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Energy Research Abstracts 


Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. Please note that beginning with the January 
1991 issue, ERA does not cover nonreport literature. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OST! deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401. ERA is also available at authorized 
GPO Depository Libraries. (List is provided on the in- 
side back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Robert W. Rutkowski 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS_ nationat 
center for the United States. 


in the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OST| publications. 





How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. Report 
. Report number identification for report-type literature. o 
. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) [Development of a hydrogen and 
parentheses, if applicable). deuterium polarized gas target for application in storage rings]: 
. Author(s). First 10 names in the data record are printed, (4) Progress report. Haeberli, W. Phys. V/Collaboration. Wisconsin (6) 
then “et al.” is listed. Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored by«(12) 
. Author affiliation. Only first one is listed, in parentheses @) DOE Energy Research. DOE Contract FG02-88ER40438. Order 
after author(s) to which it applies. (6) Number DE89007246. Available from NTIS, PC A03/MF A01 - (3) 
. Collaboration, if present. OSTI; GPO Dep. ‘@ 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. cells; results of target tests; the new UHV... 
. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 
. Number of pages or page range. Prices are based on 
total pages unless special pricing applies. 18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 
Language of document if non-English @) like ions. Correlation effects. Vainshtejn, L.A. AN cement) 
; Monograph title if citation is an analytic (part, chapter Fizicheskij Inst.“1988. (In Rus€ian). In Experimental and theoretical 
; sued set) diaeethbalitiaiet ial , . physics. Collection. Order Number DE89780060. Available from NTIS 
ee ee ee ee (US Sales Only), PC AO3/MF AO1: INIS. 


- Sponsoring organization. Kratkie Soobshcheniya po Fizike.; no. 6. 


- Contract or grant number. SILVER lONS/energy-level transitions; XENON lONS/energy- 
- Secondary identifying number; may be a conference level transitions; CORRELATIONS; D STATES: E STATES... 


number. 


. Conference title, location, and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. 115-f1 7) Investigation of air (9) 


. Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 
for ordering from NTIS or OSTI, as appropriate. The Ss 


anitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 

"TI" prefix is valid only at OSTI. 4) (Canada). 1990‘{CONF-900724-Vol.1: IndoorAir'90: 5th international (5) 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air '90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 

. Drop note or explanatory statement. Number DE90017786. Source: NTIS. »-—_{(9) 
. Abstract. Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m’ air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 

significantly lower than that of pumping streams. 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology 
Software Center 

P.O. Box 1020 

Oak Ridge, TN 37831 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438-— 
T1 15:18494 NTIS, OSTI 


E 1.99: DE89007246 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


MF-411 








Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT Waste Management 50 Safeguards, Inspection, and 


Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


07 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 08 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 09 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical lsotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, International Energy: Subject 
Categories and Scope. 


vi 








SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power 
Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 





Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and 
Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 

SYSTEMS 

Internal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 

PARTICLE ACCELERATORS ” 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 





Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 


Special Atoms and Molecules 


Physics of Condensed 
Matter 
Nuclear Techniques in 


Condensed Matter Physics 


Solid-State Plasma 


Interactions Between Beams 


and Condensed Matter 


Quantum Physics Aspects of 


Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 

Fluids and Solids 
Direct Energy Conversion 


PLASMA PHYSICS AND 
FUSION 


Plasma Physics and Fusion 


Research 
Fusion Technology 


GENERAL 
AND MISCELLANEOUS 
01 Management 
02 Mathematics and Computers 
03 Information Handling 
04 Law 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


Alphabetical Listing of Categories 


ADVANCED 42 
PROPULSION 54 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 


ENGINEERING 
ENVIRONMENTAL 
SCIENCES 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 
RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND 
NATIONAL DEFENSE 


03 NATURAL GAS 
05 NUCLEAR FUELS 
21 NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 
22 NUCLEAR POWER 
TECHNOLOGY 
OIL SHALES AND TAR 
SANDS 
PARTICLE ACCELERATORS 
PETROLEUM 
PHYSICS 
PLASMA PHYSICS AND 
FUSION 
POWER TRANSMISSION 
AND DISTRIBUTION 
SOLAR ENERGY 
SYNTHETIC FUELS 
TIDAL AND WAVE POWER 
WIND ENERGY 











Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


0103 Preparation 


Refer also to citation(s) 27281, 27360, 27361, 27362, 27376, 
27380, 27381, 27390, 27444, 27458, 27507, 28122, 28458, 28460, 
28893, 28924 


27169 (DOE/PC/88856-T3) Surface magnetic enhancement 
for coal cleaning: technical progress report no. 3, 
August 1, 1988—October 31, 1988. Hwang, J.Y. Michigan Techno- 
logical Univ., Houghton, MI (United States). Inst. of Materials 
Processing. [1988}. 36p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-88PC88856. Order Number 
DE92016136. Source: OSTI; NTIS; GPO Dep. 

The progress achieved during this quarter includes the reagent 
shelf life study, the evaluation and selection of magnetizing 
reagents, an experimental database for activating and depressing 
the adsorption of magnetizing reagents in the presence of various 
chemicals, an adsorption regulator investigation, the establishment 
of a coal surface controlling theory, and a magnetite size effect 
study for the separation of magnetic enhanced minerals. The work 
is on schedule with the original plan. Modifications include the ad- 
dition of a regulator study to help proving the selectivity controlling 
theory. The fundamentals for applying the magnetizing reagent 
technology on coal cleaning are generally established during this 
quarter. Selective magnetic enhancement of minerals through the 
adsorption of magnetizing reagents has been experimentally 
proved. The work for the next quarter will be mainly on optimizing 
the selective adsorption conditions and the continuation on mag- 
netite size effect study. 


27170 (DOE/PC/88856—-T4) Surface magnetic enhancement 
for coal cleaning: technical progress report no. 4, 
November 1, 1 31, 1989. Hwang, J.Y. Michigan 
Technological Univ., Houghton, MI (United States). Inst. of Materi- 
als Processing. [1989]. 25p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-88PC88856. Order Num- 
ber DE92016137. Source: OSTI; NTIS; GPO Dep. 

The progress achieved during this quarter includes the ten 
months shelf life study of magnetizing reagent, the effect of cation 
regulators on minerals and coals, the combination effect of depres- 
sant and activator on the adsorption of magnetizing reagent, 
optimum magnetite size for magnetizing reagent, and the magnetic 
field strength for separating magnetic enhanced minerals. The work 
is generally on schedule with the original plan. The Phase | study 
(a fundamental study) is nearly completed. Selective conditions for 
adsorbing magnetizing reagent on minerals have been identified. 
The work for the next quarter will be mainly on the Phase II study. 
Coal will be selected, procured, characterized, and processed. 


27171 (DOE/PC/88856-T5) Surface magnetic enhancement 
for coal cleaning: technical progress report no. 5, 
February 30, 1989. pide. Michigan Technological 
Univ., Houghton, MI (United States). ‘Inst. of Materials Processing. 
[1989]. 8p. by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88856. Order Number 
DE92016138. Source: OSTI; NTIS; GPO Dep. 

Phase | study, which investigates the fundamental chemistry and 
properties of magnetizing reagents, is completed in this reporting 
period. Phase II study is initiated to apply the results of Phase | 
study for coal cleaning. Coal samples for Phase Il work have been 
selected, ordered, and received. Processing and characterization of 
coal samples are in progress. Preliminary tests show that signifi- 
cant ash and sulfur reduction can be obtained with the magnetizing 
reagent method. The work is slightly behind the schedule due to 
the delay of coal shipment. Since the coal samples have been re- 
ceived, the schedule will be caught up in the next quarter. The 


major work for the next quarter will be the processing and charac- 
terization of coals and the optimization of magnetizing conditions 
for each coal. 


27172 (DOE/PC/88856-T6) Surface magnetic enhancement 
for coal cleaning: Quarterly technical progress report no. 6, 
May 1—July 31, 1989. Hwang, J.Y. Michigan Technological Univ., 
Houghton, Mi (United States). inst. of Materials Processing. [1989]. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88856. Order Number DE92016139. Source: 
OSTI; NTIS; GPO Dep 

The fundamental chemistry for selective adsorption of magnetiz- 
ing reagent on coal-associated minerals to enhance the magnetic 
susceptibility of minerals have been established in Phase | study. 
The application of the results on coal cleaning is in progress in the 
Phase li study. The task in Phase Il study for coal selection, 
preparation, and characterization is completed in this reporting pe- 
riod. The optimization of adsorption conditions for —48 mesh ROM 
coals and flotation concentrates is about completed. Experiments 
have shown that successful coal cleaning can be obtained with this 
magnetizing reagent approach. The task to adapt the approach to 
various processing schemes is just initiated. 


27173 (DOE/PC/88856-T7) Surface enhancement 
for coal cleaning: technical progress report no. 7, 
August 1-October 31, 1989. Hwang, J.Y. Michigan Technological 
Univ., Houghton, MI (United States). Inst. of Materials Processing. 
[1989]. 38p. by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88856. Order Number 
DE92016140. Source: OSTI; NTIS; GPO Dep. 

The fundamental chemistry for selective adsorption of magnetiz- 
ing reagent on coal-associated minerals to enhance the magnetic 
susceptibilities of minerals have been established in Phase | study. 
The application of the results on coal cleaning is in progress in the 
Phase Il study. Illinois No. 6, Ohio Lower Kittanning, and West 
Virginia Pocahontas coals have been prepared(simulating the in- 
dustrial operations) and characterized. The ion conditions 
for —48 mesh ROM coals and flotation concentrates have been 
optimized. Magnetic separation of the reagent conditioned coals 
shows that both ash and pyritic sulfur can be significantly reduced. 
Comparing with the repeated flotation approach for coal cleaning, 
the magnetizing reagent enhanced magnetic separation method 
shows better performance on cleaning the flotation concentration at 
—48 mesh. 


27174 (DOE/PC/88856-T8) Surface magnetic 

for coal : Quarterly technical progress report No. 8, 
November 1, 1989—January 31, 1990. , JY. Michigan 
Technological Univ., Houghton, Mi (United States). Inst. of Materi- 
als Processing. [1990]. 34p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-88PC88856. Order Num- 
ber DE92016141. Source: OSTI; NTIS; GPO Dep. 

The fundamental chemistry for selective adsorption of magnetiz- 
ing reagent on coal-associated minerals to enhance the magnetic 
susceptibilities of minerals have been established in Phase | study. 
The application of the results on coal cleaning is in progress in the 
Phase II study. Illinois No. 6, Ohio Lower Kittanning, and West Vir- 
ginia Pocahontas coals are investigated during this reporting period 
to determine the most effective way of using the magnetizing 
method for coal cleaning. The results show that the best separa- 


coarser sizes such as 90% passi 
with 71% coal recovery can still 
are probably better than using i 
comparison tests will be conducted in the next reporting period. 


ERA Vol. 17, No. 10 





01 COAL, LIGNITE, AND PEAT 
0103 Preparation 


27175 (DOE/PC/88856—-T9) Surface magnetic enhancement 
for coal cleaning: Quarterly technical progress report no. 9, 
February 1, 1990—April 30, 1990. Hwang, J.Y. Michigan Techno- 
logical Univ., Houghton, MI (United States). Inst. of Materials 
Processing. [1990]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-88PC88856. Order Number 
DE92016142. Source: OSTI; NTIS; GPO Dep. 

The fundamental chemistry for selective adsorption of magnetiz- 
ing reagent on coal-associated minerals to enhance the magnetic 
susceptibilities of minerals have been established in Phase 1 
study. The application of the results on coal cleaning for the Phase 
2 study is completed this quarter. Illinois No. 6, Ohio Lower Kittan- 
ning, and West Virginia Pocahontas coals have been investigated 
to determine the most effective way of using the magnetizing 
method for coal cleaning. The results show that the best separa- 
tion performance is obtained on finely ground coals. Up to 91% 
ash reduction (from 22% to 3.3% ash content) and 93% pyritic sul- 
fur reduction at 70% BTU recovery can be obtained with the 
magnetizing approach when Illinois No. 6 coal is processed at 90% 
passing 500 mesh. Even at a coarser sizes such as 90% passing 
200 mesh, 86% ash reduction and 87% pyritic sulfur reduction with 
74% coal TBU recovery can still be obtained. Similar results are 
obtained for Lower Kittanning and Pocahontas coal. 


27176 (DOE/PC/88878-T13) Coal surface control for ad- 
vanced fine coal flotation: Final report, October 1, 1988—March 
31, 1992. Fuerstenau, D.W. (California Univ., Berkeley, CA (United 
States)); Hanson, J.S.; Diao, J.; Harris, G.H.; De, A.; Sotillo, F.; 
Somasundaran, P.; Harris, C.C.; Vasudevan, T.; Liu, D.; Li, C.; Hu, 
W.; Zou, Y.; Chen, W.; Choudhry, V.; Shea, S.; Ghosh, A.; Sehg- 
California Univ., Berkeley, CA (United States); Columbia Univ., 
New York, NY (United States); Utah Univ., Salt Lake City, UT 
(United States); Praxis Engineers, Inc., Milpitas, CA (United 


States). Mar 1992. 556p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-88PC88878. Order Number 
DE92015625. Source: OSTI; NTIS; GPO Dep. 

The initial goal of the research project was to develop methods 


of coal surface control in advanced froth flotation to achieve 90% 
pyritic sulfur rejection, while operating at Btu recoveries above 90% 
based on run-of-mine quality coal. Moreover, the technology is to 
concomitantly reduce the ash content significantly (to six percent or 
less) to provide a high-quality fuel to the boiler (ash removal also 
increases Btu content, which in turn decreases a coal’s emission 
potential in terms of lbs SO-/million Btu). (VC) 


27177 (DOE/PC/88885-T4) Proof of concept and perfor- 
mance optimization of high gravity batch-type centrifugal 
dryer for dewatering fine coal: Final ber 20, 
1989-September 21, 1991. Smith, L.B.; Durney, T. Coal Technol- 
ogy Corp., Bristol, VA (United States). [1991]. 80p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
89PC88885. Order Number DE92015920. Source: OSTI; NTIS; 
GPO Dep. 

The primary objective of the project was to assemble, analyze 
and make use of those data that could help to clearly identify, opti- 
mize and confirm the technical and economic advantages that the 
new high gravity centrifugal dryer technology can provide to the 
coal industry and to end users. Other objectives were: to confirm 
the feasibility of the dryer for drying coals from a number of differ- 
ent seams; to use the data base for optimizing the dryer’s systems, 
and: to produce projected technical and economic comparisons 
with thermal dryers as applied to an existing coal processing plant 
flow sheet. (JL) 


27178 (DOE/PC/88920-T19) Electrochemistry of Thlobacll- 
lus ferrooxidans reactions with pyrite: Technical progress 
report, January 1992—April, 1992. Pesic, B. Idaho Univ., Moscow, 
ID (United States). [1992]. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-88PC88920. Order 
Number DE92015589. Source: OSTI; NTIS; GPO Dep. 
The objective of this project is to provide the fundamental infor- 
mation on the mechanisms of bacterial leaching of pyrite. The 
of how bacterial leaching of pyrite functions is essential 
for design and development of a technology for coal cleaning with 
bacteria. The features of major electrochemical techniques will be 
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examined to find out if any of them can provide a diagnostic infor- 
mation on the mechanisms of related reactions. 


27179 (DOE/PC/88925-T10) Correlation of  stability/ 
rheology relationship with coal: Properties and chemical addi- 
tives: Final technical report, September 1988—-November 1991. 
Ohene, F. Grambling State Univ., LA (United States). Dept. of 
Chemistry. 19 Feb 1992. 127p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-88PC88925. Order 
Number DE92018327. Source: OSTI; NTIS; GPO Dep. 

Coal-water slurries have the potential of a near term replacement 
for fuel oil. In order to gain the fundamental understanding of the 
preparation and handling of coal-water slurries, experiments were 
performed to identify the relationship between the coal content of a 
given coal-water slurry and its physical and chemical properties. 
The objectives of this program were: Investigate the relationship 
between the chemical and physical properties of coal and the rhe- 
ology of coal-water slurry Define procedures for evaluating and 
preparing coal water slurries for a particular coal candidate, based 
on the characteristic coal properties Develop improved methods of 
screening surfactants used in coal-water slurry preparation Perform 
experiments designed to investigate the effect of characteristic coal 
properties on slurry quality, by examining the effect of the 
individual coal properties on slurry quality Develop a statistical for- 
mulation to predict the coal content of a given coal water slurry 
content based on the coal characteristic properties. 


27180 (DOE/PC/88926-T7) Gaseous phase coal surface 
modification: Final technical report. Okoh, J.M.; Pinion, J.; 
Thiensatit, S. Maryland Univ., Princess Anne, MD (United States). 
Dept. of Natural Sciences. 7 May 1992. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
88PC88926. Order Number DE92016605. Source: OSTI;- NTIS; 
GPO Dep. 

In this report, we present an improved, feasible and potentially 
cost effective method of cleaning and beneficiating ultrafine coal. 
Increased mechanization of mining methods and the need towards 
depyritization, and demineralization have led to an increase in the 
quantity of coal fines generated in recent times. For example, the 
amount of —100 mesh coal occurring in coal preparation plant 
feeds now typically varies from 5 to 25% of the total feed. Environ- 
mental constraints coupled with the greatly increased cost of coal 
have made it increasingly important to recover more of these fines. 
Our method chemically modifies the surface of such coals by a 
series of gaseous phase treatments employing Friedel-Crafts reac- 
tions. By using olefins (ethene, propene and butene) and hydrogen 
chloride catalyst at elevated temperature, the surface hydrophobic- 
ity of coal is enhanced. This increased hydrophobicity is manifest 
in surface phenomena which reflect conditions at the solid/liquid in- 
terphase (zeta potential) and those which reflect conditions at the 
solid/liquid/gas interphases (contact angle, wettability and floatabil- 
ity). 


27181 (DOE/PC/89758-T7) Surtace electrochemical control 
for the fine coal and pyrite separation: Technical progress re- 
port, July 21, 1989-September 30, 1989. Chen, Wanxiong; Hu, 
Weibai; Wann, Jyi-Perng; Zhu, Ximeng; Wadsworth, M.E. Utah 
Univ., Salt Lake City, UT (United States). [1989]. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
89PC89758. Order Number DE92015752. Source: OSTI; NTIS; 
GPO Dep. 

Ongoing work includes the characterization of coal pyrites, the 
floatability evaluation of typical US coal samples, the flotation be- 
havior of coal pyrites, the electrochemical measurement of the 
surface properties of coal pyrites, and the characterization of 
species produced at pyrite surfaces. 


27182 (DOE/PC/89758-T8) Surface electrochemical control 
for the fine coal and pyrite separation: Technical progress re- 
port, October 1, 1989—December 31, 1989. Chen, Wanxiong; Hu, 
Weibai; Wann, Jyi-Perng; Zhu, Ximeng; Wadsworth, M.E.; Bodily, 
D.M. Utah Univ., Salt Lake City, UT (United States). [1989]. 37p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89758. Order Number DE92015753. Source: 
OSTI; NTIS; GPO Dep. 
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Ongoing work includes the characterization of coal pyrites, the 
floatability evaluation of typical US coal samples, the flotation be- 
havior of coal pyrites, the electrochemical measurement of the 
surface properties of coal pyrites, and the characterization of 
species produced at pyrite surfaces. 


27183 (DOE/PC/89758-T9) Surtace electrochemical control 
for fine coal and pyrite separation: Technical progress report, 
January 1, 1990—March 31, 1990. Chen, Wanxiong; Hu, Weibai; 
Wann, Jyi-Perng; Zhu, Ximeng; Bodily, D.M.; Wadsworth, M.E. 
Utah Univ., Salt Lake City, UT (United States). [1990]. 2ip. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-89PC89758. Order Number DE92015754. Source: OSTI; 
NTIS; GPO Dep. 

Ongoing work includes the characterization of coal pyrites, the 
floatability evaluation of typical US coal samples, the flotation be- 
havior of coal pyrites, the electrochemical measurement of the 
surface properties of coal pyrites, and the characterization of 
species produced at pyrite surfaces. 


27184 (DOE/PC/89758-T10) Surface electrochemical con- 
trol for fine coal and pyrite separation: Technical progress 
report, April 1, 1990—June 30, 1990. Hu, Weibai; Zhu, Ximeng; 
Bodily, D.M.; Wadsworth, M.E. Utah Univ., Salt Lake City, UT 
(United States). [1990]. 33p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-89PC89758. Order Num- 
ber DE92015755. Source: OSTI; NTIS; GPO Dep. 

Ongoing work includes the characterization of coal pyrites, the 
floatability evaluation typical US coal samples, the flotation behav- 
ior of coal pyrites, the electrochemical measurement of the surface 
properties of coal pyrites, and the characterization of species pro- 
duced at pyrite surfaces. 


27185 (DOE/PC/89758-T11) Surface electrochemical con- 
trol for the fine coal and lon: Technical progress 
report, January 1, 1992—March 31, 1992. Hu, Weibai; Huang, 
Qinping; Zhu, Ximeng; Li, Jun; Bodily, D.M.; Liang, Jun; Zhong, 
Tingke; Wadsworth, M.E. Utah Univ., Salt Lake City, UT (United 
States). [1992]. 58p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC89758. Order Number 
DE92015756. Source: OSTI; NTIS; GPO Dep. 

Ongoing work includes the characterization of coal pyrites, the 
floatability evaluation of typical US coal samples, the flotation be- 
havior of coal pyrites, the electrochemical measurement of the 
surface properties of coal pyrites, and the characterization of 
species produced at pyrite surfaces. 


(DOE/PC/90166-T4) Pelletizing/reslurrying as a 
means of distributing and firing clean coal: Final quarterly 
technical progress report No. 6, October 1, 1991—December 
31, 1991. Conkle, H.N. Battelle, Columbus, OH (United States). 17 
Mar 1992. 72p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90166. Order Number 
DE92018409. Source: OSTI; NTIS; GPO Dep. 

The objective of this study is to develop technology that permits 
the practical and economic preparation, storage, handling, and 
transportation of coal pellets, which can be reslurried into Coal wa- 
ter fuels (CWF) suitable for firing in small- and medium-size 
commercial and industrial boilers, furnaces, and engines. The 
project includes preparing coal pellets and capsules from wet filter 
cake that can be economically stored, handled, transported, and 
resiurried into a CWF that can be suitably atomized and fired at 
the user site. The wet cakes studied were prepared from ultra-fine 
(95% -325 mesh) coal beneficiated by advanced froth-flotation 
techniques. The coals studied included two eastern bituminous 
coals, one from Virginia (Elkhorn) and one from Illinois (Illinois No. 
6) and one western bituminous coal from Utah (Sky Line coal). 


27187 (DOE/PC/90166-T5) Pelletizing/resiurrying as a 
means of distributing and firing clean coal: Final quarterly 
technical progress report No. 4, April 1, 1991—June 30, 1991. 
Conkle, H.N.; Raghavan, J.K.; Smit, F.J.; Jha, M.C. Battelle, 
Columbus, OH (United States). 20 Sep 1991. 88p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90166. Order Number DE92018410. Source: OSTI; NTIS; 
GPO Dep. 


The objective of this study is to develop technology that permits 
the practical and economic preparation, storage, handling, and 
transportation of coal pellets, which can be formulated into Coal- 
Water Fuels (CWFs) suitable for firing in small- and medium-size 
commercial and industrial boilers, furnaces, and engines. 


27188 (DOE/PC/90166-T6) Pelletizing/resiurrying as a 
means of distributing and firing clean coal: Final quarterly 
technical progress report No. 5, July 1, 1991-September 30, 
1991. Conkle, H.N.; Raghavan, J.K.; Smit, F.J.; Jha, M.C. Battelle, 
Columbus, OH (United States). 21 Nov 1991. 59p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90166. Order Number DE92018411. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this study is to develop technology that permits 
the practical and economic preparation, storage, handling, and 
transportation of coal pellets, which can be resiurried into Coal wa- 
ter fuels (CWF) suitable for firing in small- and medium-size 
commercial and industrial boilers, furnaces, and engines. The 
project includes preparing coal pellets and capsules from wet filter 
cake that can be economically stored, handled, transported, and 
reslurried into a CWF that can be suitably atomized and fired at 
the user site. The wet cakes studied were prepared from ultra-fine 
(95% -325 mesh) coal beneficiated by advanced froth-flotation 
techniques. The coals studied included two eastern bituminous 
coals, one from Virginia (Elkhorn) and one from Illinois (Illinois No. 
6) and one western bituminous coal from Utah (Sky Line coal). 


27189 (DOE/PC/90167—-T5) Mulled coal: A beneficiated 
coal form for use as a fuel or fuel intermediate: Phase 2 sys- 
tem demonstration. Energy International Corp., Pittsburgh, PA 
(United States). May 1992. 126p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-90PC90167. Order 
Number DE92018456. Source: OSTI; NTIS; GPO Dep. 

Energy International is developing a technology that will create a 
staged formulation with the first coal form (Mulled Coal) that can 
be stored, transported, and pumped. Just prior to combustion, the 
Mulled Coal (MC) is modified to provide the properties needed for 
proper atomization. This concept is an alternative to the expensive 
and energy intensive thermal drying processing of fine coal 
wetcakes. The material is suitable for both direct feed use in con- 
ventional and fluid bed combustors as well as on-site conversion to 
combustible slurries. By maintaining the coal form relatively close 
to the feed wetcake, only minor processing with low additive levels 
and low energy blending is needed at the point of production. Its 
conversion to slurry or other use-feed form is made near the time 
of use and thus the requirements for stability, climatic control, and 
other storage, transport, and handling requirements are much less 
severe. 


27190 (DOE/PC/90178-T6) Selective flotation of fossil 
resin from western coal: A special report comprising: Monthly 
report for December 1991—April 1992 and Quarterly reports for 
December 1, 1991-February 29, 1992. Jensen, G.F.; Miller, J.D. 
Utah Univ., Salt Lake City, UT (United States). 20 Mar 1992. 29p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90178. Order Number DE92017925. Source: 
OSTI; NTIS; GPO Dep. 

The test program has demonstrated that: (1) technically, the new 
flotation technologies discovered at the University of Utah and then 
improved upon by Advanced Processing Technologies, Inc. provide 
a highly efficient means to selectively recover fossil resin from coal. 
The proof-of-concept continuous flotation circuit resulted in fossil 
resin recovery with the same separation efficiency as was obtained 
from laboratory bench-scale testing (more than 80% recovery at 
about 80% concentrate grade); and (2) economically, the selective 
flotation process has been shown to be sufficiently profitable to jus- 
tify the development of a fossil resin industry based on this new 
flotation process. The proof-of-concept testing has resulted in sig- 
nificant interest from several coal mining companies and has 
sparked the desire of local and state government to establish a fos- 
sil resin industry in the Wasatch Plateau coal field. In this view, the 
results from the current proof-of-concept testing program have been 
successful. This special report provides theoretical and analytical 
data on some surface chemistry work pertinent to fossil resin char- 
acterization, and other efforts carried out during the past months. 
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27191 (DOE/PC/90308-5) A new model of coal-water inter- 
ection and relevance for dewatering: Quarterly technical 
progress report, 1 September 1991-30 November 1991. Suu- 
berg, E.M. Brown Univ., Providence, Ri (United States). Div. of 
Engineering. [1991]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90PC90308. Order Number 
DE92017297. Source: OSTI; NTIS; GPO Dep. 

This project is concerned with the ability of coal to hold moisture 
is it a manifestation of the well-known ability of coal to swell, when 
exposed to good solvents? The question implies that the long-held 
belief that coal holds a significant portion of its moisture by classi- 
cal capillary condensation processes, is possibly in error. To 
explore this hypothesis further requires an examination of the basic 
phenomena governing the swelling of coals in good solvents. This 
is the focus of the first part of this project. The possibility that coal 
holds a significant portion of its moisture by solvent swelling mech- 
anisms leads to an interesting technical issue. It is well known that 
simple drying of low rank coals is ineffective because the process 
is reversible. Mild pyrolytic treatments of the coals in oil, steam or 
liquid water itself pyrolytically remove oxygen groups, which are 
assumed to be those that hold water most strongly by hydrogen 
bonding. The treatments have been designed to minimize tar for- 
mation and decrepitation of the particles. In relation to the present 
new hypothesis concerning water retention, it is likely that a sound 
approach to permanent drying would involve highly crosslinking the 
coal at mild drying conditions. The crosslinked coal could not swell 
sufficiently to hold much water. It is identifying processes to 
achieve this goal, that constitute the objective of the second phase 
of this work. 


27192 (DOE/PC/91290-T2) Non-intrusive measurement of 
particle charge: Electrostatic dry coal cleaning: Technical 
progress report No. 3, January 1, 1992—March 31, 19982. Ken- 
tucky Univ., Lexington, KY (United States). Center for Applied 
Energy Research. [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91290. Order Num- 
ber DE92015626. Source: OSTI; NTIS; GPO Dep. 

Research continues on a method using electric fields to separate 
coal and unwanted mineral matter. Simulations using spherical par- 
ticles made of silica were performed to evaluate the charge 
measurement capabilities of the apparatus. Particle velocity and 
relative density data were collected for two different electric field 
strengths. The resulting velocity and density maps are displayed. A 
mathematical description of forces experienced by the particle 
within the apparatus is outlined. (VC) 


27193 (DOE/PC/91334—-T43) A novel technique for evaluat- 
ing cleaned fine and ultrafine coal: Technical report, 1 
December 1991-29 February 1992. Crelling, J.C.; Hippo, E.J. 
Southern lilinois Univ., Carbondale, IL (United States). [1992]. 22p. 
Sponsored by USDOE, Washington, DC (United States); Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). DOE Contract FG22-91PC91334. Order Number 
DE92018385. Source: OSTI; NTIS; GPO Dep. 

The purpose of this study is to develop a washability analysis 
system for fine and ultrafine coal particles using Density Gradient 
Centrifugation (DGC) and Thermal Gravimetric Analysis (TGA) 
techniques. The unique advantages of this proposed technique is 
that it provides a means to obtain usable washability curves on fine 
and ultrafine coal samples. The DGC technique will produce a 
large number of density fractions in a single run and, thus, is much 
faster and more efficient than normal washability analysis. During 
this quarter all of the samples to be used in this study have been 
received and reduced to the required size ranges. The set of 48 
samples of IBCSP 101 have been separated by the DGC tech- 
nique and submitted for moisture, ash and sulfur analysis. 


27194 (DOE/PC/91334—T50) The effects of moderate coal 
cleaning on the microbial removal of organic sulfur: [Quar- 
terly] technical report, December 1, 1991-February 29, 1992. 
Srivastava, V.J. Institute of Gas Technology, Chicago, IL (United 
States). [1992]. 14p. Sponsored by USDOE, Washington, DC 
(United States); Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE92018289. Source: OSTI; NTIS; GPO Dep. 
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The purpose of this project is to investigate the possibilities of 
developing an integrated physical/chemical/microbial process for 
the pre-combustion removal of sulfur from coal. Microorganisms 
are capable of specifically cleaving carbon-sulfur bonds and remov- 
ing substantial amounts of organic sulfur from coal; however, the 
removal of organic sulfur form coal by microorganisms is hampered 
by the fact that, as a solid substrate, it is difficult to bring microor- — 
ganisms in contact with the entirety of a coal sample. This study 
will examine the suitability of physically/chemically treated coal 
samples for subsequent biodesulfurization. During the current quar- 
ter, chemical comminution and combined chemical treatment/ 
explosive comminution experiments have been performed to gener- 
ate coal samples with increased surface area and porosity. 
Ammonia vapor was found to be the most effective chemical com- 
minution agent and the optimum conditions for combined chemical 
treatment/explosive comminution have not yet been determined. 


27195 (DOE/PC/91334—-T64) Dewatering studies of fine 
clean coal: [Quarterly] technical report, December 1, 1991— 
February 29, 1992. Parekh, B.K. (Kentucky Univ., Lexington, KY 
(United States). Center for Applied Energy Research). Illinois Dept. 
of Energy and Natural Resources, Springfield, IL (United States); 
Kentucky Univ., Lexington, KY (United States). Center for Applied 
Energy Research. [1992]. 22p. Sponsored by USDOE, Washington, 
DC (United States); Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE92018353. Source: OSTI; NTIS; GPO Dep. 

Physical cleaning of ultra-fine coal using an advanced froth flota- 
tion techniques provides a low ash product, however, due to high 
surface area of particles the amount of water associated with clean 
coal is high. Economic removal of water from the froth will be im- 
portant for commercial applicability of advanced froth flotation 
processes. The main objective of the present research program is 
to study and understand the dewatering characteristics of ultra-fine 
clean coal and to develop process parameters to effectively reduce 
the moisture to less than 20 percent in the clean coal product. The 
research approach under investigation utilizes synergistic effects of 
metal ions and surfactant to lower the moisture of clean coal using 
a conventional vacuum dewatering technique. The studies have 
identified a combination of metal ion and surfactant found to be ef- 
fective in providing a 22 percent moisture filter cake. 


27196 (DOE/PC/91334—T67) Graphic values for some or- 
ganic constitutents of beneficiated coal samples: [Quarterly] 
, December 1, 1991—February 29, 1992. Kohlenberger, L.B. 
(Illinois State Geological Survey, Champaign, IL (United States)). 
Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1992]. 13p. Sponsored by USDOE, Washington, 
DC (United States); Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE92018356. Source: OSTI; NTIS; GPO Dep. 
Graphic techniques exist which can accurately predict values for 
calorific value, organic sulfur, and possibly other constituents of the 
organic portion of beneficiated coal sample fractions. These tech- 
niques also permit a determination of coal rank to be made without 
the use of the approximations required in the standard procedure. 
Fractions of IBC-101 with varying ash contents were produced by 
froth flotation. The various fractions were analyzed by the coal 
analysis laboratory and the particular data type was plotted in each 
case vs. the individual ash content of each fraction, using Lotus 
123 and Freelace software packages. Such plots for calorific value 
and organic sulfur have, so far, been made. These curves and the 
information they contain are discussed in this report. A comparison 
of the graphic mineral matter value with the usual one calculated 
from the Parr approximation has been made. Eventually, the data 
may lead to an effective way to estimate inorganic carbon, hydro- 
gen, nitrogen, and other organic constitents of coal. All data will be 
made available to researchers. 


27197 (DOE/PC/91334—T68) Integrated methods for pro- 
duction of clean char and its combustion properties: 
Technical report, December 1, 1991-February 29, 1992. DeBarr, 
J.A. (Illinois State Geological Survey, Champaign, IL (United 
States)); Rostam-Abadi, M.; Gullett, B.K.; Benson, S.A.; Toman, 
D.L. Illinois State Geological Survey, Champaign, IL (United 
States). [1992]. 14p. Sponsored by USDOE, Washington, DC 





(United States); Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE92018360. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this two-year program is to produce low 
sulfur char using an integrated process scheme which combines 
physical coal cleaning, mild gasification and char desulfurization. 
The goal of the project is to produce chars with 50% or more lower 
sulfur emissions than that of the parent coal, and at minimum meet 
1995 emission standards of 2.5 Ibs SO2/MMBtu. This project is a 
cooperative effort between the ISGS, UNDEERC and the US EPA 
and is cost-shared with the US EPA and the US DOE through UN- 
DEERC. Mild gasification and char desulfurization studies are 
conducted with six coals selected from the Illinois Basin Coal (IBC) 
Sample Program in a batch fluidized-bed reactor at the ISGS. 
Pound quantities of chars for combustion testing are prepared in a 
continuous rotary kiln reactor under optimized conditions of mild 
gasification and char desulfurization. Burning characteristics and 
ash deposition behaviors of desulfurized chars are determined at 
the US EPA in a 14 kill pilot-scale combustor and at UNDEERC in 
a drop tube furnace (DTF). In some tests, methane is examined as 
an auxiliary fuel, and high-surface-area hydrated lime developed at 
ISGS is used to further reduce S02 emissions. Complete analyses 
of the fuels are obtained to aid char desulfurization studies and help 
explain combustion and S02 emission characteristics of the char. 


27198 (DOE/PETC/TR-92/10) Baseline performance evaluae- 
tion of micronized-magnetite recovery using conventional 
wei-drum and high-gradient magnetic separators. Klima, M.S.; 
Killmeyer, R.P. USDOE Pittsburgh Energy Technology Center, PA 
(United States). Coal Preparation Div. [1992]. 39p. Sponsored by 
Order Number 


USDOE, Washington, DC (United States). 
DE92019121. Source: OSTI; NTIS; GPO Dep. 
In 1990 and 1991, a series of 97 laboratory-scale conventional 
ent magnetic 
separation tests were carried out at the Pittsburgh Energy Technol- 
ogy Center (PETC) of the US Department of Energy to investigate 
the performance of these processes in separating micronized mag- 


wet-drum magnetic separation tests and 52 high-grad 


netite (—10m) from fine coal (—600 um). This testing was part of 
a multiyear investigation into the evaluation and development of 
PETC'’s Micro-Mag Process, which involves the use of a 
micronized-magnetite and water mixture for cleaning fine coal in a 
cyclone, along with the subsequent recovery and reuse of the mi- 
cronized magnetite. Some of the process variables studied 
included particle size, feed percent solids, magnetite-to- 
coal ratio, feed rate, and staging. The performance was analyzed 
in terms of magnetite recoveries and ing purities. The 
results demonstrated that recoveries of nearly 91% with purities of 
about 9@% magnetite were possible using a multistage (3 stages) 
conventional wet-drum recovery circuit. Under some conditions, re- 
coveries approaching 99.9% with purities of nearly 95% were 
possible in a single pass through a high-gradient magnetic separa- 
tor. This report provides the detailed operating and performance 
data for these series of tests. 


27199 (DOE/S—0095P) National Energy Strategy: Technical 
annex 6: Clean Coal Technology Export Pr : First edi- 
tion, 1991/1992. USDOE, Washington, DC (United States). [1992]. 
87p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE92016822. Source: OSTI; NTIS; GPO Dep. 
Existing programs and resources within Federal agencies can be 
more effectively applied to CCT’s through greater coordination with 
little, if any, additional funding. Recommendations for that coordi- 
nation are: (1) create a permanent CCT Subgroup to the Energy, 
Environment, and Infrastructure Working Group of the TPCC to fo- 
cus interagency efforts on CCT’s. (2) Implement a one-step export 
assistance program for CCT’s through the CCT Subgroup. (3) De- 
velop innovative financing packages for CCT’s 
agencies. (4) Develop a Clean Coal Technology Export information 
Base to support TPCC’s Trade Information Center. Assemble an 
information base on potential CCT projects and markets 
worldwide. (5) Develop an ongoing and integrated interagency 
program in cooperation with industry to bring US CCT’s to the at- 
tention of potential foreign customers. (6) Ensure that Federal 
agencies work and with industry to develop foreign 
demonstrations of US CCT’s. (7) Conduct an interagency study to 
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characterize the competitive status of the international CCT’s in- 
dustry. (8) Coordinate with multilateral organizations to ensure that 
US technologies are properly represented in their projects. 


(ETDE-mf-92547918) Optimization of coal grinding 
in beater mills with graders. Final report. Bernotat, S. Techni- 
sche Univ. Braunschweig (Germany). Inst. fuer Mechanische 
Vertahrenstechnik; Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). [1990] 10p. (in German). Contract BMFT 
0328523L. Order Number DE92547918. Source: OSTI; NTIS (US 
Sales Only). 

In pulverising brown coal in beater mills, deflecting graders are 
preferably used. Present-day designs can be dimensioned from 
laws following a theoretical consideration, which are the basis for 
sharp separation grading. A sharp separation grader returns less 
coarse material to the mill, the mill has a reduced load and one 
can expect to save energy. The investigations show that based on 
the unexpectedly high effect of particie/wall impacts and the techni- 
cal obligations regarding duct routing, the necessary conditions for 
a sharp separation cannot be realised. However, a design solution 
was found and tested, which can influence the coarse material pro- 
portion of the ground coal dust within certain limits. The coarse 
material proportion can be varied in a range, which corresponds to 
the present state of k of optimum particle size distribution 
for combustion with low NO, emission. (orig.) With 5 figs. 


27201 (ETDE-mf-92547935) Optimization of the operating 
of centrifugal jigs for coal fines preparation. Final 
report. Technische Univ. Clausthal, Clausthal-Zellerfeld (Germany). 
Inst. fuer Aufbereitung und Veredelung; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). 1989 57p. (in Ger- 
man). Contract BMFT 0326484B4. Order Number DE92547935. 
Source: OSTI; NTIS (US Sales Only). 
Investigations on the settling in the fine grain range below one 
millimetre have been carried out since 1982 at the institute for 
Treatment and Refinement of Coal. These investigations led to the 
development of a new type of settling process, settling with a 
density-sensitive filter layer. The difference from the usual through 
settling process consists of the fact that there is a thin particle 
layer on the settling material support, which acts like a density filter 
with a corresponding composition and certain incoming flow condi- 
tions. A centrifugal jig was developed for continuous operation; the 
settling material support rotates and transports the settling material 
from the place of arrival to the working area and then to the place 
of removal of the light material. The investigations on settling in the 
fine grain range were continued in the project. The aim was the 
further optimisation of the technical process parameters with regard 
to product quality and the throughput. A further aim was the trans- 
fer of the relationships obtained from apparatus working in batches 
to continuous operation in the centrifugal jig and the technical opti- 
misation of this apparatus. (orig.). 


27202 (ETDE-mf-92558016) Coal fines dewatering of 
highest efficiency through optimal combination of slurry pre- 
thickening and filtration. Final Anlauf, H. 
Karisruhe Univ. (T.H.) (Germany). Inst. fuer Mechanische Ver- 
fahrenstechnik und Mechanik; Forschungszentrum Juelich GmbH 
(Germany). Projektieitung Biologie, Oekologie, Energie; Bun- 
eae fuer Forschung und Tech ie, Bonn (Germany). 

1 Apr 1992 98p. (In German). Contract BMFT 0326670A. Order 
Number DE92558016. Source: OSTI; NTIS (US Sales Only). 

The process-related advantages of a selective combination of 
prethickening and pressure filtration for the dewatering of coal fines 
concentrates were to be proved. The expected advantages of the 
combination technique are: general improvement of water concen- 
trations in the filter cake; high flexibility of the operating setting and 
improved performance of a continuous rotary pressure filter; more 
efficient design of the entire solid/liquid separation stage; lower 
concentrations of non-separated solids in the filtrate. The research 
project stands against the background of the successful industrial 
introduction of a new continuous pressure filter on the basis of en- 
cased rotary filters (hyperbaric filters) in coal processing, which 
initiated an important progress as compared with the purely me- 
chanical dewatering of the coal fines fractions. A basic idea of the 
present work is that the continuous pressure filter device should no 
longer be considered and optimized separately; its advantages are 
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to be utilized in full by improvement of the entire solid/liquid seper- 
ation stage in a combination technique. (orig/HS) With 16 refs., 4 
tabs., 86 figs. 


27203 (IS-M-710) Effect of oxidation on separation of coal 
and pyrite by selective oll agglomeration. Drzymala, J.; Whee- 
lock, T.D. Ames Lab., IA (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. (CONF-920808-1: American Institute of Chemical 
Engineers summer national meeting, Minneapolis, MN (United 
States), 9-12 Aug 1992). Order Number DE92016300. Source: 
OSTI; NTIS; GPO Dep. 

The separation of coal and pyrite particles by selective agglom- 
eration with oil can be troublesome for coals which are weakly 
hydrophobic or hydrophilic and, therefore, are not strongly agglom- 
erable. The hydrophobicity of lower rank coals and other coals 
which have become oxidized is generally low. The problem of 
separating such coals from pyrite was studied by oxidizing a mod- 
erately hydrophobic coal with air at 150°C for either 8, 20, or 72 hr 
to systematically reduce its hydrophobicity. Samples of the raw and 
treated coal were subsequently mixed with aged mineral pyrite 
from Peru and agglomerated with heptone. Although a mixture of 
the raw, unoxidized coal and pyrite was largely separated by this 
method, it proved increasingly difficult to separate the materials as 
the coal became increasingly oxidized. While raw coal was ag- 
glomerated in preference to pyrite, this preference changed as the 
coal was oxidized. After 20 hr. of oxidation, coal and pyrite were 
agglomerated almost to the same extent. Finally after 72 hr. of oxi- 
dation, more pyrite was agglomerated than coal. 


27204 (VTT-OPT-42) Drying of milled peat Il. Hillebrand, K.; 
Kallio, M.; Frilander, P. Technical Research Centre of Finland, Jy- 
vaeskylae (Finland). Combustion and Thermal Engineering Lab. 
1992. 36p. (in Finnish). Project KTM-275/881/87. Order Number 
DE92540958. Source: OSTI; NTIS. 

OPTIMITURVE Research Programme. 

Multivariate drying models were developed to simulate the drying 
of milled peat. Four different peat types (C, LC, CS and S) and two 
humification stages (H7 and HS von Post) were used. The models 
can readily be used to predict the drying of peat in practice in vari- 
ous field and weather conditions. Experimental plans for controlling 
the five climate condition variables and four material variables in 
different experiments were set up. The results obtained were ana- 
lyzed by multivariate modelling software. The calculations were 
made with partial least squares regression. Due to the nonlinearity 
of the drying process, the power models for drying were con- 
structed. The drying models involve the most important variables 
affecting the drying of milled peat: the initial and the final moisture 
content, the specific loading rate, the average particle size, solar 
radiation, air temperature, relative humidity, average wind speed, 
ground water level, and the number of times the layer is turned. 
The predicted drying times calculated from the models are in good 
agreement with the experimental results. The models can be used 
to study the effect of different variables on the drying time of the 
milled peat layer. According to the models, the most important vari- 
ables for the drying rate for each peat type and humification stage 
are the specific loading rate, the initial moisture content of the peat 
and solar radiation. Two other important variables are the average 
particle size and the ground water level, the important of which, 
however, depend greatly on the peat type and the humification 
stage. 


27205 (VTT-OPT-44) Simulation of peat production using 
computer and weather and field condition simulator. Hille- 
brand, K.; Paappanen, T.; Frilander, P. Technical Research Centre 
of Finland, Jyvaeskylae (Finland). Combustion and Thermal Engi- 
neering Lab. 1992. 22p. (in Finnish). Project KTM-275/881/87. 
Order Number DE92540959. Source: OSTI; NTIS. 

OPTIMITURVE Research Programme. 

The effects of the different production and weather factors by 
which the objective of the Optimiturve research programme will be 
achieved, were considered. For this purpose numerical simulation 
and the weather and field condition simulator were used. The 
project was divided into two parts. First, the PeatSim simulation 
program was used to simulate milled peat production in prevailed 
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field and weather conditions. By the aid of the simulation, the opti- 
mal thickness of the milled peat layer and the other values of field 
variables, which will give the largest seasonal yield in prevailed 
weather conditions, were found. After this, the production was sim- 
ulated by the weather and field condition simulator using the 
optimal variable values obtained from the numerical simulation. If 
the dried milled peat layer can all be collected without loss, the 
largest seasonal yield will be achieved using thin peat layer, irre- 
spective of the prevailing weather conditions. According to the 
simulation results, the seasonal yieki can be doubled using thin 
peat layer with large particle size, collecting the peat without loss 
and using peat production control. 


27206 Method and system for mechanical drying of raw 
peat. Prairie, L. La. 4 Dec 1991. Filed date 4 Jun 1990. Canada 
Patent patent application 2018141. 11p. Source: Micromedia Ltd., 
Technical information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

A method is provided for producing high calorific peat fuel. The 
method includes the steps of preparation of raw peat for mechani- 
cal drying, washing of raw peat, and mixing the peat with synthetic 
fibers. The synthetic fibers are added for the purpose of increasing 
the drying efficiency of the mechanical drying devices, and are re- 
covered and recycled in the mechanical drying process. Using this 
method, raw peat slurry can be dewatered mechanically up to 45% 
solids by commercially available presses. From the 45% solids 
level, raw peat can then be thermally dried up to 90% solids to ob- 
tain a fuel-grade product having a minimum calorific value of 4000 
kcal/kg. 2 figs. 
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Refer also to citation(s) 27175, 27180, 27194, 27197, 27359, 
27385, 27386, 27390, 27446, 27491, 28007, 28008, 28009, 28010, 
28011, 28012, 28013, 28014, 28015, 28016, 28110, 28115, 28122, 
28458, 28516, 28520, 28690, 28859, 29843, 29844 


27207 (CONF-9105137—4) Supercritical fluid solubilization 
of catalyst precursors: The solubility and phase behavior of 
molybdenum hexacarbony! in supercritical carbon dioxide and 
applications to the direct liquefaction of coal. Warzinski, R.P. 
(USDOE Pittsburgh Energy Technology Center, PA (United 
States)); Lee, Chang-Ha; Holder, G.D. USDOE Pittsburgh Energy 
Technology Center, PA (United States). [1991]. 33p. Sponsored by 
USDOE, Washington, DC (United States). From 2. international 
conference on supercritical fluids; Boston, MA (United States); 20- 
22 May 1991. Order Number DE92018727. Source: OSTI; NTIS; 
GPO Dep. 

A method utilizing supercritical carbon dioxide for impregnating 
coal with catalytic amounts of molybdenum hexacarbonyl useful for 
promoting coal dissolution during direct liquefaction is described. 
Results are presented that describe the solubility and phase be- 
havior of molybdenum hexacarbonyl in supercritical carbon dioxide 
at 40°, 50°, and 60°C. A model based upon the Peng-Robinson 
equation of state was used to both initially predict and subse- 
quently model the observed solubility behavior. Preliminary 
liquefaction results of Illinois No. 6 coal impregnated with molybde- 
num carbonyl from supercritical carbon dioxide are also presented. 


27208 (CONF-910819-3) Selective oxidations of organosul- 
fur model compounds and coal for the removal of organic 
sulfur. Fauth, D.J.; Baltrus, J.P.; Nowak, M.A.; Olson, G.J. US- 
DOE Pittsburgh Energy Technology Center, PA (United States). 
Coal Preparation Div. [1991]. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). From 4. international conference on 
processing and utilization of high sulfur coals; Idaho Falls, ID 
(United States); 26-30 Aug 1991. Order Number DE92018734. 
Source: OSTI; NTIS; GPO Dep. 

Investigations with organosulfur compounds have established 
that potassium monopersulfate (Oxone) in aqueous ethanol and 
sodium perborate in glacial acetic acid are highly selective oxidants 
for the oxidation of organic sum ides and aromatic sulfur heterocy- 
cles to their corresponding sulfoxides and sulfones. In a series of 
selective oxidations, dibenzothiophene in ethanol, fluorene in 





ethanol, and a 50:50 mol mixture of dibenzothiophene (DBT) and 


fluoresce in ethanol were reacted with aqueous Oxone under mild 
conditions. Capillary gas chromatographic analyses showed con- 
versions of DBT to DBT-5,5-dioxide, while its carbon analog, 
fluorene was recovered quantitatively in every case. Furthermore, 
selective oxidations with Oxone of a triboelectrostatically cleaned 
Illinois #6 ultrafine coal (400 mesh x 0) and an Illinois #6 coal 
[IBC-101] (200 mesh x 0) depyritized via microorganisms were in- 
vestigated. X-ray photoelectron spectroscopic (XPS) data indicated 
oxidation of a large fraction of the organic sulfur on the coal 
surface. Approximately 55-85% of the total S 2p area could be at- 
tributed to oxidized organic sulfur in the form of sulfones. 


27209 (CONF-920310—11) Hot gas desulfurization with ox- 
ides of zinc, iron, and vanadium. Akyurtlu, J.F.; Akyurtlu, A. 
Hampton Univ., VA (United States). Dept. of Engineering. [1992]. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90312. From American Institute of Chemical 
Engineers spring meeting; New Orleans, LA (United States); 29 
Mar - 2 apr 1992. Order Number DE92017302. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this study is to develop an improved sorbent 
which can reduce H2S levels up to 1 ppmv or less, which can sta- 
bilize zinc, and produce economically recoverable amounts of 
elemental sulfur during regeneration. For this purpose, the desulfu- 
rization performance of sorbents prepared by the addition of 
various amounts of V2Os to the zinc ferrite sorbent is investigated. 


27210 (CONF-920444-31) Catalysis of low tem liq- 
uefaction by m sulfides. Bockrath, B.C.; lilig, E.G.; 
Keller, M.J. Ill. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1992]. 9p. Sponsored by USDOE, Washington, 
DC (United States). From American Chemical Society national 
meeting; San Francisco, CA (United States); 5-10 Apr 1992. Order 
Number DE92018733. Source: OSTI; NTIS; GPO Dep. 

The use of molybdenum sulfide catalysts in the direct liquefac- 
tion of coal is well known. Nonetheless, the development and 
application of more effective catalysts, particularly in first-stage liq- 
uefaction reactors, remains a high priority goal When used as 
unsupported catalysts in first-stage reactors, molybdenum sulfides 
are often intended to promote the conversion of coal and to 
provide better quality products for further refining. Typically, tem- 
peratures ranging from 400° to 465°C are used in first-stage 
reactors to promote the formation of distillable products. Molybde- 
num catalysts used at these temperatures generally increase coal 
conversion and the yield of distillates, and reduce the content of 
heteroatoms, principally sulfur and oxygen. Results described be- 
low suggest that molybdenum catalysts might play additional roles. 
The conversion of coal to soluble products at low temperatures, 
generally around 3500°C, may be promoted by active catalysts, 
possibly through the prevention of retrogressive reactions. With this 
in mind, the activity of molybdenum catalysts in low temperature 
liquefaction was investigated. The results indicate that it is of value 
to have the catalyst present in an active form when the liquefaction 
feed stock is brought to temperatures above 300°C. 


27211 (CONF-920815-2) Pyrolysis and hydropyrolysis of 
diphenyimethane and sulphur-containing compounds immo- 
bilised on silica. Mitchell, S.C. (Strathclyde Univ., Glasgow 
(United Kingdom). Dept. of Pure and Applied Chemistry); Lafferty, 
C.J.; Garcia, R.; Ismail, K.; Snape, C.E.; Buchanan, A.C. Ill; Britt, 
P.F.; Klavetter, E. en. Oak Ridge National Lab., TN (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States); Science and Engineering Research Council, Swin- 
don (United Kingdom). DOE Contract AC05-840R21400. Grant 
GR/G/26600. From 204. American Chemical Society national meet- 
ing; Washington, DC (United States); 23-28 Aug 1992. Order 
Number DE92016506. Source: OSTI; NTIS; GPO Dep. 

The use of high pressures and dispersed catalysts, such as sul- 
phided molybdenum (Mo) in fixed-bed hydropyrolysis of coals give 
rise to increased tar yields. In order to improve our understanding 
of these phenomena, Particularly in relation to cleavage of C-C 
and C-S bonds, experiments have been conducted on samples of 
silica-immobilised benzene, diphe , thioanisole and 
dibenzothiophene (DBT). These model substrates have the inher- 
ent advantage that they do not soften and thus stay in the reactor. 
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Moreover, for the surface-immobilized benzene, the SiO-C bond 
linking the substrate to the surface is reasonably stable and does 
not show significant cleavage until 550°C (peak maximum) with a 
high yield of benzene being achieved at 150 bar hydrogen pres- 
sure. For the diphenylmethane substrate, the use of 150 bar 
hydrogen pressure and the Mo catalyst both reduced the peak 
evolution temperatures for benzene and toluene clearly demon- 
Strating their separate contributions to promoting C-C bond 
cleavage. Desulphurisation of the DBT substrate occurred only in 
hydrogen and the thermal decomposition of the thioanisole sub- 
strate was altered markedly by the Mo catalyst. 


27212 (DOE/LC/11063-T2) Rocky Mountain 1 

Coal Gasification Project: Annual progress report, 1991. United 
Engineers and Constructors, Inc., Englewood, CO (United States). 
Western Operations. Mar 1992. 65p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-86LC11063. Order 
Number DE92017780. Source: OSTI; NTIS; GPO Dep. 

The Rocky Mountain 1 Underground Coal Gasification Test or 
Burn was conducted from approximately mid-November, 1987 
through , 1988. After the burn the project began 
ing with the following overall tasks: venting, flushing and cooling of 
the cavities; subsurface or groundwater cleanup; post-burn coring 
and drilling; groundwater monitoring, and site restoratior/ 
reclamation. By the beginning of 1991 field activities associated 
with venting, flushing and cooling of the cavities and post-burn cor- 
ing and drilling had been . However, data analysis 
continued including the University of North Dakota analyzing drilling 
and coring data, and the US Department of Energy (DOEVEG&G 
developing a chronological listing of project events. 


27213 (DOE/MC/21337-T1) [Performance evaluation of fab- 
ric bag filters on a bench-scale 


prog 
R.; Sawyer, J.; Lips, H. Acurex Corp., 
States). Environmental Systems Div. 15 Jul 1985. 30p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
84MC21337. Order Number DE92017751. Source: OSTI; NTIS; 
GPO Dep. 

The objective of the proposed work is to demonstrate the opera- 
tional and economic feasibility of using high-temperature ceramic 
fiters for particulate control in a variety of coal gasification power 
generating systems. 


27214 (DOE/MC/21337-T2) [Performance evaluation of fab- 
ric bag filters on a bench-scale coal gasifier}: Quarterly 
technical progress report, September 30, 1985—December 29, 
1985. Acurex Corp., Mountain View, CA (United States). Energy 
and Environmental Div. 15 Jan 1986. 20p. Sponsored by USDOE, 
Washingten, DC (United States). DOE Contract AC21-84MC21337. 
Order Number DE92017752. Source: OSTI; NTIS; GPO Dep. 

The objective of the proposed work is to demonstrate the opera- 
tional and economic feasibility of using high-temperature ceramic 
fiters for particulate control in a variety of coal gasification power 
generating systems. 


27215 (DOE/MC/21337-T3) [Performance evaluation of fab- 


report, 
Acurex Son Mountain View, CA (United States). Energy and En- 
vironmental Div. 11 Oct 1985. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-84MC21337. 
Order Number DE92017753. Source: OSTI; NTIS; GPO Dep. 

The objective of the proposed work is to demonstrate the opera- 
tional and economic feasibility of using high-temperature ceramic 
filters for particulate control in a variety of coal gasification power 
generating systems. 


27216 (DOE/MC/21337-T4) [Performance evaluation of fab- 
ric bug filters on a bench-scale coal gasifier]: Quarterly 
technical progress report, December 30, 1985—March 30, 1986. 
Acurex Corp., Mountain View, CA (United States). Energy and En- 
vironmental Div. 15 Apr 1986. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-84MC21337. 
Order Number DE92017754. Source: OSTI; NTIS; GPO Dep. 
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The objective of this proposed work is to demonstrate the opera- 
tional and economic feasibility of using high-temperature ceramic 
fitters for particulate contro! in a variety of coal gasification power 
generating systems. 


27217 (DOE/MC/21337-T5) [Performance evaluation of fab- 
ric beg filters on a bench-scale coal gasifier]: Quarterly 
technical progress report, January 1, 1985—-December 31, 
1985. Acurex Corp., Mountain View, CA (United States). Energy 
and Environmental Div. 15 Apr 1985. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-84MC21337. 
Order Number DE92017755. Source: OSTI; NTIS; GPO Dep. 

The objective of this proposed work is to demonstrate the opera- 
tional and economic feasibility of using high-temperature ceramic 
fiters for particulate control in a variety of coal gasification power 
generating systems. 


27218 (DOE/MC/21337-T6) [Performance evaluation of fab- 
ric bag filters on a bench-scale coal gasifier}: Quarterly 
technical progress report, October 19, 1984—December 30, 
1984. Acurex Corp., Mountain View, CA (United States). Energy 
and Environmental Div. 15 Jan 1986. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-84MC21337. 
Order Number DE92017756. Source: OSTI; NTIS; GPO Dep. 

The objective of the proposed work is to demonstrate the opera- 
tional and economic feasibility of using high-temperature ceramic 
fiters for particulate control in a variety of coal gasification power 
generating systems. 


27219 (DOE/MC/21338-T2) Performance evaluation of a 
ceramic cross-flow filter on a bench- scale coal gasifier: Sec- 
ond quarterly project report, January 1, 1985—March 31, 1985. 
Ciliberti, D.F.; Lippert, T.E. Westinghouse Electric Corp., Pitts- 
burgh, PA (United States). Science and Technology Center. 1985. 
61p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-84MC21338. Order Number DE92017660. Source: 
OSTI; NTIS; GPO Dep. 

The Department of Energy is currently supporting a program that 
will aid in the development of cross flow filtration technology as ap- 
plied to combined cycie power generation with coal gasification. 
The stated overall goal is to gain information on both the opera- 
tional and economic feasibility of the implementation of cross flow 
filtration in various gasifier options. Westinghouse has prepared a 
comprehensive program that will lead directly to these program 
goals in an efficient manner. The proposed program is composed 
of three major technical tasks. Task 1 is directed at the design and 
actual test of a cross flow filter at a DOE bench scale gasifier. Task 
2 is composed of several smaller theoretical and experimental ef- 
forts that are intended to firm up areas where engineering and 
design principles are lacking or considered inadequate. The third 
task is intended to integrate the results of the first two tasks in a 
conceptual design and cost analysis such that proper economic 
perspective for the filter concept can be gained. A brief summary 
of the approach taken in the technical tasks is presented in the fol- 
lowing discussion. (VC) 


27220 (DOE/MC/21338-T3) Performance evaluation of a 
ceramic cross-fiow filter on a bench- scale coal gasifier: Third 
quarterly report, April 1—June 30, 1985. Ciliberti, D.F.; Lippert, 
T.E. Westinghouse Electric Corp., Pittsburgh, PA (United States). 
Science and Technology Center. [1985]. 60p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
84MC21338. Order Number DE92017661. Source: OSTI; NTIS; 
GPO Dep. 

The Department of Energy is currently supporting a program that 
will aid in the development of cross flow filtration technology as ap- 
plied to combined cycle power generation with coal gasification. 
The stated overall goal is to gain information on both the opera- 
tional and economic feasibility of the implementation of cross flow 
fitration in various gasifier options. Westinghouse has prepared a 
comprehensive program that will lead directly to these program 
goals in an efficient manner. 


27221 (DOE/MC/21338-T4) Performance evaluation of a 
ceramic cross-flow filter on a bench- scale coal gasifier: Sixth 
quarterly report, January 1, 1986—March 31, 1986. Ciliberti, D.F.; 
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Lippert, T.E. Westinghouse Electric Corp., Pittsburgh, PA (United 
States). Science and Technology Center. [1986]. 52p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
84MC21338. Order Number DE92017662. Source: OSTI; NTIS; 
GPO Dep. 

The Department of Energy is currently supporting a program that 
will aid in the development of cross flow filtration technology as ap- 
plied to combined cycle power generation with coal gasification. 
The stated overall goal is to gain information on both the opera- 
tional and economic feasibility of the implementation of cross flow 
filtration in various gasifier options. Westinghouse has prepared a 
comprehensive program that will lead directly to these program 
goals in an efficient manner. 


27222 (DOE/MC/21338-T5) Performance evaluation of a 
ceramic cross-flow filter on a bench-scale coal gasifier: Fifth 
quarterly report, October 1, 1985-December 31, 1985. Ciliberti, 
D.F.; Lippert, T.E. Westinghouse Electric Corp., Pittsburgh, PA 
(United States). [1985]. 79p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-84MC21338. Order Num- 
ber DE92017663. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy is currently sporting a program that 
will aid in the development of cross flow filtration technology as ap- 
plied to combined cycle power generation with coal gasification. 
The stated overall goal is to gain information on both the opera- 
tional and economic feasibility of the implementation of cross flow 
filtration in various gasifier options. Westinghouse has prepared a 
comprehensive program that will lead directly to these program 
goals in an efficient manner. the proposed program is composed of 
three major technical task. Task 1 is directed at the design and ac- 
tual test of a cross flow filter at a DOE bench scale gasifier. Task 2 
is composed of several smaller theoretical and experimental efforts 
that are intended to firm up areas where engineering and design 
principles are lacking or considered inadequate. The third task is 
intended to integrate the results of the first two tasks in a concep- 
tual design and cost analysis such that proper economic 
perspective for the filter concept can be gained. A brief summary 
of the approach taken in the technical tasks is presented in the fol- 
lowing discussion. 


27223 (DOE/MC/21338-T7) Performance evaluation of a 
ceramic cross-flow filter on a bench- scale coal gasifier: First 
quarterly project report, October 1, 1984—December 31, 1984. 
Ciliberti, D.F.; Lippert, T.E. Westinghouse Electric Corp., Pitts- 
burgh, PA (United States). Science and Technology Center. 1984. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-84MC21338. Order Number DE92017665. Source: 
OSTI; NTIS; GPO Dep. 

The Department of Energy is currently supporting a program that 
will aid in the development of cross flow filtration technology as ap- 
plied to combined cycle power generation with coal gasification. 
The stated overall goal is to gain information on both the opera- 
tional and economic feasibility of the implementation of cross flow 
fittration in various gasifier options. Westinghouse has prepared a 
comprehensive program that will lead directly to these program 
goals in an efficient manner. 


27224 (DOE/MC/22065-T15) Low temperature, sulfur toler- 
ant homogeneous catalysts for the water-gas shift reaction: 
Task 2, Test plan. Laine, R.M.; Wood, B.J.; Krishnan, G.N. SRI in- 
ternational, Menlo Park, CA (United States). Apr 1986. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-85MC22065. Order Number DE92017716. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this project is to identify, prepare, test, charac- 
terize, and evaluate a practical, homogeneous catalyst for a 
water-gas shift process. The project effort is divided into the follow- 
ing five tasks: (1) Update SRI’s recent review of the literature on 
the catalysis of the water-gas shift reaction (WGSR) to include ref- 
erences after 1982 and those in the patent literature. Based on this 
review, SRI will choose ten candidate systems to be evaluated as 
to their abilities to catalyze the WGSR using syngas derived from 
gasified coal. (2) Develop a test plan designed to effectively evalu- 
ate both the catalysts and, to some extent, reactor configuration for 
WGSR catalysis. (3) Perform a series of experiments to identify the 
most effective and economical of the ten candidate catalysts and 





then further evaluate the reaction kinetics of at least one selected 
catalyst system to develop sufficient data to provide the basis for 
the work in Task 4. (4) Develop a mathematical model of the final 
candidate system that uses rate expressions to describe the cat- 
alytic process. (5) Perform a techno-economical evaluation of the 
catalyst in terms of a proposed plant design based on the reaction 
model, current costs, and standard chemical engineering practice 
and compare the proposed design with a conventional hydrogen 
plant. 


27225 (DOE/MC/22065-T16) Low temperature, sulfur toler- 
ant homogeneous catalysts for the water-gas shift reaction: 
Task 1, Topical report No. 1. Laine, R.M. SRI international, Menio 
Park, CA (United States). 20 Jan 1986. 52p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
85MC22065. Order Number DE92017717. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this report is to update and reorganize our recent 
review on homogeneous catalysis of the water-gas shift reaction 
(WGSR) based on recent literature publications and patents. This 
updated version will serve as a means of selecting 10 candidate 
catalyst systems for use in developing effective, sulfur-tolerant, low 
temperature WGSR catalysts. This report discusses the variations 
possible in the basic chemistry associated with WGSR catalytic cy- 
cles, including basic, acidic, and neutral conditions. Then individual 
mechanism for specific WGSR catalyst systems are discussed. Fi- 
nally, on the basis of the literature reports, a list is presented of 
candidate catalysts and basic systems we have chosen for study in 
Task 3. 


27226 (DOE/MC/23057-T2) Novel concept development of 
an internal recirculation catalyst for mild gasification: 
Progress report, June 1, 1988—August 31, 1988. Knight, R.A.; 
Babu, S.P.; Martin, K.A.; Chao, S.C. Institute of Gas Tech ’ 
Chicago, IL (United States). Oct 1988. 13p. by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC23057. 
Order Number DE92017779. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to provide an overall evaluation 
of a novel process for mild gasification by completing work 
in three major tasks: (1) Laboratory-Scale Experiments, (2) Bench- 
Scale Tests, and (3) Proof-of-Concept Tests and Evaluation 
(optional). During this quarter, experimental work involving potential 
recirculating catalysts for coal, initiated in the previous quarter, was 
continued. The construction and shakedown of an all quartz 
laboratory-scale isothermal free-fall reactor was completed. Three 
free-fall experiments were performed in an existing stainless-steel 
free-fall reactor with untreated and ammonia treated Illinois No. 6 
high-voltatile bituminous coal, and the analyzed data are presented 
herein. A survey of available literature on catalyzed devoiatilization 
of coal, coal pretreatment methods, and related topics was made. 
Based on the results of this survey, two potential recirculating 
catalysts, in addition to the already selected zinc chloride, were se- 
lected for study: ferrous chloride (FeClo) and ferric chloride 
(FeClg). Also, based on the survey, two coal pretreatment/chemical 
comminution methods were selected for study, in addition to 
methanol treatment: ammonia and n-butylamine pretreatment. A 
matrix of experiments was formulated to study the three catalysts 
and three pretreatment methods selected. 2 refs., 2 tabs. 


27227 


an_ internal catalyst for mild gasification: 
Progress report, March 1, 1988—May 31, 1988. Knight, R.A.; 
Babu, S.P. Institute of Gas Tech , Chicago, IL (United 
States). Sep 1988. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-86MC23057. Order Number 
DE92017778. Source: OSTI; NTIS; GPO Dep. 
The objective of this program is to provide an overall evaluation 
of a novel process concept for mild gasification by by completing work 
in three major tasks: (1) Laboratory-Scale Experiments, (2) Bench- 
Scale Tests, and (3) Proof-of-Concept Tests and Evaluation 
(optional). During this quarter, experimental work involving zinc 
chloride as a potential recirculating for coal, initiated in the 
previous quarter, was continued. The design of an all-quartz 
-scale isothermal free-fall reactor was completed, and 
construction was begun. One free-fall experiment was performed in 
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an existing stainless-steel free-fall reactor with methanoltreated Iili- 
nois No. 6 high-volatile bituminous coal. 1 ref., 2 figs., 2 tabs. 


27228 (DOE/MC/23172-T5) Enhanced durability and reac- 
tivity for zinc ferrite desulfurization sorbent: Quarterly 
technical progress report 7, April-June 1988. Jha, M.C.; 
Berggren, M.H. AMAX Research and Development Center, Gokden, 
CO (United States). 19 Aug 1988. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC23172. 
Order Number DE92017762. Source: OSTI; NTIS; GPO Dep. 

AMAX Research & Development Center (AMAX R&D) has been 
investigating methods for enhancing the reactivity and durability of 
the zinc ferrite desulfurization sorbent. Zinc ferrite sorbents are in- 
tended for use in desulfurization of hot coal gas in integrated 
gasification combined cycle (IGCC) or molten carbonate fuel cell 
(MCFC) applications. For the present program, the reactivity of the 
sorbent may be defined as its sulfur sorption capacity at the break- 
through point and at saturation in a bench-scale, fixed-bed reactor. 
Durability may be defined as the ability of the sorbent to maintain 
important physical characteristics such As size, strength, and spe- 
cific surface area during 10 cycles of sulfidation and oxidation. 


27229 (DOE/MC/23172-T6) Enhanced press mama and reac- 
tivity for zinc ferrite nner dana Quarterly 
< demeneanees aan 1987. Jha, M.C.; 


technical 
Baltich, L.K.; MH. AMAX Research and Development 
Center, Golden, CO (United States). 18 May 1987. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
86MC23172. Order Number DE92017763. Source: OSTI; NTIS; 
GPO Dep. 

AMAX Research & Development Center (AMAX R&D) has been 
investigating methods for enhancing the reactivity and durability of 
the zinc ferrite desulfurization sorbent. Zinc ferrite sorbents are in- 
tended for use in desulfurization of hot coal gas in integrated 
gasification combined cycle (IGCC) or molten carbonate fuel cell 
(MCFC) applications. For the present program, the reactivity of the 
sorbent may be defined as its sulfur sorption capacity at the break- 
through point and at saturation in a bench-scale, fixed-bed reactor. 
Durability may be defined as the ability of the sorbent to maintain 
important physical characteristics such As size, strength, and spe- 
cific surface area during 10 cycles of sulfidation and oxidation. 


27230 (DOE/MC/23172-T7-Vol.1) Enhanced durability and 
reactivity for zinc ferrite desulfurization sorbent: Volume 1, 
Bench-scale testing and analysis. Jha, M.C.; Berggren, M.H. 
AMAX Research and Development Center, Gokien, CO (United 
States). 2 May 1989. 110p. by USDOE, Wi 

DC (United States). DOE Contract AC21-86MC23172. Order Num- 
ber DE92017543. Source: OSTI; NTIS; GPO Dep. 

AMAX Research & Development Center (AMAX R&D) has been 
investigating methods for enhancing the reactivity and durability of 
the zinc ferrite desulfurization sorbent. Zinc ferrite sorbents are in- 
tended for use in desulfurization of hot coal gas in integrated 
gasification combined cycle (IGCC) or molten carbonate fuel cell 
(MCFC) applications. For the present program, the reactivity of the 
sorbent may be defined as its sulfur sorption capacity at the break- 
through point and at saturation in a bench-scale, fixed-bed reactor. 
Durability may be defined as the ability of the sorbent to maintain 
important physical characteristics such As size, strength, and spe- 
cific surface area during 10 cycles of sulfidation and oxidation. 


27231 (DOE/MC/23172-T7-Vol.2) Enhanced durability and 
sorbent: 


(Louisiana State Univ., Baton Rouge, LA (United States). Dept. of 
Chemical Engineering); Harrison, D.P. Louisiana State Univ., Baton 
Rouge, LA (United States). Dept. of Chemical Engineering; AMAX 
Research and Development Center, Golden, CO (United States). 2 
May 1989. 85p. by USDOE, Washington, DC (United 
States). DOE Contract AC21-86MC23172. Order Number 
DE92017544. Source: OSTI; NTIS; GPO Dep. 

AMAX Research & Development Center (AMAX R&D) has been 
investigating methods for enhancing the reactivity and durability of 
the zinc ferrite desulfurization sorbent. Zinc ferrite sorbents are in- 
tended for use in desulfurization of hot coal gas in integrated 
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gasification combined cycle (IGCC) or molten carbonate fuel cell 
(MCFC) applications. For the present program, the reactivity of the 
sorbent may be defined as its sulfur sorption capacity at the break- 
through point and at saturation in a bench-scale, fixed-bed reactor. 
Durability may be defined as the ability of the sorbent to maintain 
important physical characteristics such as size, strength, and spe- 
cific surface area during 10 cycles of sulfidation and oxidation. 


27232 (DOE/MC/23172-T8) Two-stage lon of zinc 
ferrite desulfurization sorbent. Jha, M.C.; Berggren, M.H. AMAX 
Research and Development Center, Golden, CO (United States). 
28 Jun 1988. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-86MC23172. Order Number 
DE92017764. Source: OSTI; NTIS; GPO Dep. 

The Morgantown Energy Technology Center (METC) of the US 
Department of Energy (DOE) is interested in the potential of using 
a two-step process for regenerating the zinc ferrite desulfurization 
sorbent. In the first regeneration step, a gas mixture consisting of 
12 percent SO, 2 percent O2, and 86 percent Nz is used to con- 
vert zinc and iron sulfides to their sulfate forms using a sorbent 
bed inlet temperature of about 850°F (454°C). For the second 
step, the temperature is raised to about 1400°F (760°C), and the 
sulfates are decomposed to oxides with the concurrent release of 
sulfur dioxide. The same gas composition used for first step is also 
used for the second step. The proposed technique would require 
no steam and also has the advantage of producing a regeneration 
gas rich in sulfur dioxide. In a commercial operation, recirculating 
regeneration gas would be supplemented with air as required to 
supply the necessary oxygen. A bleed stream from regeneration 
(concentrated SO. gas in nitrogen) would constitute feed to sulfur 
recovery. 


27233 (DOE/MC/23172-T9) Enhanced durability and reac 
tivity for zinc ferrite desulfurization sorbent: Quarterly 
technical progress report 9, October-December 1988. Jha, 
M.C.; Berggren, M.H. AMAX Research and Development Center, 
Golden, CO (United States). 6 Mar 1989. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
86MC23172. Order Number DE92017765. Source: OSTI; NTIS; 
GPO Dep. 

AMAX Research & Development Center (AMAX R&D) has been 
investigating methods for enhancing the reactivity and durability of 
the zinc ferrite desulfurization sorbent. Zinc ferrite sorbents are in- 
tended for use in desulfurization of hot coal gas in integrated 
gasification combined cycle (IGCC) or molten carbonate fuel cell 
(MCFC) applications. For the present program, the reactivity of the 
sorbent may be defined as its sulfur sorption capacity at the break- 
through point and at saturation in a bench-scale, fixed-bed reactor. 
Durability may be defined as the ability of the sorbent to maintain 
important physical characteristics such As size, strength, and spe- 
cific surface area during 10 cycles of sulfidation and oxidation. 


27234 (DOE/MC/23172-T11) Enhanced durability and reac- 
tivity for zinc ferrite desulfurization sorbent: Quarterly 
technical progress report No. 1, October-December 1986. Jha, 
M.C.; Baltich, L.K. AMAX Research and Development Center, 
Golden, CO (United States). 23 Feb 1987. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
86MC23172. Order Number DE92017767. Source: OSTI; NTIS; 
GPO Dep. 

AMAX Research & Development Center (AMAX R&D) has been 
investigating methods for enhancing the reactivity and durability of 
the zinc ferrite desulfurization sorbent. Zinc ferrite sorbents are in- 
tended for use in desulfurization of hot coal gas in integrated 
gasification combined cycle (IGCC) or molten carbonate fuel cell 
(MCFC) applications. For the present program, the reactivity of the 
sorbent may be defined as its sulfur sorption capacity at the break- 
through point and at saturation in a bench-scale, fixed-bed reactor. 
Durability may be defined as the ability of the sorbent to maintain 
important physical characteristics such As size, strength, and spe- 
cific surface area during 10 cycles of sulfidation and oxidation. 


27235 $(DOE/MC/23172-T12) Enhanced durability and reac- 
tivity for zinc ferrite desulfurization sorbent: Quarterly 
technical progress report 8, July-September 1988. Jha, M.C.; 
Berggren, M.H. AMAX Research and Development Center, Goken, 
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CO (United States). 14 Nov 1988. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC23172. 
Order Number DE92017768. Source: OSTI; NTIS; GPO Dep. 

AMAX Research & Development Center (AMAX R&D) has been 
investigating methods for enhancing the reactivity and durability of 
the zinc ferrite desulfurization sorbent. Zinc ferrite sorbents are in- 
tended for use in desulfurization of hot coal gas in integrated 
gasification combined cycle (IGCC) or molten carbonate fuel cell 
(MCFC) applications. For the present program, the reactivity of the 
sorbent may be defined as its sulfur sorption capacity at the break- 
through point and at saturation in a bench-scale, fixed-bed reactor. 
Durability may be defined as the ability of the sorbent to maintain 
important physical characteristics such As size, strength, and spe- 
cific surface area during 10 cycles of sulfidation and oxidation. 


27236 (DOE/MC/23172-T13) Enhanced durability and reac- 
tivity for zinc ferrite desulfurization sorbent: Quarterly 
technical progress report No. 3, April-June 1987. Jha, M.C.; 
Baltich, L.K.; Berggren, M.H. AMAX Research and Development 
Center, Golden, CO (United States). 28 Aug 1987. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
86MC23172. Order Number DE92017769. Source: OSTI; NTIS; 
GPO Dep. 

AMAX Research & Development Center (AMAX R&D) has been 
investigating methods for enhancing the reactivity and durability of 
the zinc ferrite desulfurization sorbent. Zinc ferrite sorbents are in- 
tended for use in desulfurization of hot coal gas in integrated 
gasification combined cycle (IGCC) or molten carbonate fuel cell 
(MCFC) applications. For the present program, the reactivity of the 
sorbent may be defined as its sulfur sorption capacity at the break- 
through point and at saturation in a bench-scale, fixed-bed reactor. 
Durability may be defined as the ability of the sorbent to maintain 
important physical characteristics such As size, strength, and spe- 
cific surface area during 10 cycles of sulfidation and oxidation. 


27237 (DOE/MC/23172-T14) Enhanced durability and reac- 
tivity for zinc ferrite desulfurization sorbent: 
technical progress report 4, July-September 1987. Jha, M.C.; 
Berggren, M.H. AMAX Research and Development Center, Goken, 
CO (United States). 27 Oct 1987. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC23172. 
Order Number DE92017770. Source: OSTI; NTIS; GPO Dep. 
AMAX Research & Development Center (AMAX R&D) has been 
investigating methods for improving the reactivity and durability of 
the zinc ferrite desulfurization sorbent. Zinc ferrite sorbents are in- 
tended for use in desulfurization of hog coal gas in integrated 
gasification combined cycle (IGCC) or molten carbonate fuel cell 
(MCFC) applications. The reactivity of the sorbent may be defined 
as its sulfur sorption capacity at the breakthrough point in a bench- 
scale fixed-bed reactor. The durability may be defined as the ability 
of the sorbent to maintain its reactivity and other important physical 
characteristics such as size, strength, and specific surface area 
during 10 cycles of sulfidation and regeneration. Two base case 
sorbents, spherical pellets and cylindrical extrudes used in related 
METC sponsored projects, are being used to provide a basis for 
the comparison of physical characteristics and chemical reactivity. 


27238 (DOE/MC/23289-T3) Development of mild gasifice- 
tion process: Quarterly report, July-September 1987. Chu, 
C.1.C.; Gillespie, B.L. UCC Research Corp., Bristol, VA (United 
States). Nov 1987. 25p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-87MC23289. Order Number 
DE92017757. Source: OSTI; NTIS; GPO Dep. 

Under a previous contract with Morgantown Energy Technology 
Center (METC), Department of Energy (DOE) Contract No. AC21- 
84MC21108, UCC Research Corporation (UCCRC) built and tested 
a 1500 tb/day Mild Gasification Process Development Unit (MGU). 
The MGU, as tested under the previous contract, is shown in Fig- 
ure 1. Testing completed under the previous contract showed that 
good quality hydrocarbon liquids and good quality char can be pro- 
duced in the MGU. However, the MGU is not optimized. The 
primary objectives of the current project are to optimize the MGU 
and determine the suitability of char for several commercial appli- 
cations. The program consists of four tasks; Task 1 — Test Plan; 
Task 2 — Optimization of Mild Gasification Process; Task 3 — Evalu- 
ation of Char and Char/Coal Blends as a Boiler/Blast Furnace 





Fuel; and Task 4 — Analysis of Data and Preparation of Final Re- 
port. Task 1 has been completed while work continued on Task 2. 


27239 (DOE/MC/23289-T4) Development of mild gasifica- 
tion process: Quarterly report, October-December 1988. Chu, 
C.I.C.; Williams, S.W. UCC Research Corp., Bristol, VA (United 
States). Jan 1989. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-87MC23289. Order Number 
DE92017758. Source: OSTI; NTIS; GPO Dep. 

Under a previous contract with Morgantown Energy Technology 
Center (METC), Department of Energy (DOE) Contract No. AC21- 
84MC21108, UCC Research Corporation (UCCRC) built and tested 
a 1500 lb/day Mild Gasification Process Development Unit (MGU). 
The MGU, as tested under the previous contract, is shown in Fig- 
ure 1. Testing completed under the previous contract showed that 
good quality hydrocarbon liquids and good quality char can be pro- 
duced in the MGU. However, the MGU is not optimized. The 
primary objectives of the current project are to optimize the MGU 
and determine the suitability of char for several commercial appli- 
cations. The program consists of four tasks; Task 1 — Test Plan; 
Task 2 — Optimization of Mild Gasification Process; Task 3 — Evalu- 
ation of Char and Char/Coal Blends as a Boiler/Blast Furnace 
Fuel; and Task 4 — Analysis of Data and Preparation of Final Re- 
port. Task 1 has been completed while work continued on Task 2. 


27240 (DOE/MC/23289-T5) Development of mild gasifica- 
tion process: Quarterly report, April-June 1988. Chu, C.I.C.; 
Derting, T.M. UCC Research Corp., Bristol, VA (United States). Jul 
1988. 7p. by USDOE, Washington, DC (United States). 


DOE Contract AC21-87MC23289. Order Number DE92017759. 
Source: OSTI; NTIS; GPO Dep. 

Under a previous contract with Morgantown Energy Technology 
Center (METC), Department of Energy (DOE) Contract No. AC21- 
84MC21108, UCC Research Corporation (UCCRC) built and tested 
a 1500 ib/day Miki Gasification Process Development Unit (MGU). 
The MGU, as tested under the previous contract, is shown in Fig- 


ure 1. Testing completed under the previous contract showed that 
good quality hydrocarbon liquids and good quality char can be pro- 
duced in the MGU. However, the MGU is not optimized. The 
primary objectives of the current project are to optimize the MGU 
and determine the suitability of char for several commercial appli- 
cations. The program consists of four tasks; Task 1 — Test Plan; 
Task 2 — Optimization of Mild Gasification Process; Task 3 — Evalu- 
ation of Char and Char/Coal Blends as a Boiler/Blast Furnace 
Fuel; and Task 4 — Analysis of Data and Preparation of Final Re- 
port. Task 1 has been completed while work continued on Task 2. 


27241 (DOE/MC/23289-T6) Development of miid gasifica- 
tion process: October—December, 1987. Chu, 
C.I.C.; Gillespie, B.L. UCC Research Corp., Bristol, VA (United 
States). Feb 1988. 20p. by USDOE, Washington, DC 
(United States). DOE Contract AC21-87MC23289. Order Number 
DE92017760. Source: OSTI; NTIS; GPO Dep. 

Under a previous contract with Morgantown Energy Technology 
Center (METC), Department of Energy (DOE) Contract No. DE- 
AC21-84MC21108, UCC Research Corporation (UCCRC) built and 
tested a 1500 Ib/day Mild Gasification Process Development Unit 
(MGU). The MGU, as tested under the previous contract, is shown 
in Figure 1. Testing under the previous contract showed 
that good quality hydrocarbon liquids and good quality char can be 
produced in the MGU. However, the MGU is not optimized. The 
primary objectives of the current project are to optimize the MGU 
and determine the suitability of char for several commercial appli- 
cations. The program consists of four tasks; Task 1-Test Plan; Task 
2-Optimization of Mild Gasification Process; Task 3-Evaluation of 
Char and Char/Coal Blends as a Boiler/Blast Furnace Fuel; and 
Task 4-Analysis of Data and Preparation of Final Report. Task 1 
has been completed while work continued on Task 2. 


27242 (DOE/MC/24116-T11) Development of an advanced, 
continuous mild gasification process for the production of co- 
products: Quarterly October 30, 1991 2, 1992. 
O'Neal, G.W. Coal Technology Corp., Bristol, VA (United States). 
[1991]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-87MC24116. Order Number 
DE92017761. Source: OSTI; NTIS; GPO Dep. 
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During this quarter the work on Task 3, char upgrading, was in 
two areas; upgrading Penelec char made from Penelec filter cake 
to blast furnace formed coke, and evaluating various bituminous 
pitch binders. The formed coke from Penelec filter cake was of 
good quality with a high crush strength of 3000 pounds. The reac- 
tivity was not equal to that of conventional coke but it is felt that it 
could be made to equal conventional coke with further study, 
specifically by adding binder coal to the raw material recipe. The 
work evaluating bituminous pitch binders confirmed earlier thinking 
that will be valuable to a commercial scale-up. Asphalt binders are 
compatible with coal tar binders and produce a coke of equal qual 
ity. Hence asphalt binders can be used to supply deficiencies of tar 
production in units employing coals with insufficient volatile matter 
to supply enough tar for the coking process. Asphalt binders have 
about a 50% savings from coal tar pitch. During the 4th Quarter of 
1991, a total of 15 Continuous Mild Gasification Unit (CMGU) test 
runs were made. Efforts continued to determine the optimum for- 
ward/reverse ratio to maximize coal feed rate. The success of 
these efforts has been limited with a maximum coal feed rate of 
400 Ibs/hr obtainable with a caking coal. The handicap of not hav- 
ing screw shaft heaters cannot be overcome by adjustment of the 
forward/reverse ratio. 


27243 (DOE/MC/24267-T11) Development of an advanced, 
continuous mild gasification process for the production of 


co-products: technical progress report, October- 
December 1991. Runge, B.D.; Ness, R.O. Jr. North Dakota Univ., 


Grand Forks, ND (United States). Energy and Environmental Re- 
search Center. Jan 1992. 8p. by USDOE, Washington, 
DC (United States). DOE Contract AC21-87MC24267. Order Num- 
ber DE92017792. Source: OSTI; NTIS; GPO Dep. 

On November 6, 1991, a meeting was held at the AMAX Re- 
search and Development Center in Golden, Colorado. Those in 
attendance at the meeting included Brian Runge and Robert Ness 
of the EERC, Scott McFeely of Xoi, Frank Hogsett and Mahesh 
Jha of AMAX, and Jerry Sinor and Trevor Ellis of J.E- Sinor Con- 
sultants. Items on the agenda included framing the scope of work 
to be conducted by Sinor on the market assessment for mild gasifi- 
cation products. An attempt was made to draft an integrated time 
line for the completion of all subcontracts issued under the project. 
The commercial process flowsheet under development by XBi was 
presented for review. The goals to be achieved by the technical 
and economic assessment to be performed by XBi were outlined. 
Frank Hogsett reported on the progress of the coal cleaning being 
conducted by AMAX. As soon as sufficient coal has been cleaned, 
the mild gasification reactors at the EERC will be run to generate 
sufficient quantities of products to allow testing of product upgrad- 
ing and utilization methods. The next project review meeting was 
held on December 12, 1991, in the Houston, Texas, offices of XBi. 
The major work conducted during this meeting focused on review 
of the preliminary process flow diagrams (PFOS) prepared by XBi. 
Several modifications were discussed and will be reflected in the 
updated PFDs. 


27244 (DOE/MC/24268-T28) Development of an advanced, 
continuous mild-gasification process for the production of 
: Report for Task 4.8, Decontamination and disas- 
sembly of the mlid-gasification and char-to-carbon PRUs and 
disposal of products from . Merriam, N.W. (Western Re- 
search Inst., Laramie, WY (United States)); Jha, Mahesh C. 
Western Research Inst., Laramie, WY (United States); AMAX Re- 
search and Development Center, Golden, CO (United States). Nov 
1991. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-87MC24268. Order Number 
DE92017793. Source: OSTI; NTIS; GPO Dep. 

This report contains descriptions of mild-gasification and char-to- 
carbon research units (PRUS) used by WRI and AMAX 
R&D Center to conduct tests under contract AC21-87MC24268. 
Descriptions of materials produced during those tests are also con- 
tained herein. Western Research Institute proposes to dispose of 
remaining fines and dried coal by combustion and remaining coal 
liquids by incineration during mid-1992. The mild-gasification PRU 
will be used for additional tests until 1993, at which time WRI pro- 
poses to decontaminate and disassemble the PRU. AMAX R&D 
Center intends to return the spent char, any remaining feed char, 
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and unusable product carbon to the Eagle Butte Mine near Gillette, 
Wyoming, from where the coal originally came. The solid products 
will be added to the mine’s coal product stream. Coal liquids col- 
lected from condensers will be concentrated and sent to a local oil 
and solvent recycling company where the liquids will be burned as 
fuel. The char-to-carbon PRU will be operated periodically until 
1993 when the plant will be decontaminated and disassembled. 


27245 (DOE/MC/25140—-T5) Hot Gas Cleanup Test Facility 
for gasification and pressurized combustion: Quarterly techni- 
cal progress report, October 1—December 31, 1991. Southern 
Co. Services, Inc., Birmingham, AL (United States). [1991]. 96p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-90MC25140. Order Number DE92017672. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this project is to evaluate hot gas particle con- 
trol technologies using coal-derived gas streams. This will entail 
the design, construction, installation, and use of a flexible test facil- 
ity which can operate under realistic gasification and combustion 
conditions. The major particulate control device issues to be ad- 
dressed include the integration of the particulate control devices 
into coal utilization systems, on-line cleaning techniques, chemical 
and thermal degradation of components, fatigue or structural fail- 
ures, blinding, collection efficiency as a function of particle size, 
and scale-up of particulate control systems to commercial size. The 
major emphasis during this reporting period was finishing the con- 
ceptual design for the test facility and discussions on the potential 
expansion of the test facility. Results are discussed for the follow- 
ing subtasks of conceptual design: design bases; quasifier/ 
combustor and hot stream design; balance of plant designs; and 
particulate collection. 


27246 (DOE/MC/26039-1) Methane oxidation over dual re- 
dox catalysts: Quarterly technical progress report, January 
1—March 31, 1989. Klier, K.; Herman, R.G.; Sojka, Z. Lehigh Univ., 
Bethiehem, PA (United States). Mar 1989. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG21- 
89MC260389. Order Number DE92017580. Source: OSTI; NTIS; 
GPO Dep. 

Review and analysis of the literature data on electron transfer it- 
self and electron transfer oxidation of alkyl radicals was done in 
order to understand the mechanism by which methy/ radical can be 
oxidized to CH,* and further substituted by OH~ to form methanol. 
This allowed to compare and classify the various possible reaction 
patterns, understand the mechanism and circumstances of opera- 
tion of each of them and select those which can be involved in 
oxidation of methyl radical. As a result an approach that is comple- 
mentary to catalytic test studies was proposed. It consists of 
investigation of a set of partial reactions which reproduce a whole 
catalytic cycle in order to prove the reaction mechanism. Synthesis 
of new oxide catalysts of the delafossite type, containing concen- 
trated double redox sites, were designed. Synthesis of hydrozincite 
as a starting material for the preparation of doubly doped zinc ox- 
ide was performed. 


27247 (DOE/MC/26039-2) Methane oxidation over dual re- 
dox catalysts: Quarterly technical progress report, April—June 
1989. Klier, K.; Herman, R.G.; Sojka, Z. Lehigh Univ., Bethlehem, 
PA (United States). Jun 1989. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG21-89MC26039. 
Order Number DE92017579. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to develop the scientific back- 
ground for direct catalytic oxidation of methane over oxides that 
are doubly doped with transition metal ions. The desired process 
aims at employing of a double redox mechanism, where one redox 
couple is utilized for activation of oxygen and another for the 
conversion of CH; radicals to carbocations via electron transfer re- 
action. The latter species can react with surface OH~ groups to 
form methanol or formaldehyde. To establish the foundations for 
such a process, two groups of the catalysts, one containing dis- 
persed redox centers (Cu'/Fe!"/ZnO and Cul/Sn'Y/ZnO) and a 
second of delafossite-type oxides containing concentrated redox 
centers (CuFeO., CuCoO2) were synthesized and chemically ana- 
lyzed for composition. For the sake of comparison, undoped ZnO 
treated in the same way as doped zinc oxide catalysts was also 
prepared. The samples were characterized by X-ray diffraction, 
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BET surface area measurements and preliminarily by scanning 
electron microscopy. A catalytic testing unit and reactor to study 
the title reaction were designed and constructed. 


27248 (DOE/MC/26039-3) Methane oxidation over dual 
redox catalysts: Quarterly technical progress report, July— 

ber 1989. Klier, K.; Herman, R.G.; Sojka, Z. Lehigh Univ., 
Bethlehem, PA (United States). Sep 1989. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG21- 
89MC26039. Order Number DE92017582. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this research is to develop approaches to direct 
catalytic oxidation of methane over oxides that are doubly doped 
with transition metal ions. The desired process aims at employing 
a double redox mechanism, where one redox couple is utilized for 
activation of oxygen and another for the trapping of CH radicals. 
The methyl radicals can either recombine, giving C2. hydrocarbons, 
or be converted, via electron transfer reaction, to carbocations. The 
latter species can react with surface OH~ groups to form methanol 
or formaldehyde. To choose from several possible catalytic sys- 
tems, this research initially involved the characterization of the 
micromorphology and crystalline dimensions of zinc oxide catalysts 
doped with Cu, Fe, and Sn by scanning electron microscopy. In 
addition, the determination of surface composition and oxidation 
states by X-ray photoelectron spectroscopy was carried out. A 
newly constructed high temperature catalytic testing system has 
been calibrated (flow meters and temperature controllers), tested 
for possible gas leaks and integrated with a gas chromatographic 
analytical unit. A preliminary catalytic test study over a Cu/Fe/ZnO 
sample was performed. The following products of the methane 
coupling reaction was found: CoHe, CoH, and H2O together with 
COz2. The maximum space time yield of 14 mmol C2 hydrocarbons/ 
g cat/h was obtained at 848°C. 


27249 (DOE/MC/26039-12) Methane oxidation over dual 
redox catalysts: Quarterly technical progress report, October— 
December 1991. Klier, K.; Herman, R.G.; Di Cosimo, J.1. Lehigh 
Univ., Bethlehem, PA (United States). Feb 1992. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG21- 
89MC26039. Order Number DE92017581. Source: OSTI; NTIS; 
GPO Dep. 

The effect of doping lanthana-based catalysts with antimony and 
bismuth on the catalytic behavior toward the selective oxidation of 
methane has been studied. New catalytic results have been ob- 
tained upon doping the Sr/La2O3 catalyst, obtained from AMOCO 
Oil Co., with the acidic Sb and Fe dopants. Both activity and 
selectivity of the original Sr/La2O3 catalyst can be modified by in- 
troducing small amounts of either dopant. Iron doping lowered 
selectivity to C2 products whereas antimony increased the selectiv- 
ity while decreasing the reaction temperature by 100°C. 


27250 (DOE/MC/26042-T12) PFBC HGCU Test Facility: 
Fourth quarterly technical progress report, CY 1991. American 
Electric Power Service Corp., Columbus, OH (United States). Jan 
1992. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-89MC26042. Order Number 
DE92017667. Source: OSTI; NTIS; GPO Dep. 

This is the ninth technical progress report submitted to the De- 
partment of Energy in connection with the Cooperative Agreement 
between DOE and Ohio Power Company for the Tidd PFBC Hot 
Gas Clean Up Test Facility. This report covers the period of work 
completed during the Fourth Quarter of CY 1991. During the re- 
porting period, work focused on completing Task 2, Hot Gas Clean 
Up (HGCU) Detailed Design and Task 4, Procurement Activities to 
support the installation of the Westinghouse advanced particle filter 
(APE). The following significant events occurred during this report 
period: The mechanical/structural contractor (Pullman Power Prod- 
ucts) mobilized at the Tidd site in December and began erecting 
steel framing for the APF. A contract modification was issued to 
Babcock & Wilcox Co. for the supply of piping materials required 
for the combustor internal modifications. A contract was awarded to 
ANARAD, Inc. for a gas analysis system. A contract was prepared 
and is being processed for electrical erection. 


27251 (DOE/MC/26366-T15) A calcium oxide sorbent pro- 
cess for bulk separation of carbon dioxide: Quarterly 





progress report, October-December 1991. Silaban, A.; Narcida, 
M.; Harrison, D.P. Louisiana State Univ., Baton Rouge, LA (United 
States). Dept. of Chemical Engineering. Feb 1992. 195p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-89MC26366. Order Number DE92017671. Source: OSTI; 
NTIS; GPO Dep. 

The expected commercialization of coal gasification technology 
in the US and world-wide will create a need for advanced gas pu- 
rification and separation processes capable of operating at higher 
temperatures and in more hostile environments than is common 
today. For example, a high-temperature, high-pressure process ca- 
pable of separating CO2 from coal-derived gas may find application 
in purifying synthesis gas for H2, NH3, or CH3OH production. High 
temperature CO. removal has the potential for significantly improv- 
ing the operating efficiency of integrated gasification-molten 
carbonate fuel cells for electric power generation. This study 
proved the technical feasibility of a CO2-separation process based 
upon the regenerable noncatalytic gas-solid reaction between CaO 
and CO2 to form CACO3. Such a process operating at 650°C and 
15 atm with 15% COz in the coal gas has the potential for remov- 
ing in excess of 99% of the CO2 fed. Selection of a sorbent 
precursor which, upon calcination, produces high-porosity CaO is 
important for achieving rapid and complete reaction. The addition 
of magnesium to the sorbent appears to improve the multicycle 
durability at a cost of reduced CO. capacity per unit mass of sor- 
bent. Reaction conditions, principally calcination and carbonation 
temperatures, are important factors in multicycle durability. Reac- 
tion pressure and CO2 concentration are important in so far as the 
initial rapid reaction rate is concerned, but are relatively unimpor- 
tant in terms of sorbent capacity and durability. Indirect evidence 
for the simultaneous occurrence of the shift reaction and CO>- 
removal reaction creates the possibility of a direct one-step 
process for the production of hydrogen from coal-derived gas. 


(DOE/MC/27225-3091) Biological conversion of syn- 
thesis gas culture , K.T.; Basu, R.; 
Johnson, E.R.; Clausen, E.C.; Gaddy, J.L. Arkansas Univ., Fayet- 


teville, AR (United States). Dept. of Chemical Engineering. Mar 


1992. 55p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG21-90MC27225. Order Number 
DE92001279. Source: OSTI; NTIS; GPO Dep. 

Research continues on the conversion of synthesis by shift reac- 
tions involving bacteria. Topics discussed here include: biological 
water gas shift, sulfur gas utilization, experimental screening proce- 
dures, water gas shift studies, H2S removal studies, COS 
degradation by selected CO-utilizing bacteria, and indirect COS uti- 
lization by Chlorobia. (VC) 


27253 (DOE/MC/27227-T6) — ot gasifiers to optimize 
fuel cell systems: Quarterly technical progress report No. 6, 
January 1, 1992-March 31, 1992. Energy Research Corp., Dan- 
bury, CT (United States). [1992]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-90MC27227. 
Order Number DE92017675. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to configure coal gasification/ 
carbonate fuel cell systems that can significantly improve the eco- 
nomics, performance, and efficiency of electric power generation 
systems. During this quarter the topical report covering Tasks 1, 2, 
and 3 was submitted. this study evaluates various catalytic gasifi- 
cation/tuel cell power plant configurations. The competitive position 
of the configurations are assessed in a comparison with present- 
day as well as emerging alternate coal-based power plant 
technologies. The work plan for Task 4, Experimental Studies, was 
also submitted this quarter. This plan outlines the series of tests 
which will evaluate the feasibility of using the disposable gasifica- 
tion catalysts recommended in Task 3 of this program. (VC) 


27254 (DOE/MC/27229-T2) Pulsed atmospheric fluidized 
bed combustion: Technical progress July 1991- 
September 1991. Thermochem, Inc., Columbia, MD (United 
States). Oct 1991. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-90MC27229. Order Number 
DE92017184. Source: OSTI; NTIS; GPO Dep. 

The major accomplishments during this period include 
completion of Task 1 and progression into Phase Il, Task 2 design 
activities. A brief laboratory-scale test was conducted during this 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


reporting period to confirm heat transfer coefficients for various 
sections of the Pulsed Atmospheric Fluidized bed Combustion 
(PAFBC) system. The heat transfer coefficient was determined to 
be approximately 50 Btu/hr ft? °F inside the eductor and tailpipe of 
the pulse combustor as thin the fluidized bed. well as for the sur- 
faces immersed within the fluidized bed. Communications with 
potential host sites for the Phase Ili field demonstration activities 
continued during this reporting period. These discussions along 
with discussions with environmental regulatory personne! in the 
State of Maryland indicate that the throughput of the field demon- 
stration facility should be increased to greater than 36 million Btuw/ 
hr. An 8 in. x 8 in. fluidized bed unit would be too small to satisfy 
this requirement; its projected firing rate is only 33 million Btu/hr. 
Major effort during this feporting period was devoted to assessing 
the reasonableness of increasing the size of the field test facility 
from a technical and cost standpoint. 


27255 (DOE/MC/27339-3087) ENCOAL Mild Coal Gasifica- 
tion Project: Annual report, October 1990-September 1991. 
Encoal Corp., Houston, TX (United States). Feb 1992. 28p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC21-90MC27339. Order Number DE92001273. Source: OSTI; 
NTIS; GPO Dep. 

ENCOAL Corporation, a wholly-owned subsidiary of Shell Mining 
Company, is constructing a mild gasification demonstration plant at 
Triton Coal Company's Buckskin Mine near Gillette, Wyoming. The 
process, using Liquids From Coal (LFC) technology developed by 
Shell and SGI Intemational, utilizes low-sulfur Powder River Basin 
Coal to produce two new fuels, Process Derived Fuel (PDF) and 
Coal Derived Liquids (COL). The products, as alternative fuels 
sources, are expected to sig reduce current sulfur emis- 
sione af industriel and tity boller shes throughout the nation, 
thereby reducing pollutants causing acid rain. 


27256 (DOE/PC/79812-TS) The development of precip 
tated iron with improved : Technical 
ig sow report, December 16, 1987—March 16, 1988. Abrevaya, 

H. Signal Research Center, Inc., Des Plaines, IL (United States). 
[1988]. 63p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79812. Order Number 
DE92018422. Source: OSTI; NTIS; GPO Dep. 

This program has the objective of developing a precipitated iron 
Fischer-Tropsch catalyst with improved stability. During this second 
quarter of the program most of the work was done under Task 3 
which involves the development of a baseline iron catalyst. Under 
this task, several Fe/Cu catalysts were prepared by precipitation at 
different pH levels between 3 an 10. These catalysts were charac- 
terized by STEM, XRD,DSC, TGA, TPR and Nz adsorption in order 
to examine precipitation pH, copper level, calcination and reduction 
temperature requirements for the baseline iron catalyst. Work dur- 
ing the next quarter will focus on the design of the slurry reactor 
system for testing the precipitated iron catalysts. 


27257 (DOE/PC/79812-T12) The development of 
tated Iron catalysts with improved : Technical 
report, April 1, 1990-June 30, 1990. Shah, P.P. UOP, Inc., Des 
Plaines, IL (United States). [1990]. 42p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79812. 
Order Number DE92018425. Source: OSTI; NTIS; GPO Dep. 
Precipitated iron catalysts are expected to be used in the next 
generation of slurry reactors for the ion of trans- 
portation fuels from synthesis gas. These reactors may operate at 
higher temperatures and lower H 2: CO ratios relative to the Sasol 
Arge reactor. The feasibility of iron catalysts has been demon- 
strated under relatively mild Arge-type conditions but not under the 
more severe slurry conditions. The goal of this program is to 
identify the chemical principles governing the deactivation of pre- 
cipitated iron catalysts during Fischer-Tropsch synthesis and to use 
these chemical principles in the design of catalysts suitable for 
slurry reactors. 


27258 (DOE/PC/79923-T12) The effect of chemical addl- 
tives on the synthesis of ethanol: Technical progress report 5, 

16, 1988—December 15, 1988. Chuang, S.S.C. Akron 
Univ., OH (United States). Dept. of Chemical Engineering. 4 Feb 
1989. 22p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract FG22-87PC79923. 
DE92018890. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to elucidate the role of various 
chemical additives on ethanol synthesis over Rh- and Ni-based 
catalysts. Chemical additives used will include S, P, Ag, Cu, Mn, 
and Na. The effect of additives on the surface state of the 
catalysts, heat of adsorption of reactant molecules, reaction inter- 
mediates, reaction pathways, reaction kinetics, and product 
distributions is/will be investigated by a series of studies including 
temperature programmed desorption, infrared study of NO adsorp- 
tion, reactive probing, steady state rate measurement, and 
transient kinetic study. A better understanding of the role of addi- 
tive may allow us to use chemical additives to manipulate the 
catalytic properties of Rh- and Ni-based catalysts for producing 
high yields of ethanol from syngas. CO insertion is known to be a 
key step to the formation of acetaldehyde and ethanol from CO hy- 
drogenation over Rh catalysts. Ethylene hydroformylation has often 
served as a probe to determine CO insertion capabilities of Rh 
catalysts. The mechanism of CO insertion in ethylene hydroformy- 
lation over Rh/SiO2 was investigated. 


Order Number 


27259 (DOE/PC/79923-T13) The effect of chemical addi- 
tives on the synthesis of ethanol: Technical progress report 6, 
December 16, 1988—March 15, 1989. Chuang, S.S.C. Akron 
Univ., OH (United States). Dept. of Chemical Engineering. 30 Apr 
1989. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79923. Order Number 
DE92018891. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to elucidate the role of various 
chemical additives on ethanol synthesis over Rh- and Ni-based 
catalysts. Chemical additives used for this study will include S, P, 
Ag, Cu, Mn, and Na which have different electronegativeities. The 
effect of additives on the surface state of the catalysts, heat of ad- 
sorption of reactant molecules, reaction intermediates, reaction 
pathways, reaction kinetics, and product distributions is/will be in- 
vestigated by a series of experimental studies of NO adsorption, 
reactive probing, steady state rate measurement, and transient 


kinetic study. CO insertion is known to be a key step to the forma- 
tion of acetaldehyde and ethanol from CO hydrogenation. Reaction 
of ethylene with syngas is used as a probe to determine CO inser- 


tion capabilities of metal catalysts. During the sixth quarter of the 
project, the mechanism of CO insertion on Ni/SiO2 was investi- 
gated by in-situ infrared spectroscopy. Ni/SiO2, a methanation 
catalyst, has been shown to exhibit CO insertion activity. In situ in- 
frared studies of CO/H2 and CoH4/CO/H2 reactions show that the 
carbonylation of Ni/SiO2 to Ni(CO), leads to an inhibition of metha- 
nation in CO hydrogenation but an enhancement of formation of 
propionaldehyde in C2H,/CO/H2 reaction. The results suggest that 
the sites for propionaldehyde formation is different from those for 
methanation. 


27260 (DOE/PC/79923-T14) The effect of chemical addi- 
tives on the synthesis of ethanol: Technical progress report 7, 
March 16, 1989-June 15, 1989. Chuang, S.S.C. Akron Univ., OH 
(United States). Dept. of Chemical Engineering. 30 Aug 1989. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-87PC79923. Order Number DE92018892. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this research is to elucidate the role of various 
chemical additives on ethanol synthesis over Rh- and Ni-based 
catalysts. Chemical additives used for this study will include. S, P, 
Ag, Cu, Mn, and Na which have different electronegativeities. The 
effect of additives on the surface state of the catalysts, heat of ad- 
sorption of reactant molecules, reaction intermediates, reaction 
pathways, reaction kinetics, and product distributions is/will be in- 
vestigated by a series of experimental studies of NO adsorption, 
reactive probing, steady state rate measurement, and transient 
kinetic study. CO insertion is known to be a key step to the forma- 
tion of acetaldehyde and ethanol from CO hydrogenation. Reaction 
of ethylene with syngas is used as a probe to determine CO inser- 
tion capabilities of metal catalysts. During the sixth quarter of the 
project, the mechanism of CO insertion on Ni/SiO, was investi- 
gated by in-situ infrared spectroscopy. Ni/SiO2, a methanation 
catalyst, has been shown to exhibit CO insertion activity. In situ in- 
frared studies of CO/H2 and C2H,/CO/H, reactions show that the 
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carbonylation of Ni/SiO2 to Ni(CO), leads to an inhibition of metha- 
nation in CO hydrogenation but an enhancement of formation of 
propionaldehyde in CoH4/CO/H2 reaction. The results suggest that 
the sites for propionaldehyde formation is different from those for 
methanation. 


27261 (DOE/PC/79923-T15) The effect of chemical addi- 
tives on the synthesis of ethanol: Technical progress report 
No. 8, June 16, 1 ber 15, 1989. Chuang, S.S.C. 
Akron Univ., OH (United States). Dept. of Chemical Engineering. 
20 Dec 1989. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79923. Order Number 
DE92018893. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to elucidate the role of various 
chemical additives on ethanol synthesis over Rh- and Ni-based 
catalysts. Chemical additives used for this study will include S, P, 
Ag, Cu, Mn, and Na which have different lectronegativities. The 
effect of additives on the surface state of the catalysts, heat of ad- 
sorption of reactant molecules, reaction intermediates, reaction 
pathways, reaction kinetics, and product distributions is/will be in- 
vestigated by a series of experimental studies of NO adsorption, 
reaction probing, study state rate measurement, and transient ki- 
netic study. A better understanding of the role of additive on the 
synthesis reaction may allow us to use chemical additives to ma- 
nipulate the catalytic properties of Rh- and Ni-based catalysts for 
producing high yields of ethanol from syngas. 


27262 (DOE/PC/79923-T16) The effect of chemical addi- 
tives on the synthesis of ethanol: Technical progress report 
No. 9, September 16, 1989-December 15, 1989. Chuang, S.S.C. 
Akron Univ., OH (United States). Dept. of Chemical Engineering. 9 
Apr 1990. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79923. Order Number 
DE92018894. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to elucidate the role of various 
chemical additives on ethanol synthesis over Rh- and Ni-based 
catalysts. Chemical additives used for this study will include S, P, 
Ag, Cu, Mn, and Na which have different electronegativities. The 
effect of additives on the surface state of the catalysts, heat of ad- 
sorption of reactant molecules, reaction intermediates, reaction 
pathways, reaction kinetics, and product distributions is/will be in- 
vestigated by a series of experimental studies of NO adsorption, 
reaction probing, study state rate measurement, and transient ki- 
netic study. A better understanding of the role of additive on the 
synthesis reaction may allow us to use chemical additives to ma- 
nipulate the catalytic properties of Rh- and Ni-based catalysts for 
producing high yields of ethanol from syngas. 


27263 (DOE/PC/79923-T17) The effect of chemical addi- 
tives on the synthesis of ethanol: Technical progress report 
No. 10, December 16, 1989-March 15, 1990. Chuang, S.S.C. 
Akron Univ., OH (United States). Dep‘. of Chemical Engineering. 
Jul 1990. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79923. Order Number 
DE92018898. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to elucidate the role of various 
chemical additives on ethanol synthesis over Rh- and Ni-based 
catalysts. Chemical additives used for this study will include S, P, 
Ag, Cu, Mn, and Na which have different electronegativities. The 
effect of additives on the surface state of the catalysts, heat of ad- 
sorption of reactant molecules, reaction intermediates, reaction 
pathways, reaction kinetics, and product distributions is/will be in- 
vestigated by a series of experimental studies of NO adsorption, 
reaction probing, study state rate measurement, and transient ki- 
netic study. A better understanding of the role of additive on the 
synthesis reaction may allow us to use chemical additives to ma- 
nipulate the catalytic properties of Rh- and Ni-based catalysts for 
producing high yields of ethanol from syngas. 


27264 (DOE/PC/79923-T18) The effect of chemical addi- 
tives on the synthesis of ethanol: Technical progress report 
No. 11, March 16, 1990-—June 15, 1990. Chuang, S.S.C. Akron 
Univ., OH (United States). Dept. of Chemical Engineering. Jul 
1990. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79923. Order Number 
DE92018899. Source: OSTI; NTIS; GPO Dep. 
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The objective of this research is to elucidate the role of various 
chemical additives on ethanol synthesis over Rh- and Ni-based 
catalysts. Chemical additives used for this study will include S, P, 
Ag, Cu, Mn, and Na which have different electronegativities. The 
effect of additives on the surface state of the catalysts, heat of ad- 
sorption of reactant molecules, reaction intermediates, reaction 
pathways, reaction kinetics, and product distributions is/will be in- 
vestigated by a series of experimental studies of NO adsorption, 
reaction probing, study state rate measurement, and transient ki- 
netic study. A better understanding of the role of additive on the 
synthesis reaction may allow us to sue chemical additives to ma- 
nipulate the catalytic properties of Rh- and Ni-based catalysts for 
producing high yields of ethanol from syngas. (VC) 


27265 (DOE/PC/79923-T19) The effect of chemical addi- 
tives on the synthesis of ethanol: Technical progress report 
15, March 15, 1991-—June 15, 1991. Chuang, S.S.C.; Pien, S.i. 
Akron Univ., OH (United States). Dept. of Chemical Engineering. 
Jun 1991. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79923. Order Number 
DE92018966. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to elucidate the role of various 
chemical additives on ethanol synthesis over Rh- and Ni-based 
catalysts. Chemical additives used for this study will include S, P, 
Ag, Cu, Mn, and Na which have different electronegativeities. The 
effect of additives on the surface state of the catalysts, heat of ad- 
sorption of reactant molecules, reaction intermediates, reaction 
pathways, reaction kinetics, and product distributions is/will be in- 
vestigated by a series of experimental studies of NO adsorption, 
reactive probing, steady state rate measurement, and transient 
kinetic study. CO insertion is known to be a key step to the forma- 
tion of acetaldehyde and ethanol from CO hydrogenation. Reaction 
of ethylene with syngas is used as a probe to determine CO inser- 
tion capabilities of metal catalysts. During the sixth quarter of the 
project, the mechanism of CO insertion on Ni/SiO2 was investi- 

gated by in-situ infrared spectroscopy. Ni/SiO2, a methanation 
Sadie has been shown to exhibit CO insertion activity. in situ in- 
frared studies of CO/H2 and C2H,4/CO/H2 reactions show that the 
carbonylation of Ni/SiO2 to Ni(CO), leads to an inhibition of metha- 
nation in CO hydrogenation but an enhancement of formation of 
propionaldehyde in CoH4/CO/H2 reaction. The results suggest that 
the sites for propionaldehyde formation is different from those for 
methanation. 


27266 (DOE/PC/79923-T20) The effect of chemical addi- 
tives on the synthesis of ethanol: Technical progress report 
No. 4, June 16, 1 15, 1988. Chuang, S.S.C. 
Akron Univ., OH (United States). Dept. of Chemical Engineering. 
14 Nov 1988. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79923. Order Number 
DE92018900. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to elucidate the role of various 
chemical additives on ethanol synthesis over Rh- and Ni-based 
catalysts. Chemical additives used for this study will include S, P, 
Ag, Cu, Mn, and Na which have different electronegativities. The 
effect of additives on the surface state of the catalysts, heat of ad- 
sorption of reactant molecules, reaction intermediates, reaction 
pathways, reaction kinetics, and product distributions is/will be 
investigated by a series of experimental studies including tempera- 
ture programmed desorption, infrared study of NO adsorption, 
reactive probing, steady state rate measurement, and transient ki- 
netic study. A better understanding of the role of additive on the 
synthesis reaction may allow us to use chemical additives to ma- 
nipulate the catalytic properties of Rh- and Ni-based catalysts for 
producing high yields of ethanol from syngas. 


27267 (DOE/PC/79938-T7) Studies of coupled chemical 
and catalytic coal conversion methods. Stock, L.M.; Chatterjee, 
K.; Cheng, C.; Ettinger, M.; Flores, F.; Jiralerspong, S.; Miyake, M.; 
Muntean, J. Chicago Univ., IL (United States). Dept. of Chemistry. 
Dec 1991. 82p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79938. Order Number 
DE92017806. Source: OSTI; NTIS; GPO Dep. 

The objective of this research was to convert coal into a soluble 
substance under mild conditions. The strategy involved two steps, 
first to breakdown the macromolecular network of coal, and second 


to add hydrogen catalytically. We investigated different basic 
reagents that could, in priciple, break down coal’s structure and 
alkylation strategies that might enhance its solubility. We examined 
O- and C-alkylation, the importance of the strength of the base, the 
character of the added alkyl groups and other reaction parameters. 
This work provided new information concerning the way in which 
hydrogen bonding, polarization interactions between aromatic 
structures and covalent bonding could be disrupted and solubility 
enhanced. The objective of our research was to explore new 
organochromium chemistry that might be feasible for the hydro- 
genation of coal under mild conditions. 


27268 (DOE/PC/80011—T6) Development and process eval- 
uation of improved Fischer-Tropsch slurry cata : Sixth 
quarterly technical progress report, 1 January—31 March 1988. 
Withers, H.P. (Air Products and Chemicals, Inc., Allentown, PA 
(United States)); Bukur, D.B.; Rosynek, M.P. Air Products and 
Chemicals, Inc., Allentown, PA (United States); Texas A and M 
Univ., College Station, TX (United States). [1988]. 124p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-85PC80011. Order Number DE92016985. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this contract is to develop a consistent technical 
data base on the use of iron-based catalysts in Fischer-Tropsch 
(FT) synthesis reactions. This data base will be developed to allow 
the unambiguous comparison of the performance of these catalysts 
with each other and with state-of-the-art iron catalyst comparisons. 
Particular attention will be devoted to generating reproducible ki- 
netic and selectivity data and to developing reproducible improved 
catalyst compositions. 


27269 (DOE/PC/80011-T7) Development of procees eval 
ation of improved ons ae slurry 

technical progress report, 1 April-30 June 1988. Withers, H.P. 
(Air Products and Chemicals, Inc., Allentown, PA (United States)); 
Bukur, D.B.; Rosynek, M.P. Air Products and Chemicals, inc., Al 
lentown, PA (United States); Texas A and M Univ., College Station, 
TX (United States). [1988]. 92p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-85PC80011. Order 
Number DE92016986. Source: OSTI; NTIS; GPO Dep. 

The objective of this contract is to develop a consistent technical 
data base on the use of iron-based catalysts in Fischer-Tropsch 
(FT) synthesis reactions. This data base will be developed to allow 
the unambiguous comparison of the performance of these catalysts 
with each other and with state-of-the-art iron catalyst compositions. 
Particular attention will be devoted to generating reproducible ki- 
netic and selectivity data and to developing reproducible improved 
catalyst compositions. 


27270 (DOE/PC/80011-T8) Development and process eval- 
uation of improved Fischer-Tropsch slurry catalysts: 

technical progress report, 1 July-30 September 1988. Withers, 
H.P. (Air Products and Chemicals, Inc., Allentown, PA (United 
States)); Bukur, D.B.; Rosynek, M.P. Air Products and Chemicals, 
Inc., Allentown, PA (United States); Texas A and M Univ., College 
Station, TX (United States). [1988]. 49p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-85PC80011. 
Order Number DE92016987. Source: OSTI; NTIS; GPO Dep. 

The objective of this contract is to develop a consistent technical 
data base on the use of iron-based catalysts in Fischer-Tropsch (F- 
T) synthesis reactions. This data base will be developed to allow 
the unambiguous comparison of the performance of these catalysts 
with each other and with state-of-the-art iron catalyst compositions. 
Particular attention will be devoted to generating reproducible ki- 
netic and selectivity data and to developing reproducible improved 
catalyst compositions. 


27271 (DOE/PC/80011-T9) Development and process eval- 
uation of improved Fischer-Tropsch slurry catalysts: 

technical progress report, 1 October-31 December 1988. With- 
ers, H.P. (Air Products and Chemicals, Inc., Allentown, PA (United 
States)); Bukur, D.B.; Rosynek, M.P. Air Products and Chemicals, 
Inc., Allentown, PA (United States); Texas A and M Univ., College 
Station, TX (United States). [1988]. 98p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-85PC80011. 
Order Number DE92016988. Source: OSTI; NTIS; GPO Dep. 





ERA Vol. 17, No. 10 15 





01 COAL, LIGNITE, AND PEAT 
0104 Processing 


The objective of this contract is to develop a consistent technical 
data base on the use of iron-based catalysts in Fischer-Tropsch 
(FT) synthesis reactions. This data base will be developed to allow 
the unambiguous comparison of the performance of these catalysts 
with each other and with state-of-the-art iron catalyst compositions. 
Particular attention will be devoted to generating reproducible ki- 
netic and selectivity data and to developing reproducible improved 
catalyst compositions. 


27272 (DOE/PC/80011-T10) Development and process 
evaluation of improved Fischer-Tropsch slurry cata’ : 
[Tenth] quarterly technical progress report, 1 January—31 
March 1989. Withers, H.P. (Air Products and Chemicals, Inc., Al- 
lentown, PA (United States)); Bukur, D.B.; Rosynek, M.P. Air 
Products and Chemicals, Inc., Allentown, PA (United States). 
[1989]. 47p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-85PC80011. Order Number 
DE92016989. Source: OSTI; NTIS; GPO Dep. 

The objective of this contract is to develop a consistent technical 
data base on the use of iron-based catalysts in Fischer-Tropsch 
(Fr) synthesis reactions. This data base will be developed to allow 

uous comparison of the performance of these catalysts 
wah each other and with state-of-the-art iron catalyst compositions. 
Particular attention will be devoted to generating reproducible ki- 
netic and selectivity data and to developing reproducible improved 
catalyst compositions. 


27273 (DOE/PC/88818-14) Two-stage, close coupled cat- 
alytic liquefaction of coal: Fourteenth quarterly report, 1 
Januery 1992-31 March 1992. Comolli, A.G.; Johanson, E.S.; 
Lee, T.L.K.; Popper, G.A.; Staizer, R.H. Hydrocarbon Research, 
Inc., Princeton, NJ (United States). Apr 1992. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88818. Order Number DE92018088. Source: OSTI; NTIS; 
GPO Dep. 

This quarterly report covers activities of the Two-Stage, Close- 
Coupled Catalytic Liquefaction of Coal program during the period 
January 1,-March 31,1992, at Hydrocarbon Research, Inc. in 
Lawrenceville and Princeton, New Jersey. This DOE contract pe- 
riod is from October 1, 1988 to September 30, 1992. The overall 
purpose of the program is to achieve higher yields of better quality 
transportation and turbine fuels and to lower the capital and 
production costs in order to make the products from direct coal liq- 
uefaction competitive with other fossil fuel products. The quarterly 


report covers work on Laboratory Testing, PDU Activities and Ad- 
ministration. 


27274 (DOE/PC/88854—T9) [Application of selected ml- 
croorganisms for organic sulfur removal from coal]: Quarterly 
progress report, September 15, 1988-December 15, 1988. Boy- 
den, B.H. Louisiana Tech Univ., Ruston, LA (United States). Dept. 
of Chemical Engineering. 17 May 1989. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88854. 
Order Number DES2015457. Source: OSTI; NTIS; GPO Dep. 
Research continues on the use of microorganisms to desulfurize 
coal. Topics reported on include coal procurement and preparation, 
analytical procedures for characterization of total organic sulfur, or- 
ganic sulfur removal, and the search for new microorganisms. (VC) 


27275 (DOE/PC/88854—-T10) [Application of selected mi 
croorganisms for organic sulfur removal from coal]: Quarterly 
progress report, March 15, 1989—June 15, 1989. Boyden, B.H. 
Louisiana Tech Univ., Ruston, LA (United States). Dept. of Chemi- 
cal Engineering. 15 Jun 1989. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88854. 
Order Number DE92015458. Source: OSTI; NTIS; GPO Dep. 
Research continues on methods using microorganisms to desul- 
furize coal. Topics reported on include: coal procurement and 
Preparation, analytical procedures for characterization of total or- 
ganic sulfur, organic sulfur removal, screening for 4S+ bacteria, 


extraction of liquid medium, and bacterial growth with depyritized 
coal. (VC) 


27276 (DOE/PC/88854—-T12) [Application of selected ml- 
croorganisms for organic sulfur removal from coal]: Quarterly 
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progress report, September 15, 1989-December 15, 1989. Boy- 
den, B.H. Louisiana Tech Univ., Ruston, LA (United States). Dept. 
of Chemical Engineering. 15 Dec 1989. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88854. Order Number DE92015460. Source: OSTI; NTIS; 
GPO Dep. 

Research continues on the use of microorganisms to desulfurize 
coal. Topics reported on for this term include: coal procurement 
and preparation, analytical procedures for characterization of total 
organic sulfur, search for new microorganisms, coal desulfurization, 
dibenzothiophene/sulfate bioassay, and plasmid mediation tech- 
niques. (VC) 


27277 (DOE/PC/88854-T13) [Application of selected mb 
croorganisms for organic sulfur removal from coal]: Quarterly 
progress report, December 15, 1989-March 15, 1990. Louisiana 
Tech Univ., Ruston, LA (United States). Dept. of Petroleum Engi- 
neering and Geosciences. 20 Mar 1990. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88854. Order Number DE92015461. Source: OSTI; NTIS; 
GPO Dep. 

Research continues on methods to desulfurize coal using 
microorganisms. Topics reported on this term include: coal pro- 
curement and preparation, microbial pyrite and sulfate removal, 
analytical procedures for characterization of total ciganic sulfur, mi- 
crobial activity on model coal organosulfur compounds, screening 
assays, and plasmid mediation techniques.(VC) 


27278 (DOE/PC/88854—-T14) [Application of selected ml- 
croorganisms for organic sulfur removal from coal]: Quarterly 
progress report, March 15, 1990—June 15, 1990. Elmore, B.B. 
Louisiana Tech Univ., Ruston, LA (United States). Dept. of Chemi- 
cal Engineering. 20 Jun 1990. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88854. 
Order Number DE92015462. Source: OSTI; NTIS; GPO Dep. 

Research continues on methods for desulfurization of coal using 
microorganisms. Topics reported on this term include: coal pro- 
curement and preparation, microbial removal of pyrite and sulfate, 
analytical procedures for characterization of total organic sulfur, or- 
ganic sulfur removal, microbial activity on model coal organosulfur 
compounds, screening/detection assays, and monitoring of desulfu- 
rization activity. (VC) 


27279 (DOE/PC/88919-T6) Bioprocessing of lignite coals 
using reductive microorganisms: Final technical report, 
September 30, 1988—March 29, 1992. Crawford, D.L. Idaho Univ., 
Moscow, ID (United States). Dept. of Bacteriology and Biochem- 
istry. 29 Mar 1992. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-88PC88919. Order Number 
DE92018523. Source: OSTI; NTIS; GPO Dep. 

In order to convert lignite coals into liquid fuels, gases or chemi- 
cal feedstock, the macromolecular structure of the coal must be 
broken down into low molecular weight fractions prior to further 
modification. Our research focused on this aspect of coal biopro- 
cessing. We isolated, characterized and studied the lignite 
coal-depolymerizing organisms Streptomyces viridosporus T7A, 
Pseudomonas sp. DLC-62, unidentified bacterial strain DLC-BB2 
and Gram-positive Bacillus megaterium strain DLC-21. In this re- 
search we showed that these bacteria are able to solubilize and 
depolymerize lignite coals using a combination of biological mecha- 
nisms including the excretion of coal solublizing basic chemical 
metabolites and extracellular coal depolymerizing enzymes. 


27280 (DOE/PC/88935-T11) Inhibition of retrogressive re- 
actions in coal/petroleum co-processing: Quarterly technical 
progress report, January 1, 1992—March 31, 1992. Schobert, 
H.H.; Tomic, J. Pennsylvania State Univ., University Park, PA 
(United States). Coll. of Earth and Mineral Sciences. May 1992. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-88PC88935. Order Number DE92017922. Source: 
OSTI; NTIS; GPO Dep. 

The overall objective of this project is to develop a fundamental 
understanding of the reactions occurring at the onset of coke for- 
mation during the CO-processing of coals with action of chemical 
components, or groups of components, in coals and petroleum 
feedstocks to quantify and rank the effects of these components in 





retarding or enhancement of coke formation. The work involves 
bench scale reactions in microautoclaves, supplemented by studies 
of the carbonaceous residues by such techniques as diffuse re- 
flectance Fourier transform infrared spectroscopy and '°C nuclear 
magnetic resonance spectrometry. 


27281 (DOE/PC/89664—T4) Advanced Coal Conversion Pro- 
cess Demonstration Project: Technical progress report, 
January 1, 1991—December 31, 1991. Western Energy Co., Col- 
strip, MT (United States). Feb 1992. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89664. 
Order Number DE92017971. Source: OSTI; NTIS; GPO Dep. 

This project will demonstrate an advanced thermal coal drying 
process coupled with physical cleaning techniques to upgrade 
high-moisture, low-rank coals to produce a high-quality, low-sulfur 
fuel. The coal will be processed through two vibrating fluidized bed 
reactors that will remove chemically bound water, carboxyl groups, 
and volatile sulfur compounds. After drying, the coal will be put 
through a deep-bed stratifier cleaning process to effect separation 
of the pyrite rich ash. The process will enhance low-rank western 
coais, usually with a moisture content of 25-55%, sulfur content of 
0.5—1.5%, and heating value of 5,500—9,000 Btu/Ib by producing a 
stable, upgraded coal product with a moisture content as low as 
1%, sulfur content as low as 0.3%, and heating value up to 12,000 
Btu/lb. 


27282 (DOE/PC/89761-T5) NQR-NMR studies of higher al- 
cohol synthesis Cu-Co catalysts: Quarterly technical progress 
report, March 15—June 15, 1991. Grambling State Univ., LA 
(United States). 15 Jul 1991. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-89PC89761. 
Order Number DE92015782. Source: OSTI; NTIS; GPO Dep. 

The primary objective of the project is to examine the relations 
between the catalytic and magnetic properties of the copper-cobalt 
higher alcohol synthesis catalysts. We have undertaken to investi- 
gate the magnetic character by studying the Nuclear Quadrupole 
resonance of copper and (Zerofield) Nuclear Magnetic Resonance 
of cobalt in copper cobalt catalysts. 


27283 (DOE/PC/89761—T6) NQR-NMR studies of higher al- 
cohol synthesis Cu-Co catalysts: Quarterly technical progress 
report, June 1 ber 15, 1991. Grambling State Univ., LA 
(United States). 17 Dec 1991. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-89PC89761. 
Order Number DE92015783. Source: OSTI; NTIS; GPO Dep. 

The primary objective of the project is to examine the relations 
between the catalytic and magnetic properties of the copper-cobalt 
higher alcohol synthesis catalysts. We have undertaken to investi- 
gate the magnetic character by studying the Nuclear Quadrupole 


resonance of copper and (Zerofield) Nuclear Magnetic Resonance 
of cobalt in copper cobalt catalysts. 


27284 (DOE/PC/89761-T7) NQR-NMR studies of higher al- 
cohol synthesis Cu-Co catalysts: Quarterly technical progress 
report, September 15, 1991—December 15, 1991. Grambling State 
Univ., LA (United States). 14 Jan 1992. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89761. 
Order Number DE92015784. Source: OSTI; NTIS; GPO Dep. 

The primary objective of the project is to examine the relations 
between the catalytic and magnetic properties of the copper-cobalt 
higher alcohol synthesis catalysts. We have undertaken to investi- 
gate the magnetic character by studying the Nuclear Quadrupole 
resonance of copper and (Zerofield) Nuclear Magnetic Resonance 
of cobalt in copper cobalt catalysts. 


27285 


(DOE/PC/89770-T8) Preconversion catalytic deoxy- 
genation of phenolic functional groups: Quarterly technical 


progress report, May 31, 1990—December 31, 1990. Kubiak, C.P. 
Purdue Univ., Lafayette, IN (United States). Dept. of Chemistry. 
[1990]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89770. Order Number 
DE92015424. Source: OSTI; NTIS; GPO Dep. 

The deoxygenation of phenols is a conceptually simple, but un- 
usually difficult chemical transformation to achieve. The phenolic 
C-O bond energy of 103 kcal/mol is as strong as a benzene C-H 
bond and over 10 kcal/mol stronger than the C-O bonds of 
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methanol and ethanol. The consequence of this is that the hydro- 
genation/deoxygenation methods in current use require severe 
conditions and give low selectivities. The ongoing research 
described herein is based on the unprecedented, but thermody- 
namically promising, use of carbon monoxide as the oxygen atom 
acceptor for the catalytic deoxygenation of phenols. 


27286 (DOE/PC/89770-T11) Preconversion catalytic deoxy- 
genation of phenolic functional groups: Quarterly technical 
progress report, January 1, 1992—March 31, 1992. Kubiak, C.P. 
Purdue Univ., Lafayette, IN (United States). Dept. of Chemistry. 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89770. Order Number 
DE92017307. Source: OSTI; NTIS; GPO Dep. 

The deoxygenation of phenols is a conceptually simple, but un- 
usually difficult chemical transformation to achieve. The phenolic 
C-O bond energy of 103 kcal/mol is as strong as a benzene C-H 
bond and over a 10 kcal/mol stronger than the C-O bonds of 
methanol and ethanol. The consequence of this is that the hydro- 
genation/deoxygenation methods in current use require severe 
conditions and give low selectivities. The ongoing research 
described herein is based on the unprecedented, but thermody- 
namically promising, use of carbon monoxide as the oxygen atom 
acceptor for the catalytic deoxygenation of phenols. 


27287 (DOE/PC/89770-T12) Preconversion catalytic deoxy- 
genation of phenolic functional groups: Quarterly technial 
progress report, January 1, 1992—March 31, 1992. Kubiak, C.P. 
Purdue Univ., Lafayette, IN (United States). Dept. of Chemistry. 
[1992]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89770. Order Number 
DE92018304. Source: OSTI; NTIS; GPO Dep. 

The deoxygenation of phenols is a conceptually simple, but un- 
usually difficut chemical transformation to achieve. The phenolic 
C-O bond energy of 103 kcal/mol is as strong as a benzene C-H 
bond and over 10 kcal/mol stronger than the C-O bonds of 
methanol and ethanol. The consequence of this is that the hydro- 
genation/deoxygenation methods in current use require severe 
conditions and give low selectivities. The ongoing research 
described herein is based on the unprecedented, but thermody- 
namically promising, use of carbon monoxide as the oxygen atom 
acceptor for the catalytic deoxygenation of phenols. 


27288 (DOE/PC/89771-8) Mechanism of hydrodenitrogena- 
tlon H2-D2 exchange in non-acidic and acidic supports: Eighth 
quarterly report, July 1-September 30, 1991. Miranda, R. 
Louisville Univ., KY (United States). Dept. of Chemical Engineer- 
ing. [1991]. 11p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States); Kentucky State Government, Frankfort, KY (United 
States). DOE Contract FG22-89PC89771. Grant Ril-8610671. Or- 
der Number DE92018432. Source: OSTI; NTIS; GPO Dep. 

Efficient nitrogen removal from heterocyclic aromatics in liquid fu- 
els calls for the development of catalysts with better HDN activity 
than is available with the traditional HDS catalysts, such as CoMo/ 
gamma-Al20, and NiMo/gamma-Al,O3.These catalysts, the first 
step is the partial or total hydrogenation of the heterocyclic ring — 
at equilibrium at normal operating conditions — and the rate-limiting 
step is the scission of the C-N-C bonds. Therefore an increase in 
the rate of C-N-C scission should produce an overall increase in 
the HDN yield. In this project it is proposed that the selectivity of 
the HDN reaction can be affected by an alteration of the catalyst 
acidity since it is possible that an acidic Hofmann-like diminution 
pathway is operative in parallel with the hydrogenolysis of satu- 
rated C-N-C bonds. Such was the conclusion from the study done 
of the denitrogenation of piperidine, where it was demonstrated 
that Bronsted acid sites are active for the denitrogenation of N- 
heterocycles, whereas Lewis sites are not. The exchange of 
deuterium with surface OH in silica, alumina and silica-alumina, 
has been studied under 400°C, and using D20 and D2 as deu- 
terium sources. Substantial degree of exchange is achieved in all 
cases, resulting in the production of surfaces suitable for the study 
of the interaction of heterocyclic amines with surface OH. 


27289 (DOE/PC/89771-9) Mechanism of hydrodenitrogena- 
tlon H2-D2 exchange in reduced molybdenum catalysts: Ninth 
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ly report, October 1—-December 31, 1991. Miranda, R. 
Louisville Univ., KY (United States). Dept. of Chemical Engineer- 
ing. [1991]. 12p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract FG22-89PC89771. Order Number 
DE92018436. Source: OSTI; NTIS; GPO Dep. 

Diffuse reflectance infrared spectroscopy was used to study the 
deuterium exchangeability of reduced molybdena catalysts sup- 
ported on silica, alumina and 75% silica-alumina. It was found that 
silica hydroxyls react partially with deposited molybdena. The new 
species formed does not lead to regeneration of hydroxyl on the 
catalyst. On the other hand, the interaction of molybdena with alu- 
mina or silica-alumina leads to the generation of interfacial OH 
groups, that compensate for the hydroxyls lost to reaction. In this 
project is a proposed that the selectivity of the Hydrodenitrogena- 
tion (HDN) reaction can be affected by an alteration of the catalyst 
acidity since it is possible that an acidic Hofmann-like deamination 
pathway is operative (1) in parallel with the hydrogenolysis of satu- 
rated C-N—C bonds. Such was the conclusion from the study done 
of the denitrogenation of piperidine (3), where it was demonstrated 
that Bronsted acid sites are active for the denitrogenation of N- 
heterocycies where as Lewis sites are not. 


27290 (DOE/PC/89771-10) Mechanism of poe 
genation adsorption of agent on reduced m 

: Tenth quarterly , January 1—March 31, 1902. 
Miranda, P. Louisville Univ., KY (United States). Dept. of Chemical 
Engineering. [1992]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89PC89771. Order Number 
DE92018437. Source: OSTI; NTIS; GPO Dep. 

Diffuse reflectance ir spectroscopy of adsorbed piperidine was 
done to study the interaction of highly basic cyclic amines with OH 
on various surfaces. The silanol groups on pure silica do not inter- 
act strongly with piperidine, as shown by their inability to promote 
the exchange of deuterium from OD with hydrogen from piperidine. 
After supporting molybdena on such silica, however, the silanol 
groups associated with interfacial sites became more acidic and 
are able to exchange D with piperidine, which is also adsorbed 
more strongly. The OH groups on pure alumina do not interact with 


adsorbed piperidine because of their high basicity. Upon supporting 
molybdena, however, new acidity and probably new OH groups are 
generated that interact and exchange D with piperidine. 


27291 (DOE/PC/89771—11) Mechanism of hydrodenitro- 
genation (Part 11) beta-hydrygen elimination: Eleventh quarter 
report, April 1—June 30, 1992. Miranda, R. Louisville Univ., KY 
(United States). Dept. of Chemical Engineering. [1992]. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89771. Order Number DE92018438. Source: OSTI; 
NTIS; GPO Dep. 

Adsorption and thermal desorption of piperidine from catalysts 
exchanged with deuterium were studied by diffuse reflectance in- 
frared spectroscopy of adsorbed piperidine and mass spectrometry 
of the desorption product. Thus the nature of the interaction be- 
tween the adsorbed piperidine and the surface OH was elucidated. 
It was possible to conclude the piperidine exchanges only the beta- 
H of its molecule with surface OD. The liability of such hydrogen 
and its degree of interaction with surface sites are strong evidence 
that on acidic catalysts piperidine may undergo Hofmann elimina- 
tion during the hydrodenitrogenation reaction. 


27292 (DOE/PC/89772-T2) Applications of micellar enzy- 
mology to clean coal technology: Tenth quarterly report. 
Waish, C.T. Boston Univ., MA (United States). School of Medicine. 
29 Apr 1992. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89772. Order Number 
DE92016632. Source: OSTI; NTIS; GPO Dep. 

Full implementation of coal fuel sources will require more effec- 
tive methods of providing “clean coal” as a fuel source. Methods 
must be developed to reduce the sulfur content of coal which sig- 
nificantly contributes to environmental pollution. This project is 
designed to develop methods for pre-combustion coal remediation 
by implementing recent advances in enzyme biochemistry. The 
novel approach of this study is incorporation of hydrophilic oxida- 
tive enzymes in reverse micelles in an organic solvent. Enzymes 
from commercial sources or microbial extracts are being investi- 
gated for their capacity to remove organic sulfur from coal by 
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oxidation of the sulfur groups, splitting of C-S bonds and loss of 
sulfur as sulfuric acid. Dibenzothiophene (DBT) and ethyiphenylsul- 
fide (EPS) are serving as models of organic sulfur-containing 
components of coal in initial studies. 


27293 (DOE/PC/89772-T7) Applications of micellar enzy- 
mology to clean coal technology: First quarterly report. Walsh, 
C.T. Boston Univ., MA (United States). School of Medicine. 20 Jan 
1990. 19p. (In Rumanian). Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89PC89772. Order Number 
DE92016123. Source: OSTI; NTIS; GPO Dep. 

This project is designed to develop methods for pre-combustion 
coal remediation by implementing recent advances in enzyme bio- 
chemistry. The novel approach ef this study is incorporation of 
hydrophilic oxidative enzymes in reverse micelles in an organic sol- 
vent. Enzymes from commercial sources or microbial extracts are 
being investigated for their capacity to remove organic sulfur from 
coal by oxidation of the sulfur groups, splitting of C-S bonds and 
loss of sulfur as sulfuric acid Dibenzothiophene (DBT) and 
ehtyiphenylsulfide (EPS)are serving as serving as models of or- 
ganic sulfur-containing components of coal in initial studies. 


27294 (DOE/PC/89772-T8) Applications of micellar enzy- 
mology ‘o clean coal technology: Second quarterly report. 
Walsh, C.T. Boston Univ., MA (United States). School of Medicine. 
27 Apr 1990. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89772. Order Number 
DE92016124. Source: OSTI; NTIS; GPO Dep. 

This project is designed to develop methods for pre-combustion 
coal remediation by implementing recent advances in enzyme bio- 
chemistry. The novel approach of this study is incorporation of 
hydrophilic oxidative enzymes in reverse micelles in an organic sol- 
vent. Enzymes from commercial sources or microbial extracts are 
being investigated for their capacity to remove organic sulfur from 
coal by oxidation of the sulfur groups, splitting of C-S bonds and 
loss of sulfur as sulfuric acid. Dibenzothiophene (DBT) and 
ethyiphenylsulfide (EPS) are serving as models of organic sulfur- 
containing components of coal in initial studies. 


27295 (DOE/PC/89772-T9) Applications of micellar enzy- 
mology to clean coal technology: Third quarterly report 

Walsh, C.T. Boston Univ., MA (United States). School of \iodeine, 
24 Jul 1990. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89772. Order Number 
DE92016125. Source: OSTI; NTIS; GPO Dep. 

This project is designed to develop methods for pre-combustion 
coal remediation by implementing recent advances in enzyme bio- 
chemistry. The novel approach of this study is incorporation of 
hydrophilic oxidative enzymes in reverse micelles in an organic sol- 
vent. Enzymes from commercial sources or microbial extracts are 
being investigated for their capacity to remove organic sulfur from 
coal by oxidation of the sulfur groups, splitting of C-S bonds and 
loss of sulfur as sulfuric acid. Dibenzothiophen (DBT) and 
ethylphenylsulfide (EPS) are serving as models of organic sulfur- 
containing components of coal in initial studies. 


27296 (DOE/PC/89772-T11) Applications of micellar enzy- 
mology to clean coal technology: Tenth quarterly report. 
Walsh, C.T. Boston Univ., MA (United States). School of Medicine. 
29 Apr 1992. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89772. Order Number 
DE92016127. Source: OSTI; NTIS; GPO Dep. 

This project is designed to develop methods for pre-combustion 
coal remediation by implementing recent advances in enzyme bio- 
chemistry. The novel approach of this study is incorporation of 
hydrophilic oxidative enzymes in reverse micelles in an organic sol- 
vent. Enzymes from commercial sources or microbial extracts are 
being investigated for their capacity to remove organic sulfur from 
coal by oxidation of the sulfur groups, splitting of C-S bonds and 
loss of sulfur as sulfuric acid. Dibenzothiophen (DBT) and 
ethylphenylsulfide (EPS) are serving as models of organic sulfur- 
containing components of coal in initial studies. 


27297 (DOE/PC/89775-8) Control of catalytic hydrotreating 
selectivity with ammonia: [Quarterly] report, January 1, 1992- 
March 31, 1992. Satterfield, C.N.; Lee, C.M. Massachusetts Inst. 





of Tech., Cambridge, MA (United States). [1992]. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89775. Order Number DE92016675. Source: OSTI; NTIS; 
GPO Dep. 

The hydrogenation of naphthalene in the presence of 0, 24, or 48 
kPa of ammonia derived from propyl amine was studied during the 
hydrodeoxygenation (HDO) of dibenzofuran (DBF). A new sample 
of sulfided NiMo/Al2O3 catalyst at 360°C, 6.9 MPa total H2 pres- 
sure in a vapor phase tubular reactor was used. As a base-line the 
HDO of DBF was also studied in the absence of both naphthalene 
and ammonia. Ammonia inhibited both the HDO of dibenzofuran 
and the hydrogenation of naphthalene. The addition of ammonia 
may not be suitable if a high conversion of HDO is desired. 12 figs. 


27298 (DOE/PC/89780-T10) Effects of citric acid deminer- 
alization on heats of immersion of Wyodak and Illinois No. 6 
coals in strong acids: Tenth quarterly Duke Univ., 
Durham, NC (United States). Dept. of Chemistry. [1992]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89780. Order Number DE92018486. Source: OSTI; 
NTIS; GPO Dep. 

An important component of our last report was the discovery that 
demineralization of Argonne Wyodak coal by citric acid washing 
had changed the heats of immersion of this coal in seven strong 
acids very significantly. The results were so dramatic that the 
whole series of experiments with this demineralized coal was re- 
peated and confirmed. Several of the AHimns were reduced as 
much as 30% while those with arylsulfonic acids actually in- 
creased. The mineral content of coals can be as high as 30% and 
can contribute not only to wasteful transportation costs but to 
slagging, equipment fouling and particulate formation during com- 
bustion and gasification procedures (1) Mineral impurities affect the 
surface potentials on coal particles (2) and these should influence 
some methods of coal preparation involving floation (3). Various 
oxides and carbonates of Si, Al, K, Ca, Mg, Na, Fe, Ti, Ba, Sr, Li, 
Zn and other metals contribute to the mineral content, and several 
methods have been used to remove or characterize coal minerals 
(4). Our use of the citric acid washing method of Silbernagel, Ger- 


hard, Flowers and Larsen (5) was described in the last report. 


27299 (DOE/PC/89781—1) A novel coal feeder for produc- 
tion of low sulfur fuel: technical progress report, 
December 1, 1989—April 1, 1990. Keener, T.C.; Khang, S.J.; Yu, 
X.L. Cincinnati Univ., OH (United States). Coll. of Engineering. 
[1990]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89781. Order Number 
DE92016166. Source: OSTI; NTIS; GPO Dep. 

A novel coal feeding system is currently undergoing testing and 
evaluation at the University of Cincinnati. The system consists pri- 
marily of an auger feed tube which is used to both convey and 
provide desulfurization of a high sulfur coal feedstock. The coal is 
conveyed at temperatures ranging from 350 to 550 °C and under 
normal atmospheric pressure. Under these mild processing condi- 
tions, the coal partially pyrolizes and emits sulfur in the form of 
hydrogen sulfide while maintaining a relatively high heating value in 
the char product. The evolved gases are evacuated from the reac- 
tor (the feed tube) to another absorbing bed where H2S reacts with 
the sorbent, usually lime or limestone. The resultant sorbent utiliza- 
tion is substantially higher than the values found in current dry 
scrubbing system and the produced low-sulfur char may then be 
used in a conventional steam boiler. 


27300 (DOE/PC/89781—10) A novel coal feeder for produc- 
tion of low sulfur fuel: technical progress report, 
January 1, 1992—April 1, 1992. Khang, S.J.; Keener, T.; Lin, L. 
Cincinnati Univ., OH (United States). Coll. of Engineering. [1992]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89781. Order Number DE92016607. Source: 
OSTI; NTIS; GPO Dep 

A dual-screw feeder was designed and tested for desulfurization 
of coal. The key parts of this reactor are two screw tubes which in- 
dependently feed coal and calcined lime, the inner tube acting as a 
coal pyrolizer and the outer tube acting as a desulfurizer with hot 
calcined lime pellets or other renewable sorbent pellets. The objec- 
tive of this project is to study the feasibility of this advanced 
concept of desulfurization using the coal feeder. in this quarter, the 
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following tasks have been performed: (1) Analytical measurements 
of the organic sulfur content in the feed coal and the product char, 
(2) setting up the combustor which is physically attached to the 
teeder system and will be used to study the combustion character- 
istics of char and volatiles produced from the pyrolysis process. 
The following preliminary conclusions have been obtained: (1) A 
73.1% of the organic sulfur in Ohio #8 coal was removed in the 
dual-screw feeder reactor at a temperature of 475°C with the resi- 
dence time of 6 min. (2) The combustor works stably and the 
operating temperature of the combustor can be adjusted by con- 
trolling the char feed rate and the air flowrate. 2 tabs. 


27301 (DOE/PC/89783-TS5) Fundamental studies of cat- 
alytic processing of synthetic liquids: Quarterly progress 
report, January 1, 1990-March 31, 1990. Watson, P.R. Oregon 
State Univ., Corvallis, OR (United States). 10 Apr 1990. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89783. Order Number DE92018316. Source: 
OSTI; NTIS; GPO Dep. 

This project revolves around understanding the fundamental pro- 
cesses involved in the catalytic removal of harmful oxygenated 
organics present in coal liquids. We will model the complex type of 
sulfided Mo catalyst proposed for these reactions with a simple sin- 
gle crystal surfaces that display a controlled range and number of 
reaction sites and can be extensively characterized by surface sci- 
ence techniques. 


27302 ee ee Fundamental studies of cat- 
alytic processing of synthetic liquids: Quarterly progress 
report, April 1, 1990—June 30, 1990. Watson, P.R. Oregon State 
Univ., Corvallis, OR (United States). 30 Jul 1990. 8p. 

by USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89783. Order Number DE92018315. Source: OSTI; NTIS; 
GPO Dep. 

This project revolves around understanding the fundamental pro- 
cesses involved in the catalytic removal of harmful oxygenated 
organics present in coal liquids. We will model the complex type of 
sulfided Mo catalyst proposed for these reactions with a simple sin- 
gle crystal surfaces that display a controlled range and number of 
reaction sites and can be extensively characterized by surface sci- 
ence techniques. 


27303 (DOE/PC/89787-T4) A kinetic study of methanol 
synthesis in a slurry reactor using a CuO/Zn0/Al,0, 
Al-Adwani, H.A. Texas A and M Univ., College Station, TX (United 
States). May 1992. 107p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89PC89787. Order Number 
DE92016818. Source: OSTI; NTIS; GPO Dep. 

A kinetic model that describes the methanol production rate over 
a CuO/ZnO/Al203 catalyst (United Catalyst L-951) at typical indus- 
trial operating conditions is developed using a slurry reactor. 
Different experiments are conducted in which the H2/(CO+COz) ra- 
tio is equal to 2, 1, and 0.5, respectively, while the CO/COz ratio is 
held constant at 9. At each H2/(CO+COz) ratio the space velocity 
is set at four different values in the range of 3000-13,000 1/hr 
kgeat. The effect of H2/(CO+CO2) ratio and space velocity on 
methanol production rate, conversions, and product composition is 
further investigated. The results indicate that the highest methanol 
production rate can be achieved at H2/(CO+CO2) ratio of 1 
followed by H2/(CO+COz) ratio of 0.5 and 2 respectively. The hy- 
drogen and carbon monoxide conversions decrease with increasing 
space velocity for all H2/(CO+COz) ratios tested. Carbon monoxide 
hydrogenation appears to be the main route to methanol at H2/ 
(CO+COz) ratio of 0.5 and 2. On the other hand, carbon dioxide 
hydrogenation appears to be the main route to methanol at H2/ 
(CO+COz) ratio of 1. At all H2/(CO+COz) ratios, the extent of the 
reverse water gas shift reaction decreases with increasing space 
velocity. The effect of temperature on the kinetics is examined by 
using the same experimental approach at 508 K. It is found that a 
different reaction sequence takes place at each temperature. Also, 
a time on stream study is conducted simultaneously in order to in- 
vestigate the characteristic of catalyst deactivation with time on 
stream. During the first 150 hours of time on stream, the catalyst 
loses approximately 2/3 of its initial activity before reaching a 
steady state activity. 


ERA Vol. 17, No. 10 19 





01 COAL, LIGNITE, AND PEAT 
0104 Processing 


27304 (DOE/PC/89790-10) Chemistry of coalrelated mi- 
croparticles: Quarterly report, March 1, 1992-May 31, 1992. 
Davis, J.E.; Krieger-Brockett, B. Washington Univ., Seattle, WA 
(United States). Dept. of Chemical Engineering. 26 May 1992. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89790. Order Number DE92018452. Source: 
OSTI; NTIS; GPO Dep. 

This research project involves the study of coal macerals and 
sorbent microparticles used to remove S02 and/or H2S from 
process streams. To measure reaction rates a charged single mi- 
croparticle will be held electrodynamically in one or more laser 
beams by superposed ac and dec electrical fields. The use of the 
electrodynamic balance for microparticle studies was pioneered by 
one of the principal investigators. One of the laser beams is used 
for light-scattering measurements to determine the particle size and 
to provide the excitation source for obtaining Raman spectra to 
chemically characterize the particle. The other beam, an infrared 
beam, is used to heat the particle electromagnetically. The first 
year of the research was devoted to preliminary experimental work 
and design studies. Although components and techniques must still 
be developed, experimental measurements on single macerals are 
now being done. 


27305 (DOE/PC/89866-T3) Direct conversion of light hy- 
drocarbon to liquid fuel: technical status 
report No. 11 for thrid quarter FY 1990. Foral, M.J. Amoco Oil 
Co., Naperville, IL (United States). Research and Development 
Dept. [1990]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89866. Order Number 
DE92015590. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to investigate the direct conver- 
sion of light gaseous hydrocarbons, such as those produced during 
Fischer-Tropsch synthesis or as a product of gasification, to liquid 
transportation fuels via a partial oxidation process. The process will 
be tested in an existing pilot plant to obtain credible mass bal- 
ances. Specific objectives to be met include determination of 
optimal process conditions, investigation of various processing op- 
tions (@.g. feed injection, product quench, and recycle systems), 


and evaluation of the various options will be performed as experi- 
mental data become available. 


27306 (DOE/PC/89866-T8) Direct conversion of light hy- 
drocarbon gases to liquid fuel: Quarterly technical status 
report No. 31 for fourth quarter FY 1991. Foral, M.J. Amoco Oil 
Co., Naperville, IL (United States). Research and Development 
Dept. [1991]. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89866. Order Number 
DE92015595. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to investigate the direct conver- 
sion of light gaseous hydrocarbons, such as those produced during 
Fischer-Tropsch synthesis or as a product of gasification, to liquid 
transportation fuels via a partial oxidation process. The process will 
be tested in an existing pilot plant to obtain credible mass bal- 
ances. Specific objectives to be met include determination of 
optimal process conditions, investigation of various processing op- 
tions (e.g. feed injection, product quench, and recycle systems), 
and evaluation of an enhanced yield thermalcatalytic system. Eco- 
nomic evaluation of the various options will be performed as 
experimental data become available. 


27307 (DOE/PC/89868-10) Development of improved iron 
Fischer-Tropsch catalysts: Quarterly technical progress re- 
port, 1 January 1992-31 March 1992. Bukur, D.B. Texas A and M 
Univ., College Station, TX (United States). Dept. of Chemical Engi- 
neering. 24 Apr 1992. 33p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-89PC89868. Order Num- 
ber DE92017966. Source: OSTI; NTIS; GPO Dep. 

Three tests (two fixed bed and one stirred tank slurry reactor) 
were completed during the reporting period. Also, the work on cat- 
alyst characterization by different techniques (atomic absorption, 
BET surface area and pore size distribution and x-ray powder 
diffraction).The performance of a precipitated iron catalyst with 
nominal composition IOOFe/0.3Cw/0.8K has been evaluated in two 
fixed bed reactor tests designated FB-0142 and FB-0352 following 
pretreatment with syngas (H2/CO=0.67) at 280°C, 3NV/g-cat/h and 
atomspheric pressure for 8 hours. Flow interruption occurred in the 
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first test (FB-0142) at about 72h on stream, and the second test 
(FB-0352) was to assess any potential adverse effects of this flow 
interruption on performance of the catalyst. The catalyst was tested 
at 250°C, 200 psig, 2NV/g-cat/h using syngas of the same composi- 
tion as that employed during the pretreatment. Initial conversions in 
both tests were high (about 84%) but the catalyst deactivated fairly 
rapidly. The (H2 + CO) conversion at the end of the first test (120h 
on stream) was about 52%, whereas the syngas conversion at the 
end of the second test (150h) was about 55%, indicating that the 
brief flow interruption during test FB-0142 had resulted in higher 
deactivation rate. Hydrocarbon selectivities in both tests were simi- 
lar and their average values werr: (CH4)=4.7, (Co—C,4)=19.5, 
(C5 —Cy1)=25.3 and C12*=50.5 wt%. 


27308 (DOE/PC/89876-T12) Biological production of 
ethanol from coal: [Quarterly report], December 22, 1990— 
March 21, 1991. Arkansas Univ., Fayetteville, AR (United States). 
[1991]. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89876. (PETC—2-2-91). Order 
Number DE92016114. Source: OSTI; NTIS; GPO Dep. 

Previously studies have shown the importance of both medium 
composition and concentration and medium pH on ethanol produc- 
tion of Clostridium ljungdahlii in fermenting CO, COz and Hp in 
synthesis gas. Four additional batch experiments involving medium 
composition and concentration were carried out in modified basal 
medium without yeast extract at pH 4.0. These experiments indi- 
cate that basal medium with only small amounts of B-vitamins can 
yield significant cell growth while yielding ethanol as the major 
product. Product ratios as high as 11.0 g ethanol per g acetate 
were obtained with half strength B-vitamins. Further experiments 
indicates that Ca-pantothenate may be necessary for the growth of 
C. ljungdahlii and that growth and ethanol production can occur si- 
multaneously. 


27309 (DOE/PC/89876-T14) Biological production of 
ethanol from coal: [ technical report], September 22, 
1991—December 21, 1991. Arkansas Univ., Fayetteville, AR 
(United States). [1991]. 29p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-89PC89876. (PETC-—2-5- 
91). Order Number DE92016116. Source: OSTI; NTIS; GPO Dep. 

Research is continuing in attempting to increase both the ethanol 
concentration and product ratio from the C. ljungdahlii fermentation. 
Both batch and continuous reactors are being used for this 
purpose. The purpose of this report is four-fold. First, the data pre- 
sented in PETC Report No. 2-4-91 (June—September 1991) are 
analyzed and interpreted using normalized specific growth and pro- 
duction rates. This technique eliminates experimental variation due 
to the differences in inoculum history. Secondly, the effects of the 
sulfur gases H2S and COS on the performance of C. ljungdahiii 
are presented and discussed. Although these are preliminary re- 
sults, they illustrate the tolerance of the bacterium to low levels of 
sulfur gases. Thirdly, the results of continuous stirred tank reactor 
studies are presented, where cell and product concentrations are 
shown as a function of agitation rate and gas flow rate. Finally, 
additional data are presented showing the performance of C. ljung- 
dahlii in a CSTR with cell recycle. 


27310 (DOE/PC/89877—10) Catalyst dispersion and activity 
under conditions of temperature- staged liquefaction: Techni 
cal progress report, January—March 1992. Davis, A.; Schobert, 
H.H.; Mitchell, G.D.; Artok, L. Pennsylvania State Univ., University 
Park, PA (United States). Jul 1992. 56p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89877. 
Order Number DE92017296. Source: OSTI; NTIS; GPO Dep. 

Two coals, a Texas subbituminous C and a Utah high volatile A 
bituminous, were used to examine the effects of solvent swelling 
and catalyst impregnation on liquefaction conversion behavior in 
temperature staged reactions for 30 minutes each at 275° and 
425°C in Hz and 95:5 Ho:H2S atmospheres. Methanol, pyridine, 
tetrahydrofuran, and tetrabutylammonium hydroxide were used as 
swelling agents. Molybdenum-based catalyst precursors were am- 
monium tetrathiomolybdate, molybdenum trisulfide, molybdenum 
hexacarbonyl, and bis(tricarbonyicyclopentadienyl-molybdenum). 
Ferrous sulfate and bis(dicarbonyicyclo-pentadienyliron) served as 
iron-based catalyst precursors. In addition, ion exchange was used 
for loading iron onto the subbituminous coal. For most experiments, 





liquefaction in H2:H2S was superior to that in H2, regardless of the 
catalyst precursor. The benefit of the H2S was greater for the sub- 
bituminous, presumably because of its higher iron content relative 
to the hvab coal. Tetrabutylammonium hydroxide was the only 
swelling agent to enhance conversion of the hvab coal significantly; 
it also caused a remarkable increase in conversion of the subbitu- 
minous coal. The combined application of solvent swelling and 
catalyst impregnation also improves liquefaction, mainly through in- 
creased oil yields from the hvab coal and increased asphaltenes 
from the subbituminous. A remarkable effect from use of ammo- 
nium tetrathiomolybdate as a catalyst precursor is substantial 
increase in pristane and phytane yields. Our findings suggest that 
these compounds are, at least in part, bound to the coal matrix. 


27311 (DOE/PC/89879-T9) High temperature ceramic mem- 
brane reactors for coal liquid upgrading: Quarter report No. 9, 
September 21, 1991—December 20, 1991. Tsotsis, T.T. University 
of Southern California, Los Angeles, CA (United States). Dept. of 
Chemical Engineering. [1992]. 20p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-89PC89879. 
Order Number DE92016617. Source: OSTI; NTIS; GPO Dep. 

In this project we intend to study a novel process concept, i.e, 
the use of ceramic membranes reactors in upgrading of coal de- 
rived liquids. Membrane reactors have been used in a number of 
catalytic reaction processes in order to overcome the limitations on 
conversion imposed by thermodynamic equilibrium. They have, 
furthermore, the inherent capability for combining reaction and sep- 
aration in a single step. Thus they offer promise for improving and 
optimizing yield, selectivity and performance of processes involving 
complex liquids, as those typically found in coal liquid upgrading. 
Ceramic membranes are a new class of materials, which have 
shown promise in a variety of industrial applications. Their mechan- 
ical and chemical stability coupled with a wide range of operating 
temperatures and pressures make them suitable for environments 
found in coal liquid upgrading. In this project we will evaluate the 
performance of Sol-Gel alumina membranes in coal liquid upgrad- 
ing processes under realistic temperature and pressure conditions 
and investigate the feasibility of using such membranes in a mem- 
brane reactor based coal liquid upgrading process. In addition, the 
development of novel ceramic membranes with enhanced catalytic 
activity for coal-liquid upgrading applications, such as carbon- 
coated alumina membranes, will be also investigated. 


27312 (DOE/PC/89879-T10) High temperature ceramic 
membrane reactors for coal liquid upgrading: Quarterly report 
No. 10, December 21, 1991-March 20, 1992. Tsotsis, T.T. Univer- 
sity of Southern California, Los Angeles, CA (United States). Dept. 
of Chemical Engineering. [1992]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89879. 
Order Number DE92016618. Source: OSTI; NTIS; GPO Dep. 

In this project we will study a novel process concept, i.e., the 
use of ceramic membrane reactors in upgrading of coal model 
compounds and coal derived liquids. In general terms, the USC re- 
search team is responsible for ing and operating the 
membrane reactor apparatus and for testing various inorganic 
membranes for the upgrading of coal derived asphaltenes and coal 
model compounds. The USC effort will involve the principal investi- 
gator of this project and two graduate research assistants. The 
ALCOA team is responsible for the preparation of the inorganic 
membranes, for construction and testing of the ceramic membrane 
modules, and for measurement of their transport properties. The 
ALCOA research effort will involve Dr. Paul K. T. Liu, who is the 
project manager of the ALCOA research team, an engineer and a 
technician. UNOCAL's contribution will be limited to overall techni- 
cal assistance in catalyst preparation and the operation of the 
laboratory membrane reactor and for analytical back-up 
and expertise in oil analysis and materials characterization, UNO- 
CAL is a no-cost contractor but will be involved in all aspects of 
the project, as deemed appropriate. 


27313 (DOE/PC/89881-T2) Microblal recovery of metais 
from spent coal liquefaction catalysts: Quarterly report, 
October-December 1991. Spori, P.L.; , G.T. Geo-Microbial 
Technologies, Inc., Ochelata, OK (United States). [1991]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC22-89PC89881. Order Number DE92018750. Source: 
OSTI; NTIS; GPO Dep. 

This project was initiated on October 1, 1989, for the purpose of 
recovering metals from spent coal liquefaction catalysts. The cata- 
lyst is a Ni-Mo catalyst supported on alumina (Shell 324) as is 
used in a pilot scale coal liquefaction facility at Wilsonville, Al 
abama. This plant is run and operated by Southern Clean Fuels. A 
large sample of spent catalyst from this facility has been obtained. 
The object of the contract is to treat the spent catalysts with mi- 
croorganisms, especially Thiobacillus ferrooxidans, but also other 
Thiobacillus sp. and possibly Sulfolobus, and other potentially use- 
ful microorganisms to leach and remove the metals (Ni and Mo) 
form the spent catalysts into a form which can be readily recovered 
by conventional techniques. 


(DOE/PC/89902-T11) Molecular biological enhance- 

ment of coal biodesulifurization: Ninth quarterly technical 
report. Litchfield, J.H. (Battelle, Columbus, OH (United 

; Zupancic, T.J.; Baker, B.; Palmer, D.T.; , ds 


vanty, L.; Tuovinen, O.H. Battelle, Columbus, OH (United States); 
Ohio State Univ., Columbus, OH (United States). 13 Sep 1991. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89902. Order Number DE92015658. Source: 


27315 (DOE/PC/89902-T12) Molecular biological enhance- 
ment of coal desulfurization: Eleventh technical 
progress report. Litchfield, J.H. (Battelle, Columbus, OH (United 
States)); Zupancic, T.J.; Kittle, J.D. Jr.; Baker, B.; Palmer, D.T.; 
Traunero, C.G.; Wyza, R.E.; Schweitzer, A.; Conkle, HN.: 
Chakravarty, L.; Tuovinen, O.H. Battelle, Columbus, OH (United 
States); Ohio State Univ., Columbus, OH (United States). 13 Mar 
1991. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89902. Order Number 
DE92015659. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to produce one or more microor- 
ganisms capable of removing the organic and inorganic sulfur in 
coal. The original specific technical objectives of the project were 
to: clone and characterize the genes encoding the enzymes of the 
“4S” pathway (sulfoxide/sulfone/sulfonate/sulfate) for release of 
organic sulfur from coal; return multiple copies of genes to the orig- 


transfer this pathway into a fast-growing 
terium; conduct a batch-mode optimization/analysis of scale-up 
variables. 


27316 


ment of coal and expression of the 
sultoxide/suifone/sulfonate/sultate genes in Pseudomonads 

8 report. Krawiec, S. Lehigh 
Univ., Bethlehem, PA (United States). Dept. of Molecular Biology. 
[1992]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89903. Order Number 
DE92015666. Source: OSTI; NTIS; GPO Dep. 

Research continues on desulfurization of coal using microorgan- 
isms. Topics reported on this quarter include: desulfurization with 
N1-36 (presumptively identified as Rhodochrous erythropolis), 
pulsed-field gel electrophoresis of chromosomal DNA'’s of 
Thiobacillus spp., and fresh isolates with the presumptive capacity 
to desulfurize dibenzothiophenes. 


(DOE/PC/89903-T8) Molecular biological enhance- 
Cloning 


27317 (DOE/PC/90005-T58) Liquid phase methanol La- 
Porte Process Development Unit: Modification, operation, and 
support studies: Task 2.2: Process variable Scan Run E-8 and 
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in-situ activation with syngas Run E-9. Air Products and Chemi- 
cals, Inc., Allentown, PA (United States); Chem Systems, Inc., 
Tarrytown, NY (United States). 28 Feb 1991. 82p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
87PC90005. Order Number DE92016849. Source: OSTI; NTIS; 
GPO Dep. 

The LPMEOH process was conceived and patented by Chem 
Systems Inc. in 1975. Initial research and studies on the process 
focused on two distinct modes of operation. The first was a liquid 
fluidized mode with relatively large catalyst pellets suspended in a 
fluidizing liquid, and the second was an entrained (slurry) mode 
with fine catalyst particles slurried in an inert liquid. The develop- 
ment of both operating modes progressed in parallel from bench 
scale reactors, through an intermediate scale lab PDU, and then to 
the LaPorte PDU in 1984. The slurry mode of operation was ulti- 
mately chosen as the operating mode of choice due to its superior 
performance. 


27318 (DOE/PC/90027—-T1) Baseline design/economics for 
advanced Fischer-Tropsch technology: Quarterly report, 
October-December 1991. Bechtel Corp., San Francisco, CA 
(United States); Amoco Corp., Chicago, IL (United States). 27 Apr 

992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC90027. Order Number 
DE92015671. Source: OSTI; NTIS; GPO Dep. 

The objectives of the study are to: Develop a baseline design for 
indirect liquefaction using advanced Fischer-Tropsch (F-T) technol- 
ogy. Prepare the capital and operating costs for the baseline 
design. Develop a process flowsheet simulation (PFS) model. The 
baseline design, the economic analysis, and the computer model 
will be the major research planning tools that Pittsburgh Energy 
Technology Center will use to plan, guide, and evaluate its ongoing 
and future research and commercialization programs relating to in- 
direct coal liquefaction for the manufacture of synthetic liquid fuels 
from coal. 


27319 (DOE/PC/90045-T5) Catalyst and process develop- 
ment for synthesis gas conversion to isobutylene: Quarterly 
report, January 1, 1992—March 31, 1992. Anthony, R.G.; Akger- 
man, A. Texas A and M Univ., College Station, TX (United States). 
Kinetics, Catalysis, and Reaction Engineering Lab. 26 May 1992. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90045. Order Number DE92018483. Source: 
OSTI; NTIS; GPO Dep. 

The objectives of this project are to develop a new catalyst, the 
kinetics for this catalyst, reactor models for trickle bed, slurry and 
fixed bed, and simulate the performance of fixed bed trickle flow 
reactors, slurry flow reactors, and fixed bed gas phase reactors for 
conversion of a hydrogen lean synthesis gas to isobutylene. 


27320 (DOE/PC/390047—-T3) Synthesis of octane enhancer 
during slurry-phase Fischer-Tropsch: Quarterly technical 
progress report No. 4, July 1, 1991 ber 30, 1991. 
Marcelin, G. Altamira instruments, Inc., Pittsburgh, PA (United 
States). 15 Dec 1991. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-90PC90047. Order Num- 
ber DE92015447. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to investigate three possible 
routes to the formation of ethers, in particular methyl tert-butyl 
ether (MTBE), during slurry phase Fischer-Tropsch reaction. The 
three reaction schemes to be investigated are: Addition of isobuty- 
lene during the formation of methanol and/or higher alcohols 
directly from CO and Hz during slurry-phase Fischer-Tropsch. Addi- 
tion of isobutylene to FT liquid products including alcohols in a 
slurry-phase reactor containing an MTBE or other acid catalyst. Ad- 
dition of methanol to slurry phase FT synthesis making iso-olefins. 


27321 (DOE/PC/90050-T4) Design, synthesis, and charac- 
terization of novel fine-particle, unsupported catalysts for coal 
liquefaction: Technical progress report, October 25, 1990- 
October 24, 1991: Draft. Klein, M.T. Delaware Univ., Newark, DE 
(United States). Center for Catalytic Science and Technology. 30 
Dec 1991. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90050. Order Number 
DE92015538. Source: OSTI; NTIS; GPO Dep. 
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The purpose of this work is to investigate the kinetics-assisted 
design, synthesis and characterization of fme-pardcle, unsupported 
catalysts for coal liquefaction. The goal is to develop a fundamental 
understanding of coal catalysis and catalysts that will, in turn, allow 
for the specification of a novel optimal catalyst for coal liquefaction. 


27322 (DOE/PC/90050-T5) Design, synthesis, and charac 
terization of novel fine-particle, unsupported 

liquefaction: Technical progress report 

January 25, 1992: Draft. Klein, M.T.; Foley, H.C. Delaware Univ., 
Newark, DE (United States). Dept. of Chemical Engineering. 23 
Mar 1992. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90050. Order Number 
DE92015539. Source: OSTI; NTIS; GPO Dep. 

The purpose of this work is to investigate the kinetics-assisted 
design, synthesis and characterization of fine-particle, unsupported 
catalysts for coal liquefaction. The goal is to develop a fundamental 
understanding of coal catalysis and catalysts that will, in turn, allow 
for the specification of a novel optical catalyst for coal liquefaction. 


27323 (DOE/PC/90053-T2) Liquefaction of coals using 
ultra-fine particle, unsupported catalysts: In situ generation by 
rapid expansion of supercritical fiuid solutions: Quarterly 
technical progress report, January 1, 1991-March 31, 1991. 
Textron, Inc., Everett, MA (United States). Textron Defense Sys- 
tems. Sep 1991. 66p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-90PC90053. Order Number 
DE92015949. Source: OSTI; NTIS; GPO Dep. 

The program objective is to generate ultra-fine catalyst particles 
(20 to 400 A in size) and quantify their potential for improving coal 
dissolution in the solubilization stage of two-stage catalytic-catalytic 
liquefaction systems. In the first quarterly report for this program 
the concept behind our approach was detailed, the structure of the 
program was presented, key technical issues were identified, 
preliminary designs were outlined, and technical progress was dis- 
cussed. All progress made during the second quarter of this 
program related to experiment design of the proposed supercritical 
expansion technique for generating ultra-fine, iron compound, cata- 
lyst particles. This second quarterly report, therefore, presents 
descriptions of the final designs for most system components; di- 
agnostic approaches and designs for determining particles size and 
size distributions, and the composition of the pre-expansion super- 
critical solution; and the overall technique progress made during 
this reporting period. 6 refs., 15 figs., 1 tab. 


27324 (DOE/PC/90054-T2) Novel nanodispersed coal 
liquefaction catalysts: Molecular design via microemulsion- 
based synthesis: Technical progress report, January-March 
1991. Osseo-Asare, K.; Radovic, L.R. Pennsylvania State Univ., 

University Park, PA (United States). Dept. of Materials Science and 
Engineering. Apr 1991. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-90PC90054. Order Num- 
ber DE92015508. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to pursue the development of 
highly dispersed and inexpensive catalysts for improved coal solu- 
bilization and upgrading of coal liquids. A novel study of the 
synthesis of liquefaction catalysts of nanometer size will be carried 
out. It is based on the molecular design of reverse micelles 
(microemulsions). These surfactant-stabilized, metal bearing micro- 
drops offer unique opportunities for synthesizing very small 
particles by providing a cage-like effect that limits particle nucle- 
ation, growth and agglomeration. The emphasis will be on iron- 
and molybdenum-based catalysts, but the techniques to be devel- 
oped should also be generally applicable. The size of these very 
small and monodispersed particles will be accurately determined 
both separately and after in situ and ex situ coal impregnation. The 
as-prepared nanoparticles as well as the catalyst-impregnated coal 
or char matrix will be characterized using the following techniques: 
dynamic light scattering, x-ray diffraction, x-ray photoelectron spec- 
troscopy, scanning and/or transmission electron microscopy, and 
selective chemisorption. 


27325 (DOE/PC/90054-T4) Novel nanodispersed coal 
liquefaction catalysts: Molecular design via microemulsion- 
based synthesis: Technical progress report, July-September 
1991. Osseo-Asare, K.; Boakye, E.; Vaidyanathan, N.; Radovic, 
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L.R. Pennsylvania State Univ., University Park, PA (United States). 
Dept. of Materials Science and Engineering. Oct 1991. 25p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-90PC90054. Order Number DE92015510. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this project is to pursue the development of 
highly dispersed and inexpensive catalysts for improved coal solu- 
bilization and upgrading of coal liquids. A novel study of the 
synthesis of liquefaction catalysts of nanometer size will be carried 
out. It is based on the molecular design of reverse micelles 
(microemulsions). These surfactant-stabilized, metalbearing micro- 
drops offer unique opportunities for synthesizing very small 
particles by providing a cage-like effect that limits particle nucle- 
ation, growth and agglomeration. The emphasis will be on iron- 
and molybdenum-based catalysts, but the techniques to be devel- 
oped should also be generally applicable. The size of these very 
small and monodispersed particles will be accurately determined 
both separately and after in situ and ex situ coal impregnation. The 
as-prepared nanoparticles as well as the catalyst-impregnated coal 
or char matrix will be characterized using the following techniques: 
dynamic light scattering, x-ray diffraction, x-ray photoelectron spec- 
troscopy, scanning and/or transmission electron microscopy, and 
selective chemisorption. 


27326 (DOE/PC/90055-T4) Technology development for 
iron Fischer-Tropsch catalysts: Technical progress report No. 
1, September 26, 1990-December 26, 1990. UOP, Inc., Des 
Plaines, IL (United States). [1990]. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90PC90055. 
Order Number DE92018684. Source: OSTI; NTIS; GPO Dep. 

The objectives of this contract are to develop a technology for 
the production of active and stable iron Fischer-Tropsch catalysts 
for use in slurry-phase synthesis reactors and to develop a scale- 
up procedure for large-scale synthesis of such catalysts for 
process development and long-term testing in slurry bubble column 
reactors. With a feed containing H2:CO in the ratio of 0.5 to 1.0, 
the catalyst performance target in the slurry bubble column reactor 
is 88% CO + Hoconversion at a minimum space velocity of 2.4 NL/ 
tgFe. The methane + ethane selectivity is desired to be no more 
than 4% and the conversion loss per week is not to exceed 1%. 


27327 (DOE/PC/90056-T5) Technology development for 
iron Fischer-Tr catalysis: technical progress 
report for period ending March 31, 1991. Kentucky Univ., Lex- 
ington, KY (United States). Research Foundation. [1991]. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90056. Order Number 9E92017645. Source: 
OSTI; NTIS; GPO Dep. 

The present study shows that activation of a high surface area 
Fe203 catalyst in CO in a (CSTR), continuously stirred tank reactor 
using tetralin as solvent results in an activated that is three times 
of material that is activated in He or directly in the syngas. 


27328 (DOE/PC/90300—T6) Rapid pressure swing absorp- 
tion cleanup of post-shift reactor synthesis gas: Technical 
progress report, January 1, 1992—March 31, 1992. Sirkar, K.K. 
(New Jersey Inst. of Tech., Newark, NJ (United States)); Majum- 
dar, S.; Bhaumik, S. Stevens Inst. of Tech., Hoboken, NJ (United 
States). Dept. of Chemistry and Chemical Engineering; New Jersey 
Inst. of Tech., Newark, NJ (United States). 30 Apr 1992. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-90PC90300. Order Number DE92017968. Source: OST]; 
NTIS; GPO Dep 

This investigation is concerned with the separation of gas mix- 
tures using a novel concept of rapid pressure swing absorption 
(RAPSAB) of gas in a stationary absorbent liquid through gas-liquid 
interfaces immobilized in the pore mouths of hydrophobic microp- 
orous membranes. The process is implemented in a module 
well-packed with hydrophobic microporous hollow fiber mem- 
branes. The specific objectives are (1) to develop a theoretical 
model which will provide guidelines for selecting an efficient 
RAPSAB process cycle which includes desorption; (2) to demon- 
strate the concept experimentally with a simple gas mixture (e.g., 
Co2-N2) and a simple absorbent liquid such as water, and (3) to 
extend the concept to reactive absorbent liquids for the separation 
of CO, Coz from the post-shift reactor synthesis gas. A simplified 


theoretical description of the novel rapid pressure swing absorption 
process has been developed. 


27329 (DOE/PC/90302—-1) Equilibrium and volumetric data 
and model development of coal fluids: [Quarterly report], Jan- 
uary 1, 1992—March 31, 1992. Robinson, R.L. Jr.; Gasem, K.A.M.; 
Park, J. Oklahoma State Univ., Stillwater, OK (United States). 
School of Chemical Engineering. 28 Apr 1992. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90302. Order Number DE92015647. Source: OSTI; NTIS; 
GPO Dep. 

The long term goal of our efforts is to develop accurate predictive 
methods for description of equilibrium phase properties for a variety 
of types of mixtures and operating conditions. The specific objec- 
tives of the work specified herein include: (1) development of an 
experimental facility having the capability to provide data on equi- 
librium phase compositions (solubilities) and liquid densities, and 
doing so with greater accuracy and speed than our previous facility, 
(2) measurement of equilibrium phase properties for systematically- 
selected mixtures-specifically those containing important solute 
gases (such as hydrogen, carbon monoxide, methane, ethane, car- 
bony! sulfide, ammonia) in a series of heavy paraffinic, naphthenic 
and aromatic solvents (e.g., n-decane, n-eicosane, n-octacosane, 
n-hexatriacontane, cyclohexane, Decalin, perhydrophenanthrene, 
perhydropyrene, benzene, naphthalene, ones pyrene), ©) 
testing/development of correlation frameworks for representing the 
phase behavior of fluids of the type encountered in coal conversion 
processes, and (4) generalization of parameters in the correlation 
frameworks to enable accurate predictions for systems of the type 
studied, permitting predictions to be made for systems and condi- 
tions other than those for which experimental data are available. 


27330 (DOE/PC/90304—4) Selective solvent absorption in 
coal conversion: Quarterly report, July 1, 1991—-September 30, 
1991. Larsen, J.W.; Lapucha, A.; Lazarov, L.; Amui, J. Lehigh 
Univ., Bethlehem, PA (United States). Dept. of Chemistry. Apr 
1992. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90304. Order Number 
DE92015646. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are: (1) to determine the impor- 
tance of the presence of added hydrogen donor compounds within 
the coal in the first stage of direct liquefaction processes; and (2) 
to determine the composition of the solvent absorbed by and 
present within the coal in the first stage of direct coal liquefaction. 


27331 (DOE/PC/90307-6) Reactivity of young chars via en- 
ergetic distribution measurements: Quarterly technical 
progress report, 15 December 1991-15 March 1992. Calo, J.M.; 
Zhang, L.H.; Lu, W.; Lilly, W.D. Brown Univ., Providence, Ri 
(United States). Div. of Engineering. 10 Jun 1992. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90307. Order Number DE92018439. Source: OSTI; NTIS; 
GPO Dep. 

We have developed what we believe to be the very first a priori 
prediction technique for the gasification reactivity of coal char. With 
this method the gasification reactivity of a coal char as function of 
temperature can be predicted from a single temperature pro- 
grammed desorption (TPD) experiment following mild gasification 
at a single temperature (Calo et al., 1989; Hall and Calo, 1990a). 
This approach has been demonstrated for C02 gasification of coal 
chars where the gasification reactivity is controlled by the thermal 
desorption of oxygen surface complexes formed during gasification. 
This approach may be extended to other oxidant species, such as 
steam, and carbon-hydrogen complexes for hydrogen gasification 
as well. In the current report, we present a summary of the work 
that has been conducted to date in constructing a new TGA/TPD- 
MS experimental system which provides us with the capability of 
simultaneous monitoring of transient sample mass data, as well as 
gas phase composition during thermal desorption experiments. In 
addition, we present some steam reactivity data obtained with an- 
other TGA (Cahn 113 system) which has been modified for steam 
gasification experiments. 


27332 (DOE/PC/91026-T4) The dual role of oxygen func- 
tions in coal pretreatment and liquefaction: Crosslinking and 
cleavage reactions: First annual report, April 1, 1991—March 
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31, 1992. Serio, M.A.; Kroo, E.; Teng, H.; Charpenay, S.; Solomon, 
P.R. Advanced Fuel Research, Inc., East Hartford, CT (United 
States). [1992]. 40p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91026. Order Number 
DE92018882. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is elucidate and model the 
dual role of oxygen functions in thermal pretreatment and liquefac- 
tion of low rank coals through the application of analytical 
techniques and theoretical models. The project will be an inte- 
grated study of mode! polymers representative of coal structures, 
raw coals of primarily low rank, and selectivity modified coals in or- 
der to provide specific information relevant to the reactions of real 
coals. The investigations will include liquefaction experiments in mi- 
croautociave reactors along with extensive analysis of intermediate 
solid, liquid and gaseous products. Attempts wili be made to incor- 
porate the results of experiments on the different systems into a 
liquefaction model. 


27333 (DOE/PC/91040-T2) Advanced direct liquefaction 
concepts for PETC generic units: Quarterly technical progress 
report, ch 1992. Kentucky Univ., Lexington, KY 
(United States). su me for Applied Energy Research; Sandia Na- 
tional Labs., Albuquerque, NM (United States); Consolidation Coal 
Co., Pittsburgh, PA (United States); LDP Associates (United 
States). Apr 1992. 47p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91040. Order Number 
DE92018083. Source: OSTI; NTIS; GPO Dep. 

In the Advance Coal Liquefaction Concept Proposal (ACLCP) 
carbon monoxide (CO) and water have been proposed as the pri- 
mary reagents in the pretreatment process. The main objective of 
this project is to develop a methodology for pretreating coal under 
mild conditions based on a combination of existing processes 
which have shown great promise in liquefaction, extraction and py- 
rolysis studies. The aim of this pretreatment process is to partially 
depolymerise the coal, eliminate oxygen and diminish the propen- 
sity for retograde reactions during subsequent liquefaction. The 
desirable outcome of the CO pretreatment step should be: (1) en- 


hanced liquefaction activity and/or selectivity toward products of 
higher quality due to chemical modification of the coal structure; (2) 
cleaner downstream products; (3) overall improvement in operabil- 
ity and process economics. 


27334 (DOE/PC/91042-T1) Effects of low-temperature 
catalytic pretreatments on coal structure and reactivity in liq- 
uetaction: Technical progress report, January 1992—March 
1992. Song, C.; Saini, A.K.; Hatcher, P.G.; Schobert, H.H. Penn- 
sylvania State Univ., University Park, PA (United States). Dept. of 
Materials Science and Engineering. May 1992. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91042. Order Number DE92018479. Source: OSTI; NTIS; 
GPO Dep. 

Low-temperature catalytic pretreatment is a promising approach 
to the development of an improved liquefaction process. This work 
is a fundamental study on effects of pretreatments on coal struc- 
ture and reactivity in liquefaction. The main objectives of this 
project are to study the coal structural changes induced by 
low-temperature catalytic and thermal pretreatments by using spec- 
troscopic techniques; and to clarify the pretreatment-induced 
changes in reactivity or convertibility of coals in the subsequent liq- 
uefaction. This report describes the progress of our work during 
the second quarterly period. Significant progress has been made in 
the spectroscopic characterization of fresh and THF-extracted sam- 
ples of Wyodak subbituminous coals, catalytic and thermal 
low-temperature pretreatments in the absence and presence of 
hydrogen-donor and non-donor solvents, and the spectroscopic 
characterization of thermally and catalytically pretreated coals us- 
ing cross-polarization magic angle spinning (CPMAS) solid-state 
13¢ NMR, pyrolysis-GC-MS and FT-IR techniques. 


27335 (DOE/PC/91288-T3) High temperature electrochem- 
cal separation of H2S from coal gasification process streams: 
Quarterly progress report, January 1, 1992-March 31, 1992. 
Winnick, J. Georgia Inst. of Tech., Atlanta, GA (United States). 
School of Chemical Engineering. [1992]. 20p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91288. Order Number DE92017954. Source: OSTI; NTIS; 
GPO Dep. 

An advanced process for the separation of hydrogen sulfide from 
coal gasification product streams through an electrochemical mem- 
brane is being developed. H2S is removed from the syn-gas 
stream, split into hydrogen, which enriches the syn-gas, and sulfur, 
which can be condensed from an inert gas sweep stream. The pro- 
cess allows removal of H2S without cooling the gas stream and 
with negligible pressure loss through the separator. The process is 
economically attractive by the lack of adsorbents and the lack of a 
Claus process for sulfur recovery. Research conducted during the 
present quarter is highlighted, with an emphasis on progress to- 
wards the goal of an economically viable H2S removal technology 
for use in coal gasification facilities providing polished fuel for 
co-generation coal fired electrical power facilities and Molten Car- 
bonate Fuel Cell electrical power facilities. Polishing application of 
this technology to coal gasification synthesis gas has been demon- 
strated with H2S removals as high as 89.1% recorded. No 
successful runs with stainless steel housings have yet been 
achieved. However, since stoichiometric CO2 removal with stainless 
steel housings has been achieved, H2S removal is achievable. 


27336 (DOE/PC/91301-3) Ethanol synthesis and water gas 
shift over bitunctional sulfide catalysts: Technical progress re- 
port, March-May 1992. Klier, K.; Herman, R.G.; Richards-Babb, 
M. Lehigh Univ., Bethlehem, PA (United States). Jun 1992. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91301. Order Number DE92017647. Source: 
OSTI; NTIS; GPO Dep. 

During this quarter, the high pressure (up to 100 atm), high tem- 
perature (up to 350°C) catalyst testing system was rebuilt with 
clean tubing, etc. A new preparation of MoS. catalyst was carried 
out, and this catalyst will be doped with alkali and tested during the 
next quarter of research. 


27337 (DOE/PC/91334—T35) Gasifier feed - Tallor-made 
from Illinois coals: Technical report, December 1, 1991— 

29, 1992. Ehrlinger, H.P. Ill (Illinois State Geological 
Survey, Champaign, IL (United States)); Lytle, J.; Frost, R.R.; 
Lizzio, A.; Kohlenberger, L.; Brewer, K. Illinois State Geological 
Survey, Champaign, IL (United States). [1992]. 15p. Sponsored by 
USDOE, Washington, DC (United States); Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States). DOE Con- 
tract FG22-91PC91334. Order Number DE92018396. Source: 
OSTI; NTIS; GPO Dep. 

The main purpose of this project is to produce a feedstock from 
preparation plant fines from an illinois coal that is ideal for a slurry 
fed, slagging, entrained-flow coal gasifier. The high sulfur content 
and high Btu value of Illinois coals are particularly advantageous in 
such a gasifier; preliminary calculations indicate that the increased 
cost of removing sulfur from the gas from a high sulfur coal is 
more than offset by the increased revenue from the sale of the ele- 
mental sulfur; additionally the high Btu Illinois coal concentrates 
more energy into the slurry of a given coal to water ratio. The Btu 
is higher not only because of the higher Btu value of the coal but 
also because Illinois coal requires less water to produce a 
pumpable slurry than western coal, i.e., as little as 30-35% water 
may be used for Illinois coal as compared to approximately 45% 
for most western coals. 


27338 (DOE/PC/91334—T39) Protocols for the selective 
cleavage of carbon-sulfur bonds in coal: Technical report, De- 
cember 1, 1991-February 29, 1992. Bausch, M. Southern Illinois 
Univ., Carbondale, IL (United States). [1992]. 23p. Sponsored by 
USDOE, Washington, DC (United States); Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States). DOE Con- 
tract FG22-91PC91334. Order Number DE92018389. Source: 
OSTI; NTIS; GPO Dep. 

Planned in this project “Protocols for the Selective Cleavage of 
Carbon-Sulfur Bonds in Coal” are reactions in which organic free 
radicals and/or organic anions are allowed to react with physically 
cleaned Illinois coal and sulfur-containing coal model compounds. 
This quarterly report contains the results of photooxidation of coal 
model compounds, namely, benzyl phenyl sulfide, phenylsulfide, 
dibenzothiophene, benzothiophene and thiophene, in the presence 
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of 9,10-dicyanoanthracene or anthracene. Quantitative product 
analysis for the matrix of reactions whereby the coal model com- 
pounds are subjected to various solvents and temperature changes 
is presented in this quarterly report. Further quantitative analyses 
of the products are being undertaken. 


27339 (DOE/PC/91334—T41) Analysis of organic sulfur and 
nitrogen in coal via tandem degradation methods: Technical 
report, 1 December 1991-29 February 1992. Kruge, M.A.; 
Palmer, S.R.; Baudet, N. Southern lilinois Univ., Carbondale, IL 
(United States). Dept. of Geology. [1992]. 24p. Sponsored by US- 
DOE, Washington, DC (United States); Illinois Dept. of Energy and 
Natural Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE92018387. Source: OSTI; 
NTIS; GPO Dep. 

With the recent increase in concern for environmental issues and 
the implication of sulfur and nitrogen in coal combustion products 
as prime causes of acid rain, it has become clear that there is an 
urgent need for alternative methods for determining the nature of 
organic sulfur and nitrogen compounds in coal. The present study 
couples mild oxidative and reductive procedures to enhance the 
depolymerization of coal and its constituent macerals and the 
quantities of products amenable to analysis. The study also seeks 
to apply the degradative techniques to coal asphaltenes, since they 
are believed to be polymeric structures similar to the whole coal, 
but smaller and more readily analyzed. 


27340 (DOE/PC/91334—T51) Microbial strain 

for organosultur removal from coal: [ technical 
report, December 1, 1991 29, 1992. Kilbane, J.J. Il. In- 
stitute of Gas Technology, Chicago, IL (United States). [1992]. 10p. 
Sponsored by USDOE, Washington, DC (United States); Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). DOE Contract FG22-91PC91334. Order Number 
DE92018290. Source: OSTI; NTIS; GPO Dep. 

IGT has developed a microbial culture of Rhodococcus 
thodochrous, designated as IGTSS8, that is capable of os 
cleaving carbon-sulfur bonds in a range of 
Senne Sear te eae ah conned cance emir Gearon 
and petroleum without sacrificing the calorific value of the fuel. Al- 
though IGTS8 possesses the ability to specifically remove organic 
sulfur from coal, a major research need is to develop improved 
strains of microorganisms that possess higher levels of desulfuriza- 
tion activity and therefore will permit more favorable 
biodesulfurization process conditions: faster rates, more complete 
removal, and smaller reactor size. Strain improvement is the single 
most important aspect to the development of a practical coal desul- 
furization process and accordingly is the focus of research in this 
project. During the current quarter improved cloning vectors have 
been constructed and genomic libraries have been constructed and 
screened both in Escherichia coli and in Rhodococcus 
rhodochrous. Desulfurization genes have not yet been identified; 
however, the construction of additional genomic libraries and the 
implementation of new strategies for the detection of desulfuriza- 
tion genes are currently in progress. 


27341 (DOE/PC/91334—-T52) Thermal treatment for chlorine 
removal from coal: [Quarterly] technical report, December 1, 
1991-—February 29, 1992. Muchmore, C.B.; Hesketh, H.E.; Chen, 
Han Lin. Southern Illinois Univ., Carbondale, IL (United States). 
[1992]. 20p. Sponsored by USDOE, Washington, DC (United 
States); Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE92018291. Source: OSTI; NTIS; GPO Dep. 

It is the goal of this research to provide the technical basis for 
development of a process to remove chlorine from coal prior to 
combustion, based on a thermal treatment process. Under the re- 
action conditions employed, the behavior of other trace elements of 
concern will also be evaluated. The recovery of the chlorine re- 
moved from the coal as a marketable by-product, calcium chloride 
suitable for use as a road deicer, is also being investigated using a 
novel absorption/crystallization device. We have previously 
on equipment modifications required to attain the necessary data. 
A tube furnace system employs a flow of nitrogen across the coal 
sample to carry the HCi released to an absorber, where a chloride 
specific electrode measures the concentration of the chloride in 


solution. The data is analyzed by a least squares technique to pro- 
vide values of the three kinetic constants in a modified first order 
rate equation used to model the system. During the past quarter, 
several runs were performed, and kinetic constants determined. Af- 
ter 20 minutes at 385°C, 90% of the chlorine was removed from 
IBC-109 —200 mesh coal. The data are encouraging, in terms of 
being able to provide a basis for design of a precombustion chio- 
rine removal process based on thermal treatment. 


27342 (DOE/PC/91334—-T53) Continuous bench-scale tests 
to assess METHOXYCOAL process performance: [Quarterly] 
technical report, December 1, 1991-February 29, 1992. Knight, 
R.A.; Carty, R.H. Institute of Gas Technology, Chicago, IL (United 
States). [1992]. 24p. Sponsored by USDOE, Washington, DC 
(United States); Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE92018292. Source: OSTI; NTIS; GPO Dep. 

Laboratory-scale research conducted at Southern Illinois Univer- 
sity of Carbondale (SIUC) has shown that coal pyrolysis in the 
presence of CH, and small quantities of O2 (the METHOXYCOAL 
process) can produce high yields of liquids and valuable chemicals 
compared to conventional pyrolysis. The addition of MgO, coal ash, 
and clays have been shown to further enhance coal conversion. 
The goal of this two-year project is to build upon that laboratory re- 
search by conducting continuous benchscale tests at IGT. Tests 
are being conducted with IBC-101 coal under CH,/O. blends with 
and without added coal ash, MgO, and/or clays, at temperatures 
and pressures up to 1000°F and 200 psig. These tests will provide 
data to select preferred operating conditions for production of tar- 
geted chemicals (phenol, cresols, naphthalene, C,-naphthalenes) 
from high-sulfur Illinois coals. 


27343 (DOE/PC/91334-T54) Coalderived promoters for the 
liquetaction of lilinols coal: [Quarterly] technical report, De- 
cember 1, 1991-February 29, 1992. Carty, R.H.; Knight, R.A. 
Institute of Gas Technology, Chicago, IL (United States). [1992]. 
19p. Sponsored by USDOE, Washington, DC (United States); Itli- 
nois Dept. of Energy and Natural Resources, , IL (United 
States). DOE Contract FG22-91PC91334. Order Number 
DE92018293. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to investigate the use of liquids 
derived from coal either by mild gasification or supercritical extrac- 
tion (SCE) to promote direct liquefaction of Illinois coal. Some 
organic sulfur-, , and oxygen-containing compounds have 
been found to enhance ‘liquetaction reactions. The use of Illinois 
coal to produce liquid fractions rich in these types of compounds 
could increase the rates of liquefaction reactions, thus improving 
the process economics. An integrated process combining direct liq- 
uefaction with mild gasification or SCE of coal is being developed 
by IGT. 


27344 (DOE/PC/91334—-T56) Mild pyrolysis of selectively 
oxidized coals: [Quarterly] technical December 1, 
1991—February 29, 1992. Hippo, E.J.; Palmer, S.R. Southern Ilii- 
nois Univ., Carbondale, IL (United States). Dept. of Mechanical 
Engineering and Energy Processes. [1992]. 23p. Sponsored by 
USDOE, Washington, DC (United States); Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States). DOE Con- 
tract FG22-91PC91334. Order Number DE92018295. Source: 
OSTI; NTIS; GPO Dep. 

The primary objective of this study is to investigate the removal 
organic sulfur from selectively oxidized Illinois coals using mild 
thermal/chemical processes. Work completed this quarter primarily 
concerned establishing the level of selective oxidation required for 
successful desulfurization in subsequent treatments. Many desulfu- 
rization reactions were performed on pretreated as well as 
unoxidized coal. The results obtained support the following new 
conclusions: (1) The extent of selective oxidation in the pretreat- 
ment step does not effect the level of desulfurization obtained by 
pyrolysis alone. However this factor was in the desulfur- 
ization obtained with supercritical methanol (SCM)/base. (2) Up to 
84% of the sulfur in the IBC 106 coal and 86% of the sulfur in the 
IBC 106 coal has been removed by combining selective oxidation 
and SCMbase reactions. (3) Most desulfurizations at 250°C did 
not produce significant levels of desulfurization. However as the 
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temperature was increased levels of desulfurization increased con- 
siderably. (4) Although aqueous base was successful in removing 
sulfur from both pretreated and untreated samples, the most pro- 
nounced desulfurizations were obtained for the untreated samples. 
This is explained primarily by the dissolution of pyrite in the un- 
treated samples. (5) The best desulfurizations involved SCM and 
base. Possible synergistic interactions between the methanol and 
the base are suspected. (6) Overall, selective oxidation pretreat- 
ment always led to a lower sulfur product. The severity of 
desulfurization is reduced by selective oxidation pretreatment. 


27345 (DOE/PC/91334—-T58) Development of novel copper- 
based sorbents for hot-gas cleanup: ([Quarterly] technical 
report, December 1, 1991—February 29, 1992. Abbasian, J. (Insti- 
tute of Gas Technology, Chicago, IL (United States)); Hill, A.H.; 
Wangerow, J.R.; Flytzani-Stephanopoulos, M.; Bo, L.; Patel, C. In- 
stitute of Gas Technology, Chicago, IL (United States). [1992]. 22p. 
Sponsored by USDOE, Washington, DC (United States); Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). DOE Contract FG22-91PC91334. Order Number 
DE92018298. Source: OSTI; NTIS; GPO Dep. 

The objective of this investigation is to evaluate several novel 
copper-based binary oxides for their suitability as regenerable sor- 
bents for hot gas cleanup application in the temperature range of 
650° to 850°C. To achieve this objective, several novel copper- 
based binary oxide sorbents will be prepared. Experimental tests 
will be conducted at ambient pressure to determine the stability, 
sulfidation capacity, regenerability, and sulfidation kinetics of the 
novel sorbents. Tests will also be conducted at high pressure for 
the determination of the sulfidation reactivity, regenerability, and 
durability of the sorbents. The attrition characteristics of the sor- 
bents will also be determined. 


27346 (DOE/PC/91334—T62) Lignin-essisted coal depoly- 
merization: Technical report, December 1, 1991—February 29, 
1992. Lalvani, S.B. Southern Illinois Univ., Carbondale, IL (United 
States). Dept. of Mechanical Engineering and Energy Processes. 
[1992]. 13p. Sponsored by USDOE, Washington, DC (United 
States); Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE92018351. Source: OSTI; NTIS; GPO Dep. 

Previous research has shown that addition of lignin and lignin- 
derived liquids to coal stirred in tetralin under mild reaction 
conditions (375°C and 300-500 psig) results in a marked enhance- 
ment in the rate of coal depolymerization. In this quarterly report, 
overall mass balances on experiments conducted with tetralin, 
coal, lignin and coal-lignin mixture are reported. Overall mass re- 
coveries of 95-99% of the total mass charged to the reactor were 
obtained. A number of experiments were conducted on coal, lignin 
and coal-lignin depolymerization. A careful statistical analysis of the 
data shows that coal depolymerization is enhanced by 10.4%, due 
to the lignin addition. The liquids obtained are being examined for 
their elemental composition, and molecular weight determination by 
size exclusion chromatography. The stability of the liquid products 
is being examined in various environments. The gaseous product 
analyses show that the major gases produced during the course of 
depolymerization are CO, CH4, and CO2. When coal and lignin are 
reacted together, the amount of CO and CH,produced respectively 
12% and 38% greater than the corresponding amount of gases 
calculated, based on the weighted average of values obtained for 
coal and lignin alone. The data obtained show that lignin addition 
to coal is synergistic in that not only is the extent of coal depoly- 
merization increased, but the gas produced contains higher 
concentrations of more desirable gaseous products. 


27347 (DOE/PC/91334—T63) Integrated production/use of 
ultra low-esh coal, premium liquids and clean char: [Quar- 
terly] report, December 1, 1991—February 29, 1992. Kruse, C.W. 
(Illinois State Geological Survey, Champaign, IL (United States)). 
Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1992]. 21p. Sponsored by USDOE, Washington, 
DC (United States); Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE92018352. Source: OSTI; NTIS; GPO Dep. 

The first step in the integrated, mufti-product approach for utiliz- 
ing Illinois coal is the production of ultra low-ash coal. Subsequent 
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steps convert low-ash coal to high-value, coal-derived, products. 
The ultra low-ash coal is produced by solubilizing coal in a phenolic 
solvent under ChemCoal™ process conditions, separating the coal 
solution from insoluble ash, and then precipitating the clean coal by 
dilution of the solvent with methanol. Two major products, liquids 
and low-ash char, are then produced by mild gasification of the low- 
ash coal. The low ash-char is further upgraded to activated char, 
and/or an oxidized activated char which has catalytic properties. 
Characterization of products at each stage is part of this project. 


27348 (DOE/PC/91334—T66) Investigation of a technique 
for sulfur reduction of mild gasification char: [Quarterly] 
report, December 1, 1991-February 29, 1992. Knight, R.A. (insti- 
tute of Gas Technology, Chicago, IL (United States)). Illinois Dept. 
of Energy and Natural Resources, Springfield, IL (United States). 
[1992]. 19p. Sponsored by USDOE, Washington, DC (United 
States); Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE92018355. Source: OSTI; NTIS; GPO Dep. 

The object of this program is to investigate the desulfurization of 
mild gasification char using H2CH, mixtures in a laboratory-scale 
experimental study. Mild gasification is a coal conversion technique 
which produces solid, liquid, and gaseous co-products. Char is the 
major co-product, about 60% of the dry coal yield. Form coke for 
steelmaking and foundries presents the best potential high-value 
markets for chars from eastern bituminous coals. Conventional 
metallurgical cokes generally contain about 1 wt% or less sulfur. 
Mild gasification char from high-sulfur Illinois coals must be up- 
graded to meet these criteria. One method to accomplish this is 
desulfurization with reducing gases derived from the mild gasifica- 
tion co-product gases. Because form coke has a market value up 
to $200/ton, it can accommodate desulfurization costs and still be 
economically attractive. The desulfurization can be performed ei- 
ther on the granular char or on formed-briquettes. 


27349 (DOE/PC/91336-T1) Low tem 
with solid sorbents in a Circulating Fluidized Bed 
Quarterly report, March 1992. Lee, S.K.; Keener, T.C. Delaware 
Univ., Newark, DE (United States). Center for Catalytic Science 
and Technology. 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91336. Order Number 
DE92015527. Source: OSTI; NTIS; GPO Dep. 

The construction of a bench-scale Circulating Fluidized Bed Ab- 
sorber (CFBA) unit has been completed, and system calibrations 
have already been performed. In addition, as a novel method in- 
jecting water into CFBA, a toroidal-shaped nozzle was designed 
and installed in a bed reactor to increase the wetting efficiency of 
solid sorbents. The experimental set up for low temperature SO, 
removal consists of a bed reactor of 3 inches in diameter and 10 
feet in length, two high efficiency cyclones for gas/solid separation, 
sorbent injection and recycling system, water injection system, gas 
heating system, and gas flow, concentration, temperature and pres- 
sure monitoring system. The toroidal shaped nozzle located at the 
base of the bed has 12 holes placed symmetrically around the ring 
at an angle of 50° with the horizontal, and is made of copper tube. 


SO, removal 
Absorber: 


27350 (ECN-I-92-026) The use of polymer membranes for 
the separation of gases in coal gasification systems. Frikkee, 
E.; Van Veen, H.M. Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands). Jun 1992. 54p. (in Dutch). Order 
Number DE92542195. Source: OSTI; NTIS (US Sales Only); Also 
available from the Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

The results of a study on the option to use polymer membranes 
to separate CO2 and/or He from a flue gas mixture at a maximum 
temperature of 200°C are discussed. Available and applicable 
polymers are listed. The criteria used are thermal stability to circa 
200°C, COz and Hoe selectivity compared to other important com- 
ponents in the gas mixture, and chemical stability with regard to 
uptake of COz2 or H20. In chapter two of this report information is 
given on the relation between microstructure and permeation prop- 
erties of thin, packed polymer films. In chapter three the design of 
the membranes and the configuration of the modules are 
discussed. Also attention is paid to the optimization of the gas sep- 
aration process. The thermal and chemical stability of polymer 
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membranes are dealt with in chapter four. In chapter five a sum- 
maryis given, as well as the most important conclusions. The ideal 
microstructure can be realized by means of glassy polymers. The 


capillary (hollow fibres) module is economically preferable. 18 figs., 
6 tabs., 39 refs. 


27351 (ETDE-mf-92557882) Component development at 
Bottrop coal oll plant. Final report. Kohleoel-Aniage Bottrop 
GmbH (Germany); Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). Nov 1991 35p. (in German). Order 
Number DE92557882. Source: OSTI; NTIS (US Sales Only). 

With the experience gained in the first year of operation, a com- 
ponent development programme was carried out with the following 
fields of emphasis: 1. Dimensioning and optimisation of the hot 
separator; 2. optimisation of gaseous-phase hydrogenation; 3. opti- 
misation of sump phase hydrogenation. (orig/EF). 


27352 (KTWE-B-106) LIEKKI and JALO Combustion and 
fuel conversion: Evaluation of research programmes 1988- 
1990. Grace, T.M. (T.M. Grace Company, Inc, Appleton, WI 
(USA)); Renz, U.; Sarofim, A.F. Ministry of Trade and Industry, 


Helsinki (Finland). Energy Dept. 1992. 38p. Order Number 
DE92540921. Source: OSTI; NTIS. 


Finland's energy research programmes. 

LIEKKI and JALO are well conceived and structured programmes 
designed to strengthen Finland’s special needs in combustion and 
gasification to utilize a diversity of fuels, increase the ratio of elec- 
trical to heat output, and to support the export market. Started in 
1988, these two programmes provide models of how universities, 
Technical research centre's laboratories (VTTs), and industry can 
collaborate successfully in order to achieve national goals. The 
research is focused on long term goals in certain targeted niche ar- 
eas. This is an effective way to use limited resources. The niche 
areas were chosen in a rational manner and appear to be appro- 
priate for Finland. The LIEKKI and JALO programmes have helped 
pull together research efforts that were previously more frag- 
mented. For example, the combustion modelling area still appears 
fragmented. Individual project objectives should be tied to pro- 
gramme goals at a very early stage to provide sharper focusing to 
the research. Both the LIEKKI and JALO programmes appear to be 
strongly endorsed by industry. Industrial members of the Executive 
Committees were very supportive of these programmes. There are 
good mechanisms for technology transfer in place, and the 
programmes provide opportunities to establish good interfaces be- 
tween industrial people and the individual researchers. The interest 
of industry is shown by the large number of applied projects that 
are supported by industry. This demonstrates the relevancy of the 
programmes. There is a strong interaction between the JALO pro- 
gramme and industry in black liquor gasification. 


27353 (LBL-31822) Isotopic tracer studies of Fischer- 
Tropsch Synthesis over Ru/TIO, catalysts. Krishna, K.R, 
Lawrence Berkeley Lab., CA (United States). Jan 1992. 209p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Order Number DE92017085. Source; 
OSTI; NTIS; GPO Dep. 

Fischer-Tropsch synthesis is a process in which CO and Hp re- 
act to give predominantly liquid hydrocarbons. The reaction can be 
considered a special type of polymerization in which the monomer 
is produced in situ, and chain growth occurs by a sequence of in- 
dependently repeated additions of the monomer to the growing 
chain. A investigation has been conducted to study the CO hydro- 
genation reaction in order to better understand catalyst deactivation 
and the elementary surface processes involved in chain growth. 
Isotopic tracers are used in conjunction with transient-response 
techniques in this study of Fischer-Tropsch synthesis over Ru/TiO2 
catalysts. Experiments are conducted at a total pressure of 1 at- 
mosphere, reaction temperatures of 453-498 K and D2/CO (or H2/ 
CO) ratios of 2-5. Synthesis products are analyzed by gas 
chromatography or isotope-ratio gas chromatography-mass spec- 
trometry. Rate constants for chain initiation, propagation and 
termination are evaluated under steady-state reaction conditions by 
using transients in isotopic . The activation energy for 
chain termination is much higher than that for propagation, ac- 
counting for the observed decrease in the chain growth parameter 
are also estimated. Coverages by reaction intermediates are also 


estimated. When small amounts of '*C-labelled ethylene are added 
to ‘SCO/H2 synthesis gas, ethylene acts as the sole chain initiator. 
Ethylene-derived carbon also accounts for 45% of the C; monomer 
pool. 102 refs., 29 figs., 11 tabs. 


27354 Chemical comminution and deas of low-rank 
coals. Quigley, D.R. To Dept. of Energy. 26 Sep 1989. USA Patent 

patent application 7-412,716. 16p. Sponsored by USDOE, Wash- 
on DC (United States). DOE Contract AC07-761D01570. Order 
Number DE92017181. Source: OSTI; NTIS; GPO Dep. 

A method is described of chemically comminuting a low-rank 
coal while at the same time increasing the heating value of the 
coal. A strong alkali solution is added to a low-rank coal to solubi- 
lize the carbonaceous portion of the coal, leaving behind the 
noncarbonaceous mineral matter portion. The solubilized coal is 
precipitated from solution by a multivalent cation, preferably cal- 
cium. 4 figs., 3 tabs. 


coal gasification and desulfurization. Bis- 
sett, L.A.; Strickland, L.D. To Dept. of Energy. 3 Aug 1990. USA 
Patent patent application 7-562,298. 18p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92017153. 
Source: OSTI; NTIS; GPO Dep. 

The present invention is directed to a system which effectively 
integrates a , fixed-bed coal ition arrangement with 
hot fuel gas desulfurization of a first stream of fuel gas from a 
lower stage of the two-stage gasifier and the removal of sulfur from 
the sulfur sorbent regeneration gas utilized in the fuel-gas desulfur- 
ization process by burning a second stream of fuel gas from the 
upper stage of the gasifier in a combustion device in the presence 
of calcium-containing material. The second stream of fuel gas is 
taken from above the fixed bed in the coal gasifier and is laden 
with ammonia, tar and sulfur values. This second stream of fuel 
gas is burned in the presence of excess air to provide heat energy 
sufficient to effect a calcium-sulfur compound forming reaction be- 
tween the calcium-containing material and sulfur values carried by 
the regeneration gas and the second stream of fuel gas. Any am- 
monia values present in the fuel gas are decomposed during the 
combustion of the fuel gas in the combustion chamber. The sub- 
stantially sulfur-free products of combustion may then be combined 
with the desulfurized fuel gas for providing a combustible fluid uti- 
lized for driving a prime mover. 1 fig. 


27356 (WRI-92-R011) Sampling and analyses report for 
December 1991 semiannual sampling at the RM1 
UCG site, Hanna, Wyoming: [Quarterly report, January-March 
1992]. Lindblom, S.R. Western Research inst., Laramie, WY 
(United States). Jan 1992. 121p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG21-88MC25038. Order 
Number DE92017550. Source: OSTI; NTIS; GPO Dep. 

The Rocky Mountain 1 (RM1) underground coal gasification 
(UCG) test was conducted from November 16, 1987, through 
February 26, 1988 at a site approximately one mile south of 
Hanna, Wyoming. The test consisted of a dual-module operation to 
evaluate the controlled retracting injection point (CRIP) technology, 
the elongated linked well (ELW) technology, and the interaction of 
closely spaced modules operating simultaneously. The test caused 
two cavities to form in the Hanna No. 1 coal seam and associated 
overburden. The Hanna No. 1 coal seam was approximately 30 ft 
thick and lay at depths between 350 and 365 ft below the surface 
in the test area. The coal seam was overlain by sandstones, silt- 
stones, and claystones deposited by various fluvial environments. 
The groundwater monitoring was designed to satisfy the require- 
ments of the Wyoming Department of Environmental Quality 
(WDEQ) in addition to providing research data toward the develop- 
ment of UCG technology that minimizes environmental impacts. 
Further background material and the sampling and analytical pro- 
cedures associated with the sampling task are described in the 
Rocky Mountain 1 Postburn Groundwater Monitoring Quality Assur- 
ance Plan (Mason and Johnson 1988). 
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Refer also to citation(s) 27169, 27170, 27171, 27172, 27173, 
27174, 27175, 27179, 27190, 27196, 27226, 27227, 27300, 27331, 
27339, 27403, 27443, 27507, 27508, 27512, 27515 

27357 (DOE/ER/13537—7) Hydrogen containing functional 
groups and coal structure. Pennsylvania State Univ., University 
Park, PA (United States). [1992]. 33p. by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER13537. 
Order Number DE92017299. Source: OSTI; NTIS; GPO Dep. 

The purpose of this research is to determine the role of 
hydrogen- containing functional groups in coal. The work consists 
of two interrelated parts: (1) the quantitative determination of the 
aliphatic and aromatic CH content by Fourier transform infrared 
(FTIR) spectroscopic measurements and (2) the application of a 
newly developed thermodynamic model that describes the role of 
hydrogen bonding interactions. This research is aimed at providing 
fundamental knowledge of coal structure both at the level of local 
composition and at the larger scale of the effect of the balance of 
intermolecular forces on solution and swelling behavior. in the last 
three years previous methods of relating swelling measurements 
have been modified to account for hydrogen bonding and the treat- 
ment has been extended to include equation of state or free 
volume effects. The spectroscopic studies have now culminated in 
the determination of absorption coefficients for the aliphatic and 
aromatic CH stretching modes for modes for bituminous coals and 
it has been demonstrated that these vary with the origin of the coal 
(geological history). The research described in this proposal seeks 
to extend this work in various ways, involving both experimental 
and theoretical studies. 


27358 (DOE/MC/24156-T2) Development of core analysis 
procedures using x-ray computerized tomography: Quarterly 
report, September 1, 1988—-November 30, 1988. Sharer, J.C. 
Terra Tek, Inc., Salt Lake City, UT (United States). 30 Dec 1988. 
46p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-87MC24156. Order Number DE92017790. Source: 
OSTI; NTIS; GPO Dep. 

In a letter from John C. Lorenz of Sandia National Laboratories 
dated November 8, 1988, analyses of interest included. With the 
core received, measurements are not possible. Core must be 
loaded into a passive vessel to flow various fluids for permeability 
measurements. Because the core was slabbed and plugged, this 
was not possible. Microfractures or porosity distribution can also be 
seen by flowing two fluids with contrasting attenuation coefficients 
and using a subtractive imaging technique. This again could not be 
done because core could not be inserted into a flow vessel. Simi- 
larly, fracture interconnections could not be measured. Each 
cross-sectional computerized tomography image is made up of a 
256 x 256 array of data. This data array is composed of CT num- 
bers which are collected from the scanner. These CT numbers are 
defined as normalized attenuation coefficients for the material 
being scanned. At the energy level used for this data, the CT num- 
bers are approximately proportional to the density of the sample 
material. Subsequently, colors are, assigned arbitrarily to the CT 
numbers to highlight contrasts in density in the core. Red is as- 
signed to higher-density regions and blue to lower density regions. 
Variations from red to blue are shown in the color bars to the left of 
the images. 


27359 (DOE/MC/27420-92/C0038) Plasma-induced conver- 
sion of surface-edsorbed hydrocarbons. Sackinger, W.M. Alaska 
Univ., Fairbanks, AK (United States). Geophysical Inst. [1992]. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG21-90MC27420. (CONF-920584-23: US Department 
of Energy contractor review meeting on natural gas research and 
development, Morgantown, WV (United States), 5-6 May 1992). 
Order Number DE92016719. Source: OSTI; NTIS; GPO Dep. 
Experimental results are reported for an electrical device for 
direct conversion of methane into higher hydrocarbons. A mi- 
crochanne! plate is excited with electrons from a photoemissive 
source, and electron impact ionization of methane on the inner sur- 
faces of the microchannels creates an ion feedback process. The 
resulting low-density plasma creates higher hydrocarbons when 
charged particles impact the surfaces at grazing incidence. The 
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production Of C2 to Cg-containing gases was noted, with a selec- 
tivity for C2 of 39% in one case. The proportions of converted 
products and the conversion rates depend upon the electrical volt- 
age, the microchannel geometry, and the operating pressure. 
Conversion rates increase with operating pressure. 


27360 (DOE/PC/79905-T13) Fundamental research on sur- 
face science of coal in support of physical beneficiation of 
coal: Quarterly technical progress report No. 4, July 1- 

ber 30, 1988. Good, R.J. State Univ. of New York, Buffalo, 
NY (United States). Dept. of Chemical Engineering. [1988]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-87PC79905. Order Number DE92016656. Source: 
OSTI; NTIS; GPO Dep. 

The experimental systems required for our research have been 
acquired. Contact angle measurements on unoxidized Upper 
Freeport coal and fresh Illinois No. 6 coal show small differences in 
the contact angles of water under decane. Adsorption measure- 
ments on Upper Freeport coal with cyclohexanol in decane reveal 
adsorption behavior similar to that of octanol. This indicates that 
the adsorption is taking place on the pore surface of the coal and 
that the pores are probably greater than 2 nm diameter. 


27361 (DOE/PC/79905-T14) A surface 

tigation of four coals: Upper 

Zealand Stockton; and Panther Valley: Quarterly 

progress report No. 11, April 1—June 30, 1990. Good, R.J.; Ca- 
denhead, D.A.; Asgharian, B. State Univ. of New York, Buffalo, NY 
(United States). [1990]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-87PC79905. Order Num- 
ber DE92016657. Source: OSTI; NTIS; GPO Dep. 

This project had as its primary objective the establishment of the 
specific surface areas (SSAs) and the qualitative definition of any 
existing pore structure of four coal samples supplied by Dr. Robert 
Good of the Chemical Engineering Department of the State Univer- 
sity of New York at Buffalo. The samples included three bituminous 
coals (Upper Freeport, Illinois No. 6 and New Zealand Stockton) 
and one Anthracite (Panther Valley Mine). 


27362 (DOE/PC/79905-T15) The use of starch to enhance 
sulfur and ash removal from coal by selective oll agglomere- 
tion: Quarterly technical progress report No. 12, July 
1—September 30, 1990. Good, R.J.; Badgujar, M.N. State Univ. of 
New York, Buffalo, NY (United States). Dept. of Chemical Engi- 
neering. [1990]. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-87PC79905. Order Number 
DE92016658. Source: OSTI; NTIS; GPO Dep. 

We have found that the use of starch or gelatin, as an additive in 
the Otisca T-Process of selective oil agglomeration of coal, leads 
to a considerable improvement in the reduction of pyritic sulfur and 
of ash-forming minerals. A patent application has been filed; (Good 
& Badgugar). Improvement in rejection of pyritic sulfur by up to 
55% has been found, and improvement in ash rejection by up to 
28%. Carbon recovery of 97.5 to 99.1% was obtained when the 
starch concentration was in the range, 30 to 200 ppM in the water. 
Three different bituminous coals were used: Upper Freeport, Ken- 
tucky No. 9, and llilinois No. 6. 


27363 (DOE/PC/79997-T5) Establishment and maintenance 
of a coal sample bank and data base: [Quarterly] project 
status report, October 9, 1988—January 8, 1989. Davis, A. Penn- 
sylvania State Univ., University Park, PA (United States). 1 Feb 
1989. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC79997. Order Number 
DE92015516. Source: OSTI; NTIS; GPO Dep. 

Data from both instruments indicate that atmospheric oxygen is 
leaking into the primary and secondary containers. The methods 
and containers tested cannot maintain an inert atmosphere over 
the long term. The actual percentage of oxygen in the containers is 
thought to be influenced by several factors: (1) Flushing with argon 
by any method only displaces part (50 to 80%) of the atmospheric 
air present in the container after it is filled with coal. Because the 
atmosphere may not be homogeneous, and because leakage may 
be a factor before diffusion makes it homogeneous, this fraction is 
difficult to determine by sampling and analysis. (2) The amount of 
air displaced depends upon the argon introduction method used 





and its duration. Methods which allow time for diffusion of air to an 
exit before argon introduction ends appear to be most effective. (3) 
After sealing the containers, oxygen in the container is consumed 
by the coal; the amount and rate of consumption are thought to be 
a function of coal rank. (4) Leakage of air into the container may 
replace some or all of the oxygen consumed by the coal. (5) Full 
containers generally exhibit lower head space oxygen contents. (6) 
The lid seals of the five-gallon screw-top containers are unreliable. 
(7) The rate of leakage and the rate of oxygen consumption are 


likely to show disparate responses caused by seasonal tempera- 
ture variation. 


27364 (DOE/PC/79997-T6) Establishment and maintenance 
of a coal sample bank and data base: Project status report, 

9, 1989—Aprii 8, 1989. Pennsylvania State Univ., Univer- 
sity Park, PA (United States). 19 Apr 1989. 59p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC79997. Order Number DE92015517. Source: OSTI; NTIS; 
GPO Dep. 

During the current reporting period a total of 139 samples (46 
DOE Sample Bank samples and 93 other Penn State samples) of 
various sizes were distributed. Sixty-three of the samples were dis- 
tributed to DOE or its contractors; 76 were distributed to other 
agencies. A total of 88 data printouts were distributed. In addition, 
seven special data requests were fulfilled by either search/sort and 
printout or creation of a data disk. Several preliminary requests for 
Sample Bank and Data Base information have also been handled. 


27365 §§ (DOE/PC/79997-TS) Establishment and maintenance 
of e coal sample bank and data base: [Quarterly] project 
status report, October 9, 1989-—January 8, 1990. Davis, A. Penn- 
sylvania State Univ., University Park, PA (United States). 19 Jan 
1990. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-88PC79997. Order Number DE92015526. 
Source: OSTI; NTIS; GPO Dep. 

Retrieval of 5-b splits of -1/4 inch coal from designated 30- 
galion drums was . Preparation and analysis of these 
samples for the second yearly quality evaluation is in progress. Af- 
ter consultation with the DOE Project Manager, two replacement 

were collected. These are the first of the series which will 
be stored in foil laminate bags. Both of these samples were placed 
in 30 gallon steel drums lined with polyethylene bags at the mine 
site. They were equipped with lid gaskets made from Tygon tubing, 
and 1/4 in. metal tubing fittings to purge and pressurize the drum 
with argon. 


27366 (DOE/PC/79997-T10) Establishment and mainte- 
nance of a coal sample bank and data base: [Quarterly] 
report, January 9, 1990—April 8, 1990. Davis, A. Pennsylvania 
State Univ., University Park, PA (United States). 18 May 1990. 
56p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC79997. Order Number DE92015520. Source: 
OSTI; NTIS; GPO Dep. 

Final analytical results were received from 5-lb splits of —1/4 
inch coal retrieved from designated drums in 1989. These results 
are shown in Appendix A. Analytical results from DECS-1 and 
DECS-2 for total moisture, equilibrium moisture, proximate, ulti- 
mate, sulfur forms, calorific value, chlorine, and ash fusion were 
received. Epoxy-binder crushed particle pellets were prepared for 
reflectance and maceral analyses. Free-swelling index tests were 
run on both samples and alkali extraction and Gieseler fluidity tests 
were performed on DECS-2, the bituminous sample. During the 
current reporting period a total of 51 samples (36 DOE Sample 
Bank samples and 15 other Penn State samples) of various sizes 
were distributed. A total of 251 data printouts were distributed. In 
addition, 17 special data requests were fulfilled by either search/ 
sort and printout or creation of a data. disk, resulting in distribution 
of limited information on 2,989 samples. Several preliminary re- 
quests for Sample Bank and Data Base information and price 
quotations have also been handled. 


27367 (DOE/PC/79997-T11) Establishment and mainte- 
nance of a coal sample bank and data bese: [Quarterly] 
project status report, April 9, 1990—July 8, 1990. Davis, A. 
Pennsylvania State Univ., University Park, PA (United States). 11 
Jul 1990. 5p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC22-88PC79997. 
DE92015521. Source: OSTI; NTIS; GPO ; 

In this Project Status Report for 7/9/89-10/8/89, results of a 
comparative study of coal sample deterioration in several container 
types were presented. In April 1990, one year after the initial anal- 
yses, the set of analyses was repeated on the most important 
container types. The new results are included in Table 2. During 
the current reporting period a total of 42 data printouts were dis- 
tributed. In addition, 7 special data requests were fulfilled by either 
search/sort and printout or creation of a data disk, resulting in 
distribution of limited information on 2083 samples. Several prelimi- 
nary requests for Sample Bank and Data Base information and 
price quotations have also been handled. 


Order Number 


27368 (DOE/PC/79997-T12) Establishment and mainte- 
nance of a coal sample bank and date base: [Quarterly] 
project status report, October 9, 1 8, 1991. Davis, 
A. Pennsylvania State Univ., University Park, PA (United States). 6 
Feb 1991. 3p. Sponsored by USDOE, Washington, DC (United 
DOE Contract AC22-88PC79997. Order Number 
DE92015522. Source: OSTI; NTIS; GPO Dep. 
Headspace oxygen contents of several designated drums 
containing —| inch and —} inch coal were measured. These mea- 


were fulfilled by either search/sort and printout or creation of a data 
disk, resulting in distribution of limited information on 4,479 sam- 
ples. Several preliminary requests for Sample Bank and Data Base 
information and price quotations have also been handied. Four 
hundred copies of the 61-page second edition of the booklet “The 
Penn State Coal Sample Bank and Data Base” were received from 
the printer. Changes in format have allowed incre Hcp raion 
fewer pages, to reduce printing and mailing costs. Three hundred 
thirty-nine copies were distributed. Data generated on samples 
DECS-1 through DECS-14 were added to the Penn State 
Data Base. Map reference data were verified for all 14 samples. 


27369 (DOE/PC/79997-T13) Establishment and mainte- 
nance of a coal sample bank and date base: ee 
project status report, July 9, 1990-October 8, 1990. Davis, A 


in several container types including foil laminate bags. This table 
contained an erroneous entry (foil laminate bag —20 mesh, alkali 
extraction 65.4% transmittance). The alkali extraction test on —20 
mesh coal stored in foil laminate bags for 52 weeks was repeated 
in duplicate on another bag (after 64 weeks total storage) resulting 
in a measurement of 96.2% transmittance. This value has been 
substituted for the erroneous 65.4% value in the corrected copy of 
Table 2 enclosed with this report. All values of the alkali extraction 
and Gieseler fluidity tests indicate that the state of preservation of 
sample in foil laminate bags is excellent. The samples stored by 
other methods for comparison purposes all showed significant loss 
in fluid characteristics. One new whole-seam channel sample of the 
hvAb Pittsburgh seam coal, DECS-12, was collected July 25, 1990 
in Greene County, PA. This sample was placed in 30-galion steel 
barrels with high-density lid gaskets and purged with argon at the 
mine. Upon return to Penn State it was promptly processed so that 
Gieseler fluidity and other routine analyses could be performed. 


27370 (DOE/PC/79997-T17) Establishment and mainte- 
nance of a Coal Sample Bank and Data Base: status 
report, January 9, 1992—April 8, 1992. Pennsylvania State Univ., 
University Park, PA (United States). Energy and Fuels Research 
Center. 19 Jun 1992. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-88PC79997. Order Number 
DE92018889. Source: OSTI; NTIS; GPO Dep. 

This report discusses documentation of sample quality and dete- 
rioration. Various tasks covered under this heading include: 


ERA Vol.17,No.10 29 





01 COAL, LIGNITE, AND PEAT 
0106 Properties and Composition 


collection of samples, sampling handling and processing; charac- 
terization of coal samples; distribution of samples to users; 
operation of the DOE coal data base. (VC) 


27371 (DOE/PC/88921—13) Spin-mapping of coal structures 
with ESE and ENDOR: Thirteenth quarterly report. Belford, R.L.; 
Clarkson, R.B. Illinois Univ., Urbana, IL (United States). 1 Dec 
1991. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-88PC88921. Order Number DE92015513. 
Source: OSTI; NTIS; GPO Dep. 

The goals of this program include developing a system for the 
analysis of the chemical forms of organic sulfur in coal and for 
study of coal particle surfaces by multifrequency EPR spec- 
troscopy, ENDOR, and ESE spectroscopy and Applying it to coals, 
to the effects of treatment upon their sulfur-containing organic com- 
ponents, and to related carbonaceous materials (chars and the 
like). The approach is to utilize the naturally-occurring unpaired 
electrons in the organic structures of coals as spies to provide 
molecular structure information, reading out the information with 
Electron Paramagnetic Resonance (EPR) spectroscopy. Several 
forms of EPR are employed: Multifrequency continuous-wave (CW) 
EPR, from 1 GHz to 240 GHz source frequency; electron-nuclear 
double resonance (ENDOR), in which NMR spectra at paramag- 
netic centers are obtained by EPR detection; and pulsed EPR, 
including ESE (Electron Spin Echo) spectroscopy. 


27372 (DOE/PC/88923-T9) *'P NMR analysis of coal mol 
eties bearing -OH, -NH, and -SH functions: Quarterly report, 
October 1, 1989-December 31, 1989. Verkade, J.G. lowa State 
Univ. of Science and Technology, Ames, IA (United States). Dept. 
of Chemistry. [1989]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-88PC88923. Order Number 
DE92018967. Source: OSTI; NTIS; GPO Dep. 

Research on coal analysis continues. In this reporting period, re- 
search began on using ''®Sn as a probe in the NMR study of 
model coal compounds. (VC) 


27373 (DOE/PC/88931-T12) Clay-catalyzed organic reac- 
tions: The dimerization of 3,4 dimethoxypropenylbenzene 
with K-10 montmorilionite clay: Progress report, April 1, 1989— 
June 30, 1989. Wilson, R.M.; Orchin, M.; Green, J.V.; Dietz, J.G. 
Cincinnati Univ., OH (United States). Dept. of Chemistry. [1989]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-88PC88931. Order Number DE92015437. Source: 
OSTI; NTIS; GPO Dep 

Interest in the use of montmorillonite clay as a catalyst in organic 
synthesis has recently increased, encouraged in part by the avail- 
ability of the clay, its low cost, and propensity to intercalate organic 
molecules. Research in this laboratory has recently focused on the 
reactivity of 3,4-dimethoxypropenylbenzene (1) with K-10, a mont- 
morillonite clay whose interlayer cations have been exchanged for 
protons. These efforts have been directed toward several related 
goals. First, through a detailed analysis of product mixtures and 
comparison with previously reported results of clay reactions with 
1, a number of new products have been observed. Second, this 
montmorillonite has a complex aluminosilicate structure containing 
both Lewis and Broensted acid sites, and sites capable of generat- 
ing radical cations from intercalated organic substrates. Therefore, 
the mechanisms by which these produts might be formed have 
been studied in an effort to gain a better understanding of the in- 
teractions of these sites with organic substrates. In this paper we 
report our initial observations in this area. 


27374 (DOE/PC/90284—-T1) Molecular accessibility In sol- 
vent swelled coal: Quarterly report. Kispert, L.D. Alabama Univ., 
University, AL (United States). Dept. of Chemistry. 29 May 1992. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90284. Order Number DE92017964. Source: 
OSTI; NTIS; GPO Dep. 

An EPR technique developed in this lab is being used to deter- 
mine the pore size and number distribution changes after swelling 
the coal samples with various solvents. Stable nitroxide radical spin 
probes of different sizes, shapes and reactivity are dissolved in an 
appropriate solvent, the coal sample is added to the resulting solu- 
tion, stirred over night at elevated temperature, filtered, washed 
with a nonswelling solvent to eliminate any spin probes that are not 
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trapped in the pores and the spin concentration measured. Com- 
paring these spin probe measurements to DRIFT data have shown 
that the relative number distribution of acidic functionalities can be 
accurately predicted by the spin probe method. The spin probe 
method has also been used to predict the increase in elongated 
voids in Pittsburgh No. 8 (APCS No. 4) upon swelling with pyridine 
in agreement with independent SANS data. NMR relaxation data 
show that it is possible to deduce the pore (accessibility) distribu- 
tion as a function of size (up to 6 nm). It has also been possible by 
variable temperature and ENDOR measurements to determine the 
presence of hydrogen bonding as a function of pore shape and 
size. The advantage of EPR method is that it permits molecules of 
selected shape and size to be used as probes of accessible re- 
gions of the coal, thus providing information on the importance of 
molecular shape. 


27375 (DOE/PC/90286-T4) Combustion fume structure and 
dynamics. Fiagan, R.C. California Inst. of Tech., Pasadena, CA 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-90PC90286. Order Num- 
ber DE92018305. Source: OSTI; NTIS; GPO Dep. 

The focus of this research program is on elucidating the funda- 
mental processes that determine the particle size distribution, 
composition, and agglomerate structures of coal ash fumes. The 
ultimate objective of this work is the development and validation of 
a model for the dynamics of combustion fumes, describing both the 
evolution of the particle size distribution and the particle 
morphology. The study employs model systems to address the fun- 
damental questions and to provide rigorous validation of the 
models to be developed. This first phase of the project has been 
devoted to the development of a detailed experimental strategy 
that will allow agglomerates with a broad range of fractal dimen- 
sions to be studied in the laboratory. (VC) 


27376 (DOE/PC/91283-T1) Liquid chromatographic analy- 
sis of coal surface properties: Quarterly progress report, 
January-March 1992. Kwon, K.C. Tuskegee Univ., AL (United 
States). Dept. of Chemical Engineering. 7 Apr 1992. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-91PC91283. Order Number DE92014201. Source: OSTI; 
NTIS; GPO Dep. 

The main objectives of this proposed research work are to refine 
further the inverse liquid chromatography technique for the study of 
surface properties of raw coals, treated coals and coal minerals in 
water, to evaluate relatively surface properties of raw coals, treated 
coals and coal minerals by inverse liquid chromatography, and to 
evaluate flotability of various treated coals in conjunction with sur- 
face properties of coals. Coals such as Pittsburgh seam coal, 
Illinois No. 6 coal, Wyodak coal are chosen as representatives of 
high-rank bituminous coal, high volatile bituminous coal and subbi- 
tuminous coal, respectively. Coal minerals such as pyrite and 
dolomite are chosen as representative coal minerals. 


27377 (DOE/PC/91285—-1) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, Septem- 
ber 13, 1991—December 31, 1991. Zilm, K.W. Yale Univ., New 
Haven, CT (United States). Dept. of Chemistry. 27 May 1992. 45p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91285. Order Number DE92015528. Source: 
OSTI; NTIS; GPO Dep. 

This report covers the progress made on the title project for the 
project period. Four major areas of inquiry are being pursued. Ad- 
vanced solid state NMR methods are being developed to assay the 
distribution of the various important functional groups that determine 
the reactivity of coals. Special attention is being paid to methods 
that are compatible with the very high magic angle sample spin- 
ning rates needed for operation at the high magnetic field strengths 
available today. Polarization inversion methods utilizing the differ- 
ence in heat capacities of small groups of spins are particularly 
promising. Methods combining proton-proton spin diffusion with SC 
CPMAS readout are being developed to determine the connectivity 
of functional groups in coals in a high sensitivity relay type of ex- 
periment. Additional work is aimed a delineating the role of methyl 
group rotation in the proton NMR relaxation behavior of coals. 





27378 (DOE/PC/91285-2) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, January 
1, 1992-March 31, 1992. Zilm, K.W. Yale Univ., New Haven, CT 
(United States). Dept. of Chemistry. [1992]. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91285. Order Number DE92015529. Source: OSTI; NTIS; 
GPO Dep. 

This report covers the progress made on the title project for the 
project period. Four major areas of inquiry are being pursued. Ad- 
vanced solid state NMR methods are being developed to assay the 
distribution of the various important functional groups that determine 
the reactivity of coals. Special attention is being paid to methods 
that are compatible with the very high magic angle sample spin- 
ning rates needed for operation at the high magnetic field strengths 
available today. Polarization inversion methods utilizing the differ- 
ence in heat capacities of small groups of spins are pertioulerty 
promising. Methods combining proton-proton spin diffusion with '°C 
CPMAS readout are being developed to determine the connectivity 
of functional groups in coals in a high sensitivity relay type of ex- 
periment. Additional work is aimed at delineating the role of methyl 
group rotation in the proton NMR relaxation behavior of coals. 


27379 (DOE/PC/91296-3) Advanced NMR-based tech- 
niques for pore structure analysis of coal: Quarterly report 
No. 3, March 1, 1992—June 30, 1992. Smith, D.M. New Mexico 
Univ., Albuquerque, NM (United States). Center for Micro- 
Engineered Ceramics. [1992]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91296. 
Order Number DE92018306. Source: OSTI; NTIS; GPO Dep. 

One of the main problems in coal utilization is the inability to 
properly characterize its complex pore structure. Coals typically 
have micro/ultra-micro pores but they also exhibit meso and 
macroporosity. We believe that measurement of the NMR parame- 
ters of various gas phase and adsorbed phase NMR active probes 
can provide the resolution to this problem. We will investigate the 
dependence of the common NMR parameters such as chemical 
shifts and relaxation times of several different nuclei and 
compounds on the pore structure of model microporous solids, car- 
bons, and coals. In particular, we will study the interaction between 
several small molecules ('*°Xe, He, *H2, “No, ™NHs, ‘No, 
13CH,, 1360.) and the pore surfaces in coals. These molecules 
have been selected for their chemical and physical properties. A 
special NMR probe will be constructed which will allow the concur- 
rent measurement of NMR properties and adsorption uptake at a 
variety of temperatures. All samples will be subjected to a suite of 
“conventional” pore structure analyses. These include nitrogen ad- 
sorption at 77 K with BET analysis, CO. and CH, adsorption at 
273 K with D-R (Dubinin-Radushkevich) analysis, helium pycnome- 
try, and small angle X-ray scattering as well as gas diffusion 
measurements. The project combines expertise at the UNM (pore 
structure, NMR), Los Alamos National Laboratory (NMR), and Air 
Products (porous materials). 


27380 (DOE/PC/91303-T2) Semiconductor electrochem- 
istry of coal pyrite: Technical progress report, January—March 
1992. Osseo-Asare, K. Pennsylvania State Univ., University Park, 
PA (United States). Dept. of Materials Science and Engineering. 
May 1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91303. Order Number 
DE92017972. Source: OSTI; NTIS; GPO Dep. 

This project seeks to advance the fundamental understanding of 
the physicochemical processes occurring at the pyrite/aqueous in- 
terface, in the context of coal cleaning, coal desulfurization, and 
acid mine drainage. A novel approach to the study of pyrite aque- 
ous electrochemistry proposed, based on the use of both 
synthetic and natural (i.e. coalderived) pyrite specimens, the 
utilization of pyrite both in the form of micro (i.e. colloidal and sub- 
colloidal) and macro (i.e. rotating ring disk)-electrodes, and the 
application of in-situ direct electroanalytical and spectroelectro- 
chemical characterization techniques. Central to this research is 
the recognition that pyrite is a semiconductor material. 
(Photo)electrochemical experiments will be conducted to unravel 
the mechanisms of anodic and cathodic processes such as those 
associated with pyrite ition and the reduction of oxidants 
such as molecular oxygen and the ferric ion. 
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27381 (DOE/PC/91310-T2) Use of solid-state NMR tech- 
niques for the analysis of water in coal and the effect of 
ditterent coal drying techniques on the structure and reactivity 
of coal: Quarterly report, December 1, 1991-February 29, 
1992. Netzel, D.A. Western Research inst., Laramie, WY (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91310. Order Number 
DE92015628. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of this study are to develop an NMR 
method for measuring the water in coal, to measure the changes in 
coal structure that occur during coal drying, to determine what ef- 
fect water has on retrograde/condensation reactions, and to 
determine the mechanism by which water may enhance coal reac- 
tivity toward liquefaction. Different methods of drying will be 
investigated to determine if drying can be accomplished without de- 
stroying coal reactivity toward liquefaction, thereby making coal 
drying an attractive and economical method for coal pretreatment. 
Coal drying methods will include thermal drying under different at- 
mospheres and temperatures, drying with microwave radiation, and 
low-temperature chemical dehydration. The objective for this quar- 
terly report were (1) to determine the limit of detection of water by 
NMR, (2) to determine the reproducibility of the NMR integration 
method using the Lab Cal ™ PC software, (3) to determine the 
amount of water in stardard solutions, and (4) to determine the 
amount of water in a coal . The studies performed this last 
quarter have shown that the 'H NMR method for determining water 
in a coal sample via the reaction with 2,2-dimethoxypropane will be 
suitable for determining the water content in coals. The method 
should be most suitable for coals having low moisture content; that 
is, those coals which have been subjected to other drying tech- 
niques. 9 refs., 1 tab. 


27382 jj (DOE/PC/91334—-T40) Characterization of the surface 
properties of lilinois Basin coals: Technical report, December 
1, 1991-February 29, 1992. Demir, |.; Harvey, R.D.; Lizzio, A.A. 
lilinois State Geological Survey, Champaign, IL (United States). 
[1992]. 24p. Sponsored by USDOE, Washington, DC (United 
States); Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE92018388. Source: OSTI; NTIS; GPO Dep. 

Understanding the surface properties of coal is important for pre- 
dicting the physical-chemical behavior of coal during coal cleaning 
combustion and conversion. Data on surface properties help coal 
scientists and engineers in the design of effective coal desulfuriza- 
tion processes, and thereby aid in the marketability of Illinois Basin 
coals. The main objective of this project is to characterize the sur- 
face properties (surface area, porosity, pore size distribution, 
surface charge, and surface chemical structure) of coals in 
the Illinois Basin Coal Sample Program (IBCSP), and explore sta- 
tistical relationships between surface properties and other coal 
characteristics. 


27383 (DOE/PC/91334—-T42) VHF EPR analysis of organic 
sulfur in coal: Technical December 1, 1991—February 
29, 1992. Clarkson, R.B.; Belford, R.L. Illinois Univ., Urbana, IL 
(United States). [1992]. 19p. Sponsored by USDOE, Washington, 
DC (United States); Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE92018386. Source: OSTI; NTIS; GPO Dep. 

This is a report of the second quarter of a two-year investigation 
exploiting electron paramagnetic resonance (EPR), especially 
novel, very high frequency (VHF) spectroscopy techniques and in- 
strumentation (the only high-modulation W-band EPR spectrometer 
in the world) developed earlier by these authors, to conduct further 
qualitative and quantitative studies of heteroatomic organic 
molecules in coal with particular emphasis on sulfur. New model 

inds have been prepared in EPR-active forms and surveyed 
with X-band EPR. Previous W-band (96 GHz) VHF-EPR work is 
being extended to studies of these new model compounds as well 
as to a variety of coal and desulfurized coal samples. Typically, the 
model under investigation and their analogues are 
found in coals as stable free radicals which give rise to an EPR 
signal. 
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27384 (DOE/PC/91334—T44) Mass spectral study of organic 
sulfur in the polymeric matrix of coal: [Quarterly] technical re- 
port, December 1, 1991-February 29, 1992. Hanley, L. (Illinois 
Univ., Chicago, IL (United States). Dept. of Chemistry). Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States); Illinois Univ., Chicago, IL (United States). Dept. of Chem- 
istry. [1992]. 11p. Sponsored by USDOE, Washington, DC (United 
States); Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE92018384. Source: OSTI; NTIS; GPO Dep. 

This report reviews the second quarter progress of a new project 
to examine the chemical environment of organic sulfur in the poly- 
meric matrix of Illinois coal by laser desorption mass spectrometry 
inside a modified ion trap mass spectrometer. This project is devel- 
oping new laser desorption and ionization schemes for coal which 
preserve the polymeric matrix, will compare mass spectra of whole 
coal with its separated macerals, and will analyze organic sulfur in 
the polymeric matrix of coal. 


27385 (DOE/PC/91334—T48) Influence of sulfur In coals on 
cher morphology and combustion: [Quarterly] technical re- 
port, December 1, 1991—February 29, 1992. Marsh, H.; Crelling, 
J.C. Southern Illinois Univ., Carbondale, IL (United States). [1992]. 
25p. Sponsored by USDOE, Washington, DC (United States); Illi- 
nois Dept. of Energy and Natural Resources, Springfield, IL (United 
States). DOE Contract FG22-91PC91334. Order Number 
DE92018248. Source: OSTI; NTIS; GPO Dep. 

During coal pyrolysis, in applications such as in a utility boiler, 
sulfur which is present in the original coal is transferred to the re- 
sultant char, to be burnt (combusted) subsequently. The influence 
of sulfur on char reactivity to combustion gases is not well- 
documented and this study addresses that problem. Because coal 
is such a heterogeneous material several complexities have to be 
separated out. Hence, initial experiments make use of model or- 
ganic compounds to synthesize char structures which resemble 
chars from coals. Catalytic impurities can be added to the model 
compounds to simulate the effects of mineral matter. The 
equipments needed fr these experimentations have all been com- 
missioned, even though some presented some difficulties initially. 
The major carbonizations have been completed and initial surface 
area and reactivity measurements have been made. The mi- 
croscopy is working very well. 


27386 (DOE/PC/91334—T65) Clean, premium-quality chars: 
Demineralized and carbon enriched: Quarterly report, Decem- 
ber 1, 1991 29, 1992. Smith, G.V. (Southern Illinois 
Univ., Carbondale, IL (United States)). Illinois Dept. of Energy and 
Natural Resources, Springfield, IL (United States); Southern Illinois 
Univ., Carbondale, IL (United States). [1992]. 33p. Sponsored by 
USDOE, Washington, DC (United States); Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States). DOE Con- 
tract FG22-91PC91334. Order Number DE92018354. Source: 
OSTI; NTIS; GPO Dep. 

The interaction of methane, methane/oxygen, helium, and hydro- 
gen with IBC-102 coal samples (< 2mg) has been investigated in 
a thermogravimetric reactor at 20°C~650°C. The results show that 
the reactive gases are converting some of the mineral matter of 
the coal into catalysts through chemical reactions (reduction or oxi- 
dation). Also, these gases (except He) dissolve in the softened 
coal. Added clays (kaolinite and Ca-montmorillonite) increase the 
reactivity of the coal. This higher reactivity may be attributed to the 
fact that clays may serve as catalysts for methane activation, may 
prevent the coal agglomeration, and/or may increase the number 
of active sites for the reaction by modification of the geometric 
Structure of the coal surface. Differential Scanning Calorimetry 
(DSC) experiments show that clean coal (no mineral matter) 
devolatilizes at a lower temperature than raw coal. Also, the preox- 
idation at 150°C for 50 minutes results in a 13° lowering of the 
devolatilization temperature. ISDR-FTIR experiments suggest that 
phenol groups of the coal play an important role in the cross- 
linkage of the coal structure when thermally treated. 
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Refer also to citation(s) 27244, 27304, 27450, 27476, 27478, 
27489, 28122, 28458, 28460, 29274 


27387 (CONF-9110106—1) Electrostatic control of acid mist 
emissions. Dahlin, R.S. (Southern Research Inst., Birmingham, AL 
(United States)); Brown, T.D. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States). [1991]. 19p. Sponsored by 
USDOE, Washington, DC (United States). From 9. particulate con- 
trol symposium; Williamsburg, VA (United States); 15-18 Oct 1991. 
Order Number DE92018731. Source: OSTI; NTIS; GPO Dep. 

This paper describes a two-phased study of the control of acid 
mist emissions using a compact, wet electrostatic precipitator 
(WESP). The goal of the study was to determine the degree of acid 
mist control that could be achieved when a compact WESP is used 
to replace or augment the mist eliminators in a flue gas desulfur- 
ization (FGD) system. Phase | of the study examined the electrical 
operation of a lab-scale WESP collecting an acid mist from a coal 
combustion pilot plant equipped with a spray chamber. The results 
of this study were used to develop and validate a computer model 
of the WESP. In Phase II, measurements were made at two utility 
scrubber installations to determine the loadings of acid mist, fly ash, 
and scrubber carryover. These measurements were used as input 
to the model to project the performance of a retrofitted WESP. 


27388 (CONF-911139-3) Comprehensive assessment of 
toxic emissions from coal-fired power plants. Brown, T.D. (US- 
DOE Pittsburgh Energy Technology Center, PA (United States)); 
Schmidt, C.E.; Radziwon, A.S. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States). [1991]. 11p. Sponsored by 
USDOE, Washington, DC (United States). From Managing haz- 
ardous air pollutants: state of the art; Washington, DC (United 
States); 4-6 Nov 1991. Order Number DE92018729. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Pittsburgh Energy Technology Center (PETC) of the US De- 
partment of Energy (DOE) has two current investigations, initiated 
before passage of the Clean Air Act Amendment (CAAA), that will 
determine the air toxic emissions from coal-fired electric utilities. 
DOE has contracted with Battelle Memorial Institute and Radian 
corporation to conduct studies focusing on the potential air toxics, 
both organic and inorganic, associated with different size fractions 
of fine particulate matter emitted from power plant stacks. Table 2 
indicates the selected analytes to be investigated during these 
studies. PETC is also developing guidance on the monitoring of 
Hazardous Air Pollutants (HAPS) to be incorporated in the Environ- 
mental Monitoring plans for the demonstration projects in its Clean 
Coal Technology Program. 


27389 (CONF-911226-3) Control of acid mist emissions 
from FGD systems. Dahlin, R.S. (Southern Research Inst., Birm- 
ingham, AL (United States)); Brown, T.D. USDOE Pittsburgh 
Energy Technology Center, PA (United States). [1991]. 19p. Spon- 
sored by USDOE, Washington, DC (United States). From SO2 
control symposium; Washington, DC (United States); 3-6 Dec 1991. 
Order Number DE92018732. Source: OSTI; NTIS; GPO Dep. 

Improved control of acid mist emissions can be achieved by re- 
placing or augmenting the conventional mist eliminators with a wet 
electrostatic precipitator (WESP). This paper describes a two- 
phased study performed to determine the degree of control that 
can be achieved with this approach. Phase | was a study of the 
electrical operation of a lab-scale WESP collecting an acid mist 
from a coal combustion pilot plant equipped with a spray chamber. 
The results of this study were used to develop and validate a com- 
puter model of the WESP. In Phase Il, measurements were made 
at two utility scrubber installations to determine the loadings of acid 
mist, fly ash, and scrubber carryover. These measurements were 
used as input to the model to project the performance of a 
retrofitted WESP. 


27390 (DOE/MC/10637-3090) Low-rank coal research: Fi 
nal technical report, April 1, 1988—June 30, 1989, including 
quarterly report, April-June 1989. North Dakota Univ., Grand 
Forks, ND (United States). Energy and Mineral Research Center. 
1989. 1128p. Sponsored by USDOE, Washington, DC (United 





States). DOE Contract FC21-86MC10637. 
DE92017238. Source: OSTI; NTIS; GPO Dep. 

This work is a compilation of reports on ongoing research at the 
University of North Dakota. Topics include: Control Technology and 
Coal Preparation Research (SO,/NO, control, waste management), 
Advanced Research and Technology Development (turbine com- 
bustion phenomena, combustion inorganic transformation, coal/ 
char reactivity, liquefaction reactivity of low-rank coals, gasification 
ash and slag characterization, fine particulate emissions), Combus- 
tion Research (fluidized bed combustion, beneficiation of low-rank 
coals, combustion characterization of low-rank coal fuels, diesel uti- 
lization of low-rank coals), Liquefaction Research (low-rank coal 
direct liquefaction), and Gasification Research (hydrogen produc- 
tion from low-rank coals, advanced wastewater treatment, mild 
gasification, color and residual COD removal from Synfuel wastew- 
aters, Great Plains Gasification Plant, gasifier optimization). 


27391 (DOE/MC/24258-T13) Integrated 

cleanup system for direct coal-fueled turbines (electrostatic 
agglomeration): Project report, September 1, 1991-— 
December 31, 1991. Quimby, J.M. Research-Cottrell, inc., 
Somerville, NJ ‘(United States). Environmental Services and Tech- 
nologies Div. Feb 1992. 35p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-88MC24258. Order Num- 
ber DE92017794. Source: OSTI; NTIS; GPO Dep. 

The objective of this contract is to investigate the removal of 
SO, and particulate matter from direct coal-fired combustion gas 
streams at high temperature and high pressure conditions. This in- 
vestigation will be accomplished through a bench-scale testing and 
evaluation program employing sorbent mixed with a coal-water 
slurry for SO, removal, and an innovative particulate control 
concept. The particulate control device utilizes electrostatic ag- 
glomeration followed by a high efficiency mechanical collector 
(cyclone). The process goal is to achieve particulate collection 
efficiency better than that required by the 1979 new source perfor- 
mance standards. An additional goal is to demonstrate 70% SO, 
removal efficiency. This research project is now in the second of a 
3 phase (Phase Il) project. Phase II is to fabricate the combustor 
and particulate control devices and install the system at a test facil- 
ity located at Research-Cottrell’s, KVB Western Laboratory, Santa 
Ana, CA. There are three functional categories, or tasks which are 
to be completed in sequence. These tasks are itemized as follows: 
Design, procurement, and installation; Shakedown and startup; 
Reporting. Attempts to validate the concept of electrostatic agglom- 
eration were not possible in the shakedown program before budget 
constraints halted the program. What was learned was that electro- 
static precipitation is feasible in the temperature range of 
1600—1800°F and at pressures above 10 atmospheres. 


27392 (DOE/METC/C-92/7018) Management of solid waste 
from the coolside process. Bossart, S.J. (USDOE Morgantown 
Energy Technology Center, WV (United States)); Brown, T.D. US- 
DOE Morgantown Energy Technology Center, WV (United States); 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-921037-1: 9. annual international Pittsburgh coal 
conference, Pittsburgh, PA (United States), 12-16 Oct 1992). Order 
Number DE92015375. Source: OSTI; NTIS; GPO Dep. 

A comprehensive, 4-year, research project was initiated in June 
1991 to study the disposal and utilization of solid waste generated 
by the Coolside Process. The research project includes chemical 
and geotechnical characterization, laboratory column tests, field 
cell tests, liner compatibility evaluations, pelletization, and road 
base field tests. Initial results show that Coolside waste is probably 
suitable for non-hazardous landfill disposal or for uses that profit 
from its high compressive strength, high pozzolanic activity, and 
low permeability. The main concern with disposal or utilization of 
Coolside waste is the possibility of generating a leachate with high 
sulfate, high sodium, and high pH content (pH greater than 12). 
This concern is being addressed in the research project with the 
expectation that several technically, environmentally, and economi- 
cally viable options will be developed for managing solid waste 
from the Coolside Process. 


27393 (DOE/PC/79796-T21) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report no. 6, 


Order Number 
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September 1, 1988—-November 30, 1988. Energy and Environ- 
mental Research Corp., Irvine, CA (United States). 22 Dec 1988. 
76p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-87PC79796. Order Number DE92015744. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission contro! technology for acid rain precursors, 
oxides of nitrogen (NOx) and sulfur (SO,), on three coal fired utility 
boilers in Illinois. The units selected are representative of pre- 
NSPS design practices; tangential, wall, and cyclone fired. The 
specific objectives are to demonstrate reductions of 60 percent in 
NO, and 50 percent in SO, emissions, by a combination of two 
developed technologies, gas reburning (GR) and sorbent injection 
(SI). With GR, about 80-85 percent of the coal fuel is fired in the 
primary combustion zone. The balance of the fuel is added down- 
stream as natural gas to create a slightly fuel rich environment in 
which NO, is converted to No. The combustion process is com- 
pleted by overfire air addition. SO, emissions are reduced by 
injecting dry sorbents (usually calcium based) into the upper fur- 
nace, at the superheater exit or into the ducting following the air 
heater. The sorbents trap SO, as solid sulfates and sulfites, which 
are collected in the particulate control device. 


27394 


ae Enhancing the use of coals by 


gas it injection: Quarterly report no. 8-A, 
June 1-August 31, 1989. Energy and Environmental Research 
Corp., Irvine, CA (United States). 27 Sep 1989. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
87PC79796. Order Number DE92015745. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission control technology for acid rain precursors, 
oxides of nitrogen (NOx) and sulfur (SO,), on three coal fired utility 
boilers in Illinois. The units selected are representative of pre- 
NSPS design practices: tangential, wall, and cyclone fired. The 

objectives are to demonstrate reductions of 60 percent in 
NO, and 50 percent in SO, emissions, by a combination of two 
developed technologies, gas reburning (GR) and sorbent injection 
(Sl). With GR, about 80-85 percent of the coal fuel is fired in the 
primary combustion zone. The balance of the fuel is added down- 
stream as natural gas to create a slightly fuel rich environment in 
which NO, is converted to No. The combustion process is com- 
pleted by overfire air addition. SO, emissions are reduced by 
injecting dry sorbents (usually calcium based) into the upper fur- 
nace. The sorbents trap SO, as solid sulfates that are collected in 
the particulate control device. 


27395 (DOE/PC/79796-T24) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report No. 10, Jan- 
uary 19-March 31, 1990. Energy and Environmental Research 
Corp., Irvine, CA (United States). 16 Apr 1990. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
87PC79796. Order Number DE92015747. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission control technology for acid rain precursors, 
oxides of nitrogen (NOx) and sulfur (SO,), on two coal fired utility 
boilers in Illinois. The units selected are representative of pre- 
NSPS design practices: tangential and cyclone fired. A third unit, 
wall fired, is “on hold” because of funding limitations. The specific 
objectives are to demonstrate reductions of 60 percent in NO, and 
50 percent in SO, emissions, by a combination of two developed 
technologies, gas reburning (GR) and sorbent injection (SI). With 
GR, about 80-85 percent of the coal fuel is fired in the primary 
combustion zone. The balance of this fuel is added downstream as 
natural gas to create a slightly fuel rich environment in which NO, 
is converted to No. The combustion process is completed by over- 
fire air addition. SO, emissions are reduced by injecting dry 
sorbents (usually calcium based) into the upper furnace. The sor- 
bents trap SO, as solid sulfates that are collected in the particulate 
control device. 


27396 (DOE/PC/79798-T20) LIMB Demonstration Project 
Extension: Quarterly report no. 3, November, December 1987- 

1988. Babcock and Wilcox Co., Barberton, OH (United 
States). 15 Mar 1988. 24p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract FC22-87PC79798. Order Num- 
ber DE92016128. Source: OSTI; NTIS; GPO Dep. 

The basic goal of the Limestone Injection Multistage Burner 
(LIMB) demonstration is to extend LIMB technology development to 
a full-scale application on a representative wall-fired utility boiler. 
The successful retrofit of LIMB to an existing boiler is expected to 
demonstrate that (a) reductions of 50 percent or greater in SO, 
and NO, emissions can be achieved at a fraction of the cost of 
add-on FGD systems, (b) boiler reliability, operability, and steam 
production can be maintained at levels existing prior to LIMB 
retrofit, and (c) technical difficulties attributable to LIMB operation, 
such as additional slagging and fouling, changes in ash disposal 
requirements, and an increased particulate load, can be resolved 
in a cost-effective manner. The primary fuel to be used will be an 
Ohio bituminous coal having a nominal sulfur content of 3 percent 
or greater. 


27397 (DOE/PC/79798-T21) LIMB Demonstration Project 
Extension: Quarterly report no. 5, May, June and July 1988. 
Babcock and Wilcox Co., Barberton, OH (United States). 15 Sep 
1988. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-87PC79798. Order Number 
DE92016129. Source: OSTI; NTIS; GPO Dep. 

The basic goal of the Limestone Injection Multistage Burner 
(LIMB) demonstration is to extend LIMB technology development to 
a full-scale application on a representative wall-fired utility boiler. 
The successful retrofit of LIMB to an existing boiler is expected to 
demonstrate that (a) reductions of 50 percent or greater in SO and 
NO emissions can be achieved at a fraction of the cost of add-on 
FGD systems, (b) boiler reliability, operability, and steam produc- 
tion can be maintained at levels existing prior to LIMB retrofit, and 
(c) technical difficulties attributable to LIMB operation, such as 
additional slagging and fouling, changes in ash disposal require- 
ments, and an increased particulate load, can be resolved in a 
cost-effective manner. The primary fuel to be used will be an Ohio 
bituminous coal having a nominal sulfur content of 3 percent or 
greater. 


27398 (DOE/PC/79798-T22) LIMB Demonstration Project 
Extension: Quarterly report No. 6, August—October, 1988. Bab- 
cock and Wilcox Co., Barberton, OH (United States). 15 Dec 1988. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-87PC79798. Order Number DE92016130. Source: 
OSTI; NTIS; GPO Dep. 

The basic goal of the Limestone Injection Multistage Burner 
(LIMB) demonstration is to extend LIMB technology development to 
a full- scale application on a representative wall-fired utility boiler. 
The successful retrofit of LIMB to an existing boiler is expected to 
demonstrate that (a) reductions of 50 percent or greater in SO, 
and NO, emissions can be achieved at a fraction of the cost of 
add-on FGD systems, (b) boiler reliability, operability, and steam 
production can be maintained at levels existing prior to LIMB 
retrofit, and (c) technical difficulties attributable to LIMB operation, 
such as additional slagging and fouling, changes in ash disposal 
requirements, and an increased particulate load, can be resolved 
in a cost-effective manner. The primary fuel to be used will be an 


Ohio bituminous coal having a nominal sulfur content of 3 percent 
or greater. 


27399 (DOE/PC/79798-T23) LIMB Demonstration Project 
Extension: Quarterly report No. 7, November and December, 
1988, and January, 1989. Babcock and Wilcox Co., Barberton, 
OH (United States). 15 Mar 1989. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-87PC79798. 
Order Number DE92016131. Source: OSTI; NTIS; GPO Dep. 

The basic goal of the Limestone Injection Multistage Burner 
(LIMB) demonstration is to extend LIMB technology development to 
a full- scale application on a representative wall-fired utility boiler. 
The successful retrofit of LIMB to an existing boiler is expected to 
demonstrate that (a) reductions of 50 percent or greater in SO, 
and NO, emissions can be achieved at a fraction of the cost of 
add-on FGD systems, (b) boiler reliability, operability, and steam 
production can be maintained at levels existing prior to LIMB 
retrofit, and (c) technical difficulties attributable to LIMB operation, 
such as additional slagging and fouling, changes in ash disposal 
requirements, and an increased particulate load, can be resolved 
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in a cost-effective manner. The primary fuel to be used will be an 
Ohio bituminous coal having a nominal sulfur content of 3 percent 
or greater. 


27400 (DOE/PC/79798-T24) LIMB Demonstration Project 
Extension: Quarterly report no. 8, February, March, and April, 
1989. Babcock and Wilcox Co., Barberton, OH (United States). 15 
Jun 1989. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-87PC79798. Order Number 
DE92016132. Source: OSTI; NTIS; GPO Dep. 

The basic goal of the Limestone Injection Multistage Burner 
(LIMB) demonstration is to extend LIMB technology development to 
a full- scale application on a representative wall-fired utility boiler. 
The successful retrofit of LIMB to an existing boiler is expected to 
demonstrate that (a) reductions of 50 percent or greater in SO, 
and NO, emissions can be achieved at a fraction of the cost of 
add-on FGD systems, (b) boiler reliability, operability, and steam 
production can be maintained at levels existing prior to LIMB 
retrofit, and (c) technical difficulties attributable to LIMB operation, 
such as additional slagging and fouling, changes in ash disposal 
requirements, and an increased particulate load, can be resolved 
in a cost-effective manner. The primary fuel to be used will be an 
Ohio bituminous coal having a nominal sulfur content of 3 percent 
or greater. 


27401 (DOE/PC/79798-T25) LIMB Demonstration Project 
Extension: Quarterly report no. 10, August, September, and 
October, 1989. Babcock and Wilcox Co., Barberton, OH (United 
States). 15 Nov 1989. 22p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-87PC79798. Order Num- 
ber DE92016133. Source: OSTI; NTIS; GPO Dep. 

The basic goal of the Limestone Injection Mitigation Burner 
(LIMB) demonstration is to extend LIMB technology development to 
a full- scale application on a representative wall-fired utility boiler. 
The successful retrofit of LIMB to an existing boiler is expected to 
demonstrate that (a) reductions of 50 percent or greater in SO, 
and NO, emissions can be achieved at a fraction of the cost of 
add-on FGD systems, (b) boiler reliability, operability, and steam 
production can be maintained at levels existing prior to LIMB 
retrofit, and (c) technical difficulties attributable to LIMB operation, 
such as additional slagging and fouling, changes in ash disposal 
requirements, and an increased particulate load, can be resolved 
in a cost-effective manner. The primary fuel to be used will be an 
Ohio bituminous coal having a nominal sulfur content of 3 percent 
or greater. 


27402 (DOE/PC/79864—2) Modeling of integrated environ- 
mental control systems for coal-fired power plants: Technical 
progress report. Rubin, E.S. Carnegie-Mellon Univ., Pittsburgh, 
PA (United States). Center for Energy and Environmental Studies. 
Apr 1988. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79864. Order Number 
DE92016058. Source: OSTI; NTIS; GPO Dep. 

The general goals of this research project is to enhance and 
transfer to DOE a new computer simulation model for analyzing 
the performance and cost of integrated environmental control (IEC) 
systems for coal-fired power plants. A unique capability of this 
model is the probabilistic representation of uncertainty in model pa- 
rameters. This capability allows performance and cost to be 
quantified stochastically in comparing conventional technologies 
with advanced systems offering improved cost and/or effectiveness 
for SO2 and NO, removal. Several pre-combustion and post- 
combustion processes of interest to DOE have been selected for 
detailed modeling and analysis as part of this project. 


27403 (DOE/PC/79903-T13) Optical properties of flyash: 
Quarterly report, 1 January-31 March 1992. Self, S.A. Stanford 
Univ., CA (United States). High Temperature Gasdynamics Lab. 
Apr 1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79903. Order Number 
DE92016679. Source: OSTI; NTIS; GPO Dep. 

The general aims of this research are to provide a fundamental 
scientific basis for the physical understanding and reliable calcula- 
tion of heat transfer in coal combustion systems, particularly as it is 
influenced by the presence of inorganic constituents deriving from 
mineral matter in coal. (VC) 
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27404 (DOE/PC/88851—-T2) Scaleup tests and supporting 
research for the development of duct injection technology: 
Topical report No. 2, Task 3.1: Evaluation of system perfor- 
mance, Duct Injection Test Facility, River Power 
Plant, Beverly, Ohio. Felix, L.G. (Southern Research inst., Birm- 
ingham, AL (United States)); Dismukes, E.B.; Gooch, J.P.; Klett, 
M.G.; Demian, A.G. Gilbert/Commonwealth, Inc., Reading, PA 
(United States); Southern Research Inst., Birmingham, AL (United 
States). 20 Apr 1992. 181p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-88PC88851. (G/C-2782- 
2;SRI-ENV—91-471-6715-T2). Order Number DE92018702. Source: 
OSTI; NTIS; GPO Dep. 

This Topical Report No. 2 is an interim report on the Duct Injec- 
tion Test Facility being operated for the Department of Energy at 
Beverly, Ohio. Either dry calcium hydroxide or an aqueous slurry of 
calcium hydroxide (prepared by slaking quicklime) is injected into a 
slipstream of flue gas to achieve partial removal of SO2 from a 
coal-burning power station. Water injected with the slurry or 
injected separately from the dry sorbents cools the flue gas and in- 
creases the water vapor content of the gas. The addition of water, 
either in the slurry or in a separate spray, makes the extent of 
reaction between the sorbent and the SO. more complete; the pre- 
sumption is that water is effective in the liquid state, when it is able 
to wet the sorbent particles physically, and not especially effective 
in the vapor state. An electrostatic or collects the combi- 
nation of suspended solids (fly ash from the boiler and sorbent 
from the duct injection process). All of the operations are being 
carried out on the scale of approximately 50,000 acfm of flue gas. 


27405 Se aoe, Duct injection technology 
prototype Nozzle development Subtask 4.1, At- 
omizer specifications for duct injection technology: Topical 
report 8. United Engineers and Constructors, Inc., Denver, CO 
(United States). Stearns-Roger Div.; Babcock and Wilcox Co., Al- 
liance, OH (United States). Research and mt Div. Feb 
1992. 117p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88852. Order Number 
DE92018454. Source: OSTI; NTIS; GPO Dep. 

Babcock & Wilcox has conducted a program to identify atomizers 
appropriate for successful in-duct injection of humidification water 
and lime slurries. The purpose of this program was to identify and 
quantify atomizer spray and performance criteria that affect the op- 
erations and reliability of the in-duct SO. removal process, and 
compare commercially available atomizers to these criteria. 


27406 (DOE/PC/88890-T2) Proof of concept 
integrated dry injection system for SO,/NO, control: 
technical progress report, April-June, 1989. Helfritch, D.J. 
(Research-Cottrell, Inc., Somerville, NJ (United States). Environ- 
mental Services and Technologies Div.); Bortz, S.J.; Beittel, R. 
Research-Cottrell, Inc., Somerville, NJ (United States). Environ- 
mental Services and Technologies Div. [1989]. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88890. Order Number DE92016145. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of the subscale test program were designed to 
provide sorbent and additive selection guidance, and, in so doing, 
supply answers to the questions posed in the preceding section. 
The objectives are: identify the best commercial hydrate sorbent 
and the best enhanced hydrate sorbent from a list of nine types, 
based upon S02 removal at Ca/S=2. Determine the relative effec- 
tiveness of sodium sesquicarbonate versus sodium bicarbonate for 
S02 and NO, control over the temperature range of 200°F—400°F. 
identify the best NO2 suppressing additive among the group of am- 
monia, urea, and activated carbon. 


27407 (DOE/PC/88890-T5) Proof of concept testing of an 
Integrated dry injection system for SO,/NO, control: Quarterly 
technical progress report, tember 1990. Helfritch, D.J. 
(Research-Cottrell, Inc., Somerville, NJ (United States). Environ- 
mental Services and Technologies Div.); Bortz, S.J.; Beittel, R. 
Research-Cottrell, Inc., Somerville, NJ (United States). Environ- 
mental Services and Technologies Div. [1990]. 17p. by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88890. Order Number DE92016148. Source: OSTI; NTIS; 
GPO Dep. 


of an 


The objective of the subscale test program were designed to 
provide sorbent and additive selection guidance, and, in so doing, 
supply answers to the questions posed in the preceding section. 
The objectives are: Identify the best commercial hydrate sorbent 
and the best enhanced hydrate sorbent from a list of nine types, 
based upon SO. removal at Ca/S=2. Determine the relative effec- 
tiveness of sodium sesquicarbonate versus sodium bicarbonate for 
S02 and NO, control over the temperature range of 200°F—400°F. 
identify the best NO, suppressing additive among the group of am- 
monia, urea, and activated carbon. 


27408 (DOE/PC/88890-T7) Proof of concept testing of an 
Integrated dry injection system for SO2/NOx control: 

technical progress report, October-December 1991. Helfritch, 
D.J. (Research-Cottrell, Inc., Somerville, NJ (United States)); Bortz, 
S.J.; Beittel, R. Research-Cottrell, Inc., Somerville, NJ (United 
States). [1991]. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-88PC88890. Order Number 
DE92016150. Source: OSTI; NTIS; GPO Dep. 

The objective of the subscale test program were designed to 
provide sorbent and additive selection guidance, and, in so doing, 
supply answers to the questions posed in the preceding section. 
The objectives are: identify the best commercial hydrate sorbent 
and the best enhanced hydrate sorbent from a list of nine types, 
based upon S02 removal at Ca/S=2. Determine the relative effec- 
tiveness of sodium sesquicarbonate versus sodium bicarbonate for 
S02 and NO, control over the temperature range of 200°F—400°F. 
identify the best NO. suppressing additive among the group of am- 
monia, urea, and activated carbon. 


27409 (DOE/PC/89650-T3) Demonstration of innovative ap- 


Quarterly . 
Southern Co. Services, Inc., Birmingham, AL (United States). 15 
May 1991. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-90PC89650. Order Number 
DE92018216. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to demonstrate on a commercial 
scale several innovative applications of cost-reducing technology to 
the Chiyoda Thoroughbred-121 (CT-121) process. CT-121 is a sec- 
ond generation flue gas desulfurization (FGD) process which is 
considered by the Electric Power Research Institute (EPRI) and 
Southern Services (SCS) to be one of the most reliable 
and lowest cost FGD options for high-sulfur coal-fired utility boiler 
applications. Demonstrations of the innovative design approaches 
will further reduce the cost and provide a clear advantage to 
CT121 relative to competing technology. 


27410 (DOE/PC/89650-T4) Demonstration of innovative ap- 
plications of technology for cost reductions to the CT-121 
FGD process: Quarterly report No. 3, October-December 1990. 
Southern Co. Services, Inc., Birmingham, AL (United States). 15 
Feb 1991. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-90PC89650. Order Number 
DE92018217. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to demonstrate on a commercial 
scale several innovative applications of cost-reducing technology to 
the Chiyoda Thoroughbred-121 (CT-121) process. CT-121 is a sec- 
ond generation flue gas desulfurization (FGD) process which is 
considered by the Electric Power Research Institute (EPRI) and 
Southern Services (SCS) to be one of the most reliable 
and lowest cost FGD options for high-sulfur coal-fired utility boiler 
applications. Demonstrations of the innovative design approaches 
will further reduce the cost and provide a clear advantage to 
CT121 relative to competing technology. 


27411 (DOE/PC/89650-T5) Innovative Clean Coal Technol 
ogy: Demonstration of innovative applications of technology 
for cost reductions to the CT-121 FGD process: Quarterly re- 
port No. 2, July-September 1990. Southern Co. Services, Inc., 
Birmingham, AL (United States). 15 Nov 1990. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
90PC89650. Order Number DE92018218. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to demonstrate on a commercial 
scale several innovative applications of cost-reducing technology to 
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the Chiyoda Thoroughbred-121 (CT-121) process. CT-121 is a sec- 
ond generation flue gas desulfurization (FGD) process which is 
considered by the Electric Power Research Institute (EPRI) and 
Southern Company Services (SCS) to be one of the most reliable 
and lowest cost FGD options for high-sulfur coal-fired utility boiler 
applications. Demonstrations of the innovative design approaches 
will further reduce the cost and provide a clear advantage to CT- 
121 relative to competing technology. 


27412 (DOE/PC/89650-T6) Innovative Clean Coal Technol 
ogy (ICCT): Demonstration of innovative applications of 
technology for cost reductions to the CT-121 FGD process: 
Quarterly report No. 1, April-June 1990. Southern Co. Services, 
inc., Birmingham, AL (United States). 6 Aug 1990. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
90PC89650. Order Number DE92018191. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to demonstrate on a commercial 
scale several innovative applications of cost-reducing technology to 
the Chiyoda Thoroughbred-121 (CT-121) process. CT-121 is a sec- 
ond generation flue gas desulfurization (FGD) process which is 
considered by the Electric Power Research Institute (EPRI) and 
Southern Company Services (SCS) to be one of the most reliable 
and lowest cost FGD options for high-sulfur coal-fired utility boiler 
applications. Demonstrations of the innovative design approaches 
will further reduce the cost and provide a clear advantage to 
CT121 relative to competing technology. 


27413 (DOE/PC/89650-T7) Innovative Clean Coal Technol 
ogy (ICCT): Demonstration of innovative applications of 
technology for cost reductions to the CT-121 FGD process: 

No. 7, October-December 1991. Southern Co. 
Services, Inc., Birmingham, AL (United States). 15 Feb 1992. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-90PC89650. Order Number DE92018219. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this project is to demonstrate on a commercial 
scale several innovative applications of cost-reducing technology to 
the Chiyoda Thoroughbred-121 (CT-121) process. CT-121 is a sec- 
ond generation flue gas desulfurization (FGD) process which is 
considered by the Electric Power Research Institute (EPRI) and 
Southern Company Services (SCS) to be one of the most reliable 
and lowest cost FGD options for high-sulfur coal-fired utility boiler 
applications. Demonstrations of the innovative design approaches 
will further reduce the cost and provide a clear advantage to 
CT121 relative to competing technology. 


27414 (DOE/PC/89650-T8) Innovative Clean Coal Tech- 
nologies (ICCT): Demonstration of innovative applications of 
technology for cost reductions to the CT-121 FGD process: 
Quarterly report No. 8, January—March 1992. Southern Co. Ser- 
vices, Inc., Birmingham, AL (United States). 15 May 1992. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-90PC89650. Order Number DE92018220. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this project is to demonstrate on a commercial 

scale several innovative applications of cost-reducing technology to 
the Chiyoda Thoroughbred-121 (CT-121) process. CT-121 is a sec- 
ond generation flue gas desulfurization (FGD) process which is 
considered by the Electric Power Research Institute (EPRI) and 
Southern Company Services (SCS) to be one of the most reliable 
and lowest cost FGD options for high-sulfur coal-fired utility boiler 
applications. Demonstrations of the innovative design approaches 
will further reduce the cost and provide a clear advantage to 
CT121 relative to competing technology. 
27415 (DOE/PC/89652-T4) Innovative Clean Coal Technol- 
ogy (ICCT): Demonstration of Selective Catalytic Reduction 
(SCR) technology for the control of nitrogen oxide (NOx) emis- 
sions from high-sultur coal-fired bollers: Quarterly report No. 
2, October-December 1990. Southern Co. Services, Inc., Birming- 
ham, AL (United States). Feb 1991. 72p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89652. 
Order Number DE92018214. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to demonstrate and evaluate com- 
mercially available Selective Catalytic Reduction (SCR) catalysts 
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from US, Japanese and European catalyst suppliers on a high- 
sulfur US coal-fired boiler. SCR is a post-combustion nitrogen 
oxide NO, control technology that involves injecting ammonia into 
the flue gas generated from coal combustion in an electric utility 
boiler. The flue gas containing ammonia is then passed through a 
reactor that contains a specialized catalyst. In the presence of the 
catalyst, the ammonia reacts with NO, to convert it to nitrogen and 
water vapor. 


27416 (DOE/PC/89652-T5) Innovative clean coal technol- 
ogy (ICCT): Demonstration of selective catalytic reduction 
(SCR) technology tor the control of nitrogen oxide (NOx) emis- 
sions from high-sulfur coakfired boilers: Quarterly report No. 
3, January—March 1991. Southern Co. Services, Inc., Birmingham, 
AL (United States). Jul 1991. 77p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC22-90PC89652. Order 
Number DE92018215. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to demonstrate and evaluate com- 
mercially available Selective Catalytic Reduction (SCR) catalysts 
from US, Japanese and European catalyst suppliers on a high- 
sulfur US coal-fired boiler. SCR is a post-combustion nitrogen 
oxide (NOx) control technology that involves injecting ammonia into 
the flue gas generated from coal combustion in an electric utility 
boiler. The flue gas containing ammonia is then passed through a 
reactor that contains a specialized catalyst. In the presence of the 
catalyst, the ammonia reacts with NOx to convert it to nitrogen and 
water vapor. 


27417 (DOE/PC/89653-T3) Innovative Clean Coal Tech- 
nology (ICCT): 180 MW demonstration of advanced 
tangentially-fired combustion techniques for the reduction of 
nitrogen oxide (NO,) emissions from coal-fired boilers: Phase 
1, Baseline tests. Southern Co. Services, Inc., Birmingham, AL 
(United States). Jan 1992. 142p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract FC22-90PC89653. 
(ETEC—91-20070). Order Number DE92016848. Source: OSTI; 
NTIS; GPO Dep. 

SCS Contract No. C-91-000028. 

The primary objective of the project is to investigate the long- 
term effects of commercially available tangentially-fired low NO, 
combustion technologies on NOx emissions and boiler perfor- 
mance on Unit 2 at Gulf Power Company's Plant Lansing Smith 
located near Lynn Haven, Florida. The project will characterize 
emissions and performance of a tangentially-fired boiler operating 
in the following configurations: Baseline “as-found” configuration: 
Phase 1; retrofitted low NO, concentric firing system (LNCFS) 
Level 2 and simulated low NO, bulk furnace staging (LNBFS): 
Phase 2; retrofitted low NO, concentric firing system (LNCFS) 
Level 3, Phase 3a and simulated LNCFS Level 1, Phase 3b. 


27418 (DOE/PC/89653-T4) Innovative Clean Coal Tech- 
nology (ICCT): 180 MW demonstration of advanced 
tangentially-fired combustion techniques for the reduction of 
nitrogen oxide (NOx) emissions from coal-fired bollers: Tech- 
nical progress report, fourth quarter 1991. Southern Co. 
Services, Inc., Birmingham, AL (United States). 18 May 1992. 41p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-90PC89653. Order Number DE92018086. Source: 
OSTI; NTIS; GPO Dep. 

This quarterly report discusses the technical progress of a US 
Department of Energy (DOE) Innovative Clean Coal Technology 
(ICCT) Project demonstrating advanced tangentially-fired combus- 
tion techniques for the reduction of nitrogen oxide (NOx) emissions 
from a coal-fired boiler. The project is being conducted at Gulf 
Power Company's Plant Lansing Smith Unit 2 located near 
Panama City, Florida. The primary objective of this demonstration 
is to determine the long-term effects of commercially available 
tangentially-fired low NO, combustion technologies on NO, emis- 
sions and boiler performance. A target of achieving fifty percent 
NO, reduction using combustion modifications has been estab- 


lished for the project. The stepwise approach that is being used to 
evaluate the NO, control technologies requires three plant outages 
to successively install the test instrumentation and the different lev- 
els of the low NO, concentric firing system (LNCFS). Following 
each outage, a series of four groups of tests are performed. These 





are (1) diagnostic, (2) performance, (3) long-term, and (4) verifica- 
tion. These tests are used to quantify the NO, reductions of each 
technology and evaluate the effects of those reductions on other 


combustion parameters such as particulate characteristics and 
boiler efficiency. 


27419 (DOE/PC/89659-T9) Coal reburning for cyclone 
boller NO, control demonstration: Quarterly report No. 8, Jan- 
uary, February, and March 1992. Babcock and Wilcox Co., 
Cassville, Wi (United States). [1992]. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89659. 
Order Number DE92018484. Source: OSTI; NTIS; GPO Dep. 

Babcock & Wilcox engineering studies followed by pilot-scale 
testing has developed/confirmed the potential of utilizing gas, oil or 
coal reburning as <. viable NO, reduction technology. To date, two 
US sponsored programs promote natural gas/oil as a reburning 
fuel because it was believed that gas/oil will provide significantly 
higher combustion efficiency than using coal at the reburn zone. 
Although B&W has shown that gas/oil reburning will play a role in 
reducing NO, emissions from cyclone boilers, B&W coal rebuming 
research has also shown that coal as a reburning fuel performs 
nearly as well as gas/oil without deleterious effects on combustion 
efficiency. This means that boilers using reburning for NO, control 
can maintain 100% coal usage instead of switching to 20% gas/oil 
for reburning. As a result of the B&W performed coal reburning re- 
search, the technology has advanced to the point which it is now 
ready for demonstration on a commercial scale. 


27420 (DOE/PC/89754—T2) The kinetics of sulfation of cal- 
clum oxide: [Quarterly] project status report, March 1, 
1990-—May 31, 1990. Sarofim, A.F.; Longwell, J.P. Massachusetts 
Inst. of Tech., Cambridge, MA (United States). [1990]. 52p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89754. Order Number DE92018755. Source: OSTI; 
NTIS; GPO Dep. 

The rate of sulfation of a CaO surface is rapid at first, limited by 
the intrinsic kinetics, but slows down with increasing conversion as 
@ consequence of the increased resistance to diffusion through the 
product layer. The objectives of this study are to determine the in- 
trinsic kinetics and the product layer diffusion pate by minimizing 
the resistances to gas-phase pore diffusion, and eliminating compli- 
cations due to pore filling. This is achieved by the use of 
nonporous CaO. A wide range of particle sizes are used to change 
the relative importance of the regimes in which the intrinsic kinetics 
and product layer diffusion control. The assumption of constant 
product layer diffusivity can then be tested and the variables that 
determine this diffusivity independently studied. Information on 
product layer diffusion can also be obtained from studies of porous 
particles after the pore mouths are all plugged and a uniform sur- 
face coating is obtained. This information on diffusion rate and 
intrinsic reactivity can then be combined with a geometrical model 
to describe the rate of reaction over the entire range of conver- 
sions and is particularly useful in treating the effect of particle size 
on conversion history. 


27421 (DOE/PC/89754—-T3) The kinetics of sulfation of 
calcium oxide: [Quarterly] report No. 4, December 1, 1989- 
February 28, 1990. Sarofim, A.F.; Longwell, J.P. Massachusetts 
Inst. of Tech., Cambridge, MA (United States). 28 Mar 1990. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89754. Order Number DE92018754. Source: 
OSTI; NTIS; GPO Dep. 

The objectives of this study are to determine the intrinsic kinetics 
and the product layer diffusion rate by minimizing the resistances 
to gas-phase pore diffusion, and eliminating complications due to 
pore filling. In the report, a grain model was used to introduce the 
various potentially rate-limiting processes. It was compared with re- 
sults obtained with a distributed pore model by Bhatia & Perimutter 
(1981). Comparing the predicted behavior of the surface areas with 
conversion, it was even possible to compare experimental results 
with other models. The conclusion of this study was that, even 
thought the kinetic parameters obtained with different samples dif- 
fered much more if product layer diffusion assumed <ate-limiting 
rather than the surface reaction, the shape of the predicted curve 
approached the experimental findings so much better, that product 
layer diffusion is indeed most likely to be rate-limiting. (VC) 
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27422 (DOE/PC/89754-T4) The kinetics of sulfation of 
calcium oxide: [Quarterly] report No. 3, September 1, 1989- 
November 30, 1989. Sarofim, A.F.; Longwell, J.P. Massachusetts 
Inst. of Tech., Cambridge, MA (United States). 29 Dec 1989. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89754. Order Number DE92018753. Source: 
OSTI; NTIS; GPO Dep. 

Studies of the sulfation rate behavior show an initial fast rate 
followed by a rate decrease. This behavior has generally been in- 
terpreted as product layer diffusion limitations taking over after an 
initial kinetic rate regime. Many investigators tried to model this ob- 
served rate change. As pore diffusion was a limiting phenomenon 
in most of the experiments, authors have used several pore mod- 
els to described this complication, more or less successfully. 
Product layer diffusivity has been assumed to be constant as con- 
version increased; however, there is no general agreement as to 
its value. In this work we are investigating the mechanism of this 
process with emphasis on measurement of product layer diffusivity 
and the surface reaction rate. Some additional experimental work 
was done to investigate the order and activation energy of the sul- 
fation under different conditions. The effect of additives was 
studied again, by sprinkling some KCI or NaCi salt on top of par- 
tially reacted synthetic lime, in an effort to change the surface 
reaction rate rather than the diffusion rate. 


27423  (DOE/PC/89754-T5) The kinetics of sulfation of 


calcium oxide: [Quarterly] project status report, June 1, 1989- 
August 31, 1989. Sarofim, A.F.; Longwell, J.P. Massachusetts 
Inst. of Tech., Cambridge, MA (United States). [1989]. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89754. Order Number DE92018752. Source: OSTI; 
NTIS; GPO Dep. 

Studies of the sulfation rate behavior show an initial fast rate 
followed by a rate decrease. This behavior has generally been in- 
terpreted as product layer diffusion limitations taking over after an 
initial kinetic rate regime. Many investigators tried to model this ob- 
served rate change, more or less successfully. No agreement has 
been reached, however, as to the value of the product layer diffu- 
sivity. In this work we want to investigate the mechanism of this 
process. During the last quarter, most attention has been paid to 
analyzing the results obtained earlier. In the light of some unex- 
pected results, we returned to the most fundamental question: 
what is the rate-limiting mechanism? It appeared that whatever the 
mechanism is, no rate “constant” could be used, since the rate is a 
function of the product layer composition, which changes during 
the reaction. When comparing the results obtained with different 
samples, however, it appeared that the best correlation was found 
if one assumes the limiting rate to occur at the CaSO, interphase. 
This point of view has never been presented before and requires 
therefore a more attentive analysis. 


27424 (DOE/PC/89754—T6) The kinetics of sulfation of cal- 
clum oxide: [Quarterly] project status report, February 27, 
1989-May 31, 1989. Sarofim, A.F.; Longwell, J.P. Massachusetts 
Inst. of Tech., Cambridge, MA (United States). [1989]. 33p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89754. Order Number DE92018751. Source: OST]; 
NTIS; GPO Dep. 

Studies of the sulfation rate behavior show an initial fast rate fol- 
lowed by a rate decrease. It is generally agreed that product layer 
diffusion limitations are the explanation for this behavior. Many in- 
vestigators tried to model this observed rate change, more or less 
successfully. No agreement has been reached, however, as to the 
value of the produce layer diffusivity. Hence, in this work we want 
to investigate the mechanism of this process. In addition to under- 
standing the initial kinetics, two questions will be focused on. First, 
we should understand what is diffusing. It appears that the driving 
force for this diffusion phenomenon is not first order with the SO. 
concentration in the gas. This would indicate that some other, in- 
termediary step is occurring. The second question concerns the 
composition of the product layer. Different conditions at the start of 
the reaction were observed to produce different diffusion rates at a 


later stage. The microscopic appearance of the product layer ¢.lso 
appeared to be different. 
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27425 (DOE/PC/89768-T4) Pulsed _ electron beam 
precharger: Technical progress report No. 1, September 1, 
1989-November 30, 1989. Finney, W.C. (ed.); Shelton, W.N. 
Florida State Univ., Tallahassee, FL (United States). Dept. of 
Physics. [1989]. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89PC89768. Order Number 
DE92017638. Source: OSTI; NTIS; GPO Dep. 

This is the fifth in a series of contracts and grants exploring the 
advanced particulate pollution control technology of electron beam 
precipitation. The chief goal of the current contract is to develop a 
laboratory scale electron beam precharger using a pulsed electric 
field to the proof-of-concept stage. Contract tasks leading to the 
achievement of this goal are generally divided up into two cate- 
gories: tasks required to bring the Electron Beam Precipitator 
(EBP) test system up to an operational level for the contract work, 
and tasks concerning the actual experimental and analytical phase 
of the study. Not unexpectedly, the early portion of the contract du- 
ration will be devoted to the commissioning of the EBP and its 
many subsystems, while the latter portion will devote itself to test- 
ing the new pulsed electron beam precharger. 


27426 (DOE/PC/89805—-T4) Cross-flow, filter-sorbent cate- 
lyst for particulate, SO. and NO, control: First quarterly 
technical progress report, 1990. Little (Arthur D.), Inc., Cam- 
bridge, MA (United States). Mar 1990. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89805. 
Order Number DE92016118. Source: OSTI; NTIS; GPO Dep. 

This synopsis describes a new concept for integrated pollutant 

control: a cross-flow filter comprised of layered, gas permeable 
membranes that act as a particulate filter, an SO, sorbent, and a 
NO, reduction catalyst. 
27427 (DOE/PC/89805-TS5) Cross-fiow filter-sorbent cate- 
lyst for particulate, SO. and NO, control: Second quarter 
technical progress report. Little (Arthur D.), Inc., Cambridge, MA 
(United States). May 1990. 48p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-89PC89805. Order 
Number DE92016119. Source: OSTI; NTIS; GPO Dep. 


This report describes a new concept for integrated pollutant con- 
trol: a cross-flow filter comprised of layered, gas permeable 


membranes that act a particulate filter, an SO2 sorbent, and a NO, 
reduction catalyst. 


27428 (DOE/PC/89805—-T7) Cross-flow, filter-sorbent cate- 
lyst for particulate, SO. and NO, control: Sixth quarterly 
technical progress report. Benedek, K. (Little (Arthur D.), Inc., 
Cambridge, MA (United States)); Flytzani-Stephanopoulos, M. Little 
(Arthur D.), Inc., Cambridge, MA (United States). Aug 1991. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89805. Order Number DE92016121. Source: 
OSTI; NTIS; GPO Dep. 

This report describes a new concept for integrated pollutant con- 
trol: a cross-flow filter comprised of layered, gas permeable 
membranes that act a particulate filter, an SO. sorbent, and a NO, 
reduction catalyst. 


27429 (DOE/PC/89805-T8) Cross-flow, filter-sorbent cate- 
lyst for particulate, SO. and NO, control: Seventh quarterly 
technical progress report. Benedek, K. (Little (Arthur D.), Inc., 
Cambridge, MA (United States)); Flytzani-Stephanopoulos, M. Little 
(Arthur D.), Inc., Cambridge, MA (United States). Jan 1992. 37p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89805. Order Number DE92016122. Source: 
OSTI; NTIS; GPO Dep. 

This report describes work performed on a new concept for inte- 
grated pollutant control: a cross-flow filter comprised of layered, 
gas permeable membranes that act as a particle filter, an SO 2 
sorbent, and a NO , reduction catalyst. One critical element of the 
R&D program is the development of mixed metal oxide materials 
that serve as combined SO 2 sorbents and NO , reduction cata- 
lysts. In this seventh quarterly progress report, we summarize the 
performance characteristics of three promising sorbent/catalyst ma- 
terials tested in powder form. 


27430 (DOE/PC/90309-6) Anion-exchange _resin-based 
desulfurization process: Quarterly technical progress report, 
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Januray 1, 1992—March 31, 1992. Sheth, A.C.; Strevel, S.D.; 
Dharmapurikar, R. Tennessee Univ., Tullahoma, TN (United 
States). Space inst. [1992]. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-90PC90309. Order 
Number DE92015641. Source: OSTI; NTIS; GPO Dep. 

Under DOE Grant No. FG22-90PC90309, the University of Ten- 
nessee Space Institute (UTSI) is contracted to further develop its 
anion-exchange, resin-based desulfurization concept to desulfurize 
alkali metal sulfates. From environmental as well as economic 
viewpoints, it is necessary to remove soluble sulfates from the 
wastes created by flue gas desulfurization systems. In order to do 
this economically, a low-cost desulfurization process for spent 
sorbents is necessary. UTSI's anion-exchange resin-based desulfu- 
rization concept is believed to satisfy these requirements. 


27431 (DOE/PC/90361-T6) Catalytic fabric filtration for si 
multaneous NO, and particulate control: Quarterly technical 
progress report, January 1-March 31, 1992. Weber, G.F.; Ness, 
S.R.; Laudal, D.L.; Dunham, G. North Dakota Univ., Grand Forks, 
ND (United States). Energy and Environmental Research Center. 
May 1992. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90361. Order Number 
DE92017974. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to develop advanced concepts 
for removal of NO, from flue gas emitted by coalfired utility boilers, 
or for the control of NO, formation by advanced combustion modifi- 
cation techniques. Funded projects are required to focus on the 
development of technology that significantly advances the state of 
the art using a process or a combination of processes capable of 
reducing NO,. emissions to 60 ppM or less. The concept must 
have successfully undergone sufficient laboratory-scale develop- 
ment to justify scaleup for further evaluation at the pilot scale (not 
to exceed 5 MWe in size). Other requirements include production 
of a nonhazardous waste or a salable byproduct. The concept 
should have application to both new and retrofit coal-fired systems. 
The concept should also show the potential for a 50% cost savings 
when compared to a commercial selective catalytic reduction 
(SCR) process capable of meeting the 60-ppM NO, emission limit. 


27432 (DOE/PC/90363-T4) Development of advanced NO, 
control concepts for coal-fired utility boilers: techni- 
cal progress report No. 5, October 1—-December 31, 1991. 
Evans, A.; Newhall, J.; England, G.; Seeker, W.R. Energy and En- 
vironmental Research Corp., Irvine, CA (United States). 27 May 
1992. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90363. Order Number 
DE92017921. Source: OSTI; NTIS; GPO Dep. 

CombiNO, is an integration of three technologies: modified re- 
burning, promoted selective noncatalytic reduction (SNCR) and 
methanol injection. These technologies are combined to achieve 
high levels of NO,, emission reduction from coal fired power plants 
equipped with SO. scrubbers. The first two steps, modified reburn- 
ing and promoted SNCR are linked. It has been shown that, 
performance of the SNCR agent is dependent upon local oxidation 
of CO. Reburning is used to generate the optimum amount of CO 
to promote the SNCR agent, although lower levels of reburning are 
needed than are traditionally applied in the reburning process. If 
the reburn fuel is natural gas, the combination of reburning and 
SNCR may result in a significant cost savings over conventional 
reburning. The third step, injection of methanol into the flue gas, is 
used to convert NO to NO2 which may subsequently be removed 
in a wet scrubber. 


27433 (DOE/PC/90364-T2) Flue gas conditioning for im- 
proved particle collection in electrostatic precipitators: 
Quarterly technical report. Durham, M.D. ADA Technologies, Inc., 
Englewood, CO (United States). 27 Apr 1992. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC90364. (ADA-4300-92-Q2). Order Number DE92017935. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this research program is to identify and evaluate 
a variety of additives capable of increasing particle cohesion which 
could be used for improving collection efficiency in an ESP. A 
three-phase screening process will be used to provide the, evalua- 
tion of many additives in a logical and cost-effective manner. The 
three step approach involves the following experimental setups: 1. 





Provide a preliminary screening in the laboratory by measuring the 
effects of various conditioning agents on reentrainment of flyash 
particles in an electric field operating at simulated flue gas condi- 
tions. 2. Evaluate the successful additives using a 100 acfm 
bench-scale ESP operating on actual flue gas. 3. Obtain the data 
required for scaling up the technology by testing the two or three 
most promising conditioning agents at the pilot scale. 


27434 (DOE/PC/90544-T4) Healy clean coal project: Quar- 
terly technical progress report No. 5, January-March 1992. 
Stone and Webster Engineering Corp., Boston, MA (United States). 
May 1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-91PC90544. Order Number 
DE92017970. Source: OSTI; NTIS; GPO Dep 

The objective of the Healy Clean Coal Project is to demonstrate 
the integration of an advanced combustor and heat recovery 
system with both high and low temperature emission control pro- 
cesses. The emission levels of SO2, NOx, and particulates are 
expected to be significantly better then the federal New Source 
Performance Standards. (VC) 


27435 (DOE/PC/90545-T7) Full-Scale Demonstration Low- 
NO, Cell™ Burner retrofit: report No. 5, October 1, 
1991—December 31, 1991. Babcock and Wilcox Co., Alliance, OH 
(United States). 6 Apr 1992. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-91PC90545. Order 
Number DE92018419. Source: OSTI; NTIS; GPO Dep. 

The Low-NO, Cell™ Burner operates on the principle of staged 
combustion. The lower burner of each two-nozzie cell is modified 
to accommodate all the fuel input previously handled by two noz- 
zles. Secondary air, less than theoretically required for complete 
combustion, is introduced to the lower burner. The remainder of 
secondary air is directed to the upper “port” of each cell to com- 
plete the combustion process. B&W/EPRI have thoroughly tested 
the LNCB™ at two pilot scales (6 million Btu per hour and 100 mil- 
lion Btu per hour), and tested a single full-scale burner in a utility 
boiler. Combustion tests at two scales have confirmed NO, reduc- 
tion with the low-NO, cell on the order of 50% relative to the 
standard cell burner at optimum operating conditions. The technol- 
ogy is now ready for full unit, full-scale demonstration. 


27436 (DOE/PC/90545—-T8) Fullscale demonstration Low- 
NO, Cell™ Burner retrofit: report No. 6, January 1, 
1992-March 31, 1992. Babcock and Wilcox Co., Alliance, OH 
(United States). 11 May 1992. 49p. by USDOE, Wash- 
ington, DC (United States). DOE Contract FC22-91PC90545. Order 
Number DE92018420. Source: OSTI; NTIS; GPO Dep. 

The Low-NO, Cell™ Burner operates on the principle of staged 
combustion. The lower burner of each two-nozzie cell is modified 
to accommodate all the fuel input previously handled by two noz- 
zles. Secondary air, less than theoretically required for complete 
combustion, is introduced to the lower burner. The remainder of 
secondary air is directed to the upper “port” of each cell to com- 
plete the combustion process. B&W/EPRI have thoroughly tested 
the LNCB™ at two pilot scales (6 million Btu per hour and 100 mil- 
lion Btu per hour), and tested a single full-scale burner in a utility 
boiler. Combustion tests at two scales have confirmed NO, reduc- 
tion with the low-NO, cell on the order of 50% relative to the 
standard cell burner at optimum operating conditions. The technol- 
ogy is now ready for full unit, full-scale demonstration. 


27437 (DOE/PC/90548-T5) LIFAC Sorbent Injection Desul- 
furization Demonstration Project: Quarterly report No. 5, 
October—December 1991. LIFAC North America, Inc., Oakland, 
CA (United States); ICF Kaiser Engineers, Inc., Pittsburgh, PA 
(United States); Tampella Power, Tampere (Finland). [1991]. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-91PC90548. Order Number DE92013799. Source: 
OSTI; NTIS; GPO Dep. 

LIFAC combines upper-furnace limestone injection followed by 
post- furnace humidification in an activation reactor located be- 
tween the air preheater and the ESP. The process produces a dry 
and stable waste product that is partially removed from the bottom 
of the activation reactor and partially removed at the ESP. In 
November 1990, after a ten (10) month negotiation period, LIFAC 
NA and the US DOE entered into a Cooperative Agreement for the 
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design, construction, and demonstration of the LIFAC system. This 
report is the fifth Technical Progress Report covering the period 
October 1, 1991 through the end of December 1991. Due to the 
power plant's planned outage schedule, and the time needed for 
engineering, design and procurement of critical equipment, DOE 
and LIFAC NA agreed to execute the Design Phase of the project 
in August 1990, with DOE funding contingent upon final signing of 
the Cooperative Agreement. 


27438 (DOE/PC/90550—-T4) Integrated dry NO,/SO, emis- 
sions control system: Quarterly report No. 4, October 
1—December 31, 1991. Public Service Co. of Colorado, Denver, 
CO (United States). 15 Feb 1992. 16p. by USDOE, 
Washington, DC (United States). DOE Contract FC22-91PC90550. 
Order Number DE92017882. Source: OSTI; NTIS; GPO Dep. 

The DOE Cooperative Agreement No. DE-FC22-91PC90550 
dated march 11, 1991, Public Service Company of Colorado has 
prepared the following quarterly report for Phases |, IIA, and IIB of 
the Integrated Dry No,/SO2 Emissions Control System Project. 
This project includes low NO, burners with NO, ports (post firing 
air injection), humidification and dry sorbent injection. 


27439 (DOE/PC/90550—T5) integrated dry NO,/SO, emis- 
sions control system: Quarterly report No. 4, October 
1—December 31, 1991. Public Service Co. of Colorado, Denver, 
CO (United States). 15 Feb 1992. 13p by USDOE, 
Washington, DC (United States). DOE Contract FC22-91PC90550. 
Order Number DE92018312. Source: OSTI; NTIS; GPO Dep. 

The DOE Cooperative Agreement No. DE-FC22-91PC90550 
dated March 11, 1991, Public Service Company of Colorado has 
prepared the following quarterly report for Phases |, IIA, and IIB of 
the Integrated Dry NO,SO2 Emissions Control System 
This project includes low NO, burners with NO, ports (post firing 
air injection), humidification and dry sorbent eum 


(DOE/PC/91159-T2) Development of a anal 
boller process model: Second quarterly progress 

1, 1992—March 31, 1992. Wu, K.T. Seannesene 
mental Research Corp., irvine, CA (United States). 30 Apr 1992. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91159. Order Number DE92016613. Source: 
OSTI; NTIS; GPO Dep. 

The overall objective of this program is to integrate Energy and 
Environmental Research expertise in boiler reburning performance 
evaluation into a package of analytical computer tools. Specific ob- 
jectives of the program are to develop a computational capability 
with the following features: (a) can be used to predict the impact of 
gas reburning application on thermal conditions in the boiler radiant 
furnace, and on overall boiler performance. (6) can estimate gas 
reburning NO, reduction effectiveness based on specific reburning 
configurations and furnace/boiler configurations. (c) can be used as 
an analytical tool to evaluate the impact of boiler process parame- 
ters (@.9., fuel switching and changes in boiler operating 
conditions) on boiler thermal performance. (d) is adaptable to most 
boiler designs (tangential and wall fire boilers) and a variety of fu- 
els (solid, liquid, gaseous and slurried fuels). (e) is sufficiently user 
friendly to be exercisable by engineers with a reasonable knowl 
edge of boilers, and with reasonable computer skills. Here, “user 
friendly” means that the user will be guided by computer codes 
during the course of setting up individual input files for the boiler 
performance model. 


27441 (DOE/PC/91293-2) Direct catalytic decomposition of 
nitric oxide: Quarterly technical progress report No. 2, 
January—March 1992. Flytzani-Stephanopoulos, M.; Sarofim, A.F.; 
Zhang, Y. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). Dept. of Chemical Engineering. [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91293. Order Number DE92018759. Source: OSTI; NTIS; 
GPO 


This project will investigate a suitable catalyst system for the di- 


rect NO decomposition, for post-combustion NO. control. The 
proposed process will not use a reductant, such as ammonia in 
case of Selective Catalytic Reduction (SCR) process for catalytic 
reduction of NO, to nitrogen. This is a simplified process basically 
involving passing the flue gas through a catalytic converter, thus 
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avoiding problems generally associated with the commercial Selec- 
tive Catalytic Reduction (SCR) process, namely high operating 
cost, ammonia slip, and potential N20 emissions. A brief descrip- 
tion of the proposed work is as follows: Catalysts will be prepared 
by incorporating metal cations into zeolite supports according to ion 
exchange procedures widely used in preparation of metal/zeolite 
catalysts. Zeolites will be modified to improve catalytic activity, by 
blocking ion exchange sites in the small pores of zeolites with pro- 
moter cations of high valence. The catalysts of primary interest 
include copper (Cu), palladium (Pd), platinum (Pt), silver (Ag), and 
nickel (Ni) exchanged zeolites. 


27442 (DOE/PC/91295-T3) A novel treatment 
system for coal wastewaters: Quarterly report, March 2, 1992— 
June 1, 1992. Wang, H.Y.; Srinivasan, K.R. Michigan Univ., Ann 
Arbor, Mi (United States). Dept. of Chemical Engineering. [1992]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91295. Order Number DE92018307. Source: 
OSTI; NTIS; GPO Dep. 

The aims of this study are to develop, characterize and optimize 
a novel treatment scheme that would be effective simultaneously 
against the toxic organics and heavy metals present in coal con- 
version wastewaters. To remove and recover heavy metals from 
wastewaters, four different types of surfactant-clay complexes have 
been prepared using hectored or montmorillonite as the base 
clays. The adsorbent is prepared by first coating the clay surface, 
upto a monolayer, with a cationic surfactant, CBDA, to which an 
amine, (DT), or a carboxylic acid (Palmitic acid, PA) is anchored 
using hydrophobic effect to form a mixed bilayer. Such an arrange- 
ment is expected to locate the functional groups in metal 
adsorption at the solid-solution interface. Complexes based on hec- 
tored are shown to adsorb Cu** ions more strongly than the ones 
based on montmorillonite. The rate of adsorption of Cu** ions is 
quite rapid and the adsorbed amount levels off in less than 2 hrs. 
The optimum pH for metal adsorption is around 6.5 and the 
amount of metal adsorbed declines sharply on the lower pH side of 
the pH optimum, suggesting that removal and recovery of ad- 
sorbed metal ions can be effected by a slight pH shift. 


27443 (DOE/PC/91302-3) Hydrothermal reactions of fly 
esh: [Quarterly report], April 1, 1992—June 31, 1992. Brown, 
P.W. Pennsylvania State Univ., University Park, PA (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91302. Order Number 
DE92018309. Source: OSTI; NTIS; GPO Dep. 

The reactions which occur when fly ash is treated under hy- 
drothermal conditions will be investigated. This will be done for two 
primary reasons. The first of these is to determine the nature of the 
phases that form, to assess the stabilities of these phases in the 
ambient environment and, finally, to assess whether these phases 
are capable of sequestering hazardous species. The second rea- 
son for undertaking this proposed study is that, depending on the 
composition of the ash and the presence of selected additives, it 
may be possible under hydrothermal conditions to form compounds 
which have cementitious properties. Formation of four classes of 
compounds which bracket likely fly ash compositional ranges, have 
been selected for study. These are calcium silicate hydrates, 
calcium silicosulfates, calcium aluminosulfates, and alkali alumi- 
nosilicates. The specific compounds fabricated will be determined 
and their stability regions assessed. As a part of stability assess- 
ment, the extent to which selected hazardous species are 
sequestered seal be determined. Finally, the cementing properties 
of these compounds will be established. 


27444 (DOE/PC/91334—-T38) The use of FBC wastes in the 
reclamation of coal slurry solids: Technical ,» December 
1, 1991—February 29, 1992. Dreher, G.B.; Roy, W.R.; Steele, J.D. 
Illinois State Geological Survey, Champaign, IL (United States). 
[1992]. 24p. Sponsored by USDOE, Washington, DC (United 
States); Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE92018390. Source: OSTI; NTIS; GPO Dep. 

The present research project is designed to provide initial data 
on one possible use of FBC waste. FBC wastes from five different 
locations in Illinois are mixed with coal slurry solids (CSS) from two 
different coal preparation plants at Illinois coal mines. In mixtures 
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of FBC waste and coal slurry solids, the alkaline components of 
the FBC waste are expected to react with acid produced by the 
oxidation of pyrite in the coal slurry solid. An objective of this re- 
search is to determine the chemical composition of aqueous 
leachates from mixtures of FBC wastes, generated under various 
operating conditions, and the coal slurry solids. 


27445 (DOE/PC/91334-T60) Evaluation and utilization of 
Illinois FBC residues for construction materials: [Quarterly] 
technical report, December 1, 1991-February 29, 1992. 
Ghafoori, N.; Sami, S. Southern Illinois Univ., Carbondale, IL 
(United States). Dept. of Civil Engineering and Mechanics. [1992]. 
8p. Sponsored by USDOE, Washington, DC (United States); Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). DOE Contract FG22-91PC91334. Order Number 
DE92018299. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this program is to investigate the extent 
to which fluidized bed combustion (FBC) by-products can be prop- 
erly utilized as the viable construction materials. This investigation 
focuses primarily on the properties of residues derived from flu- 
idized combustion burning of Illinois high-sulfur coal. The research 
plan calls for evaluation of physico-chemical and engineering char- 
acteristics of the FBC-based cement and non-cement mixes. The 
results of this study will be used to compare the physical mechani- 
cal properties of the FBC-based mixtures with those of 
conventional mixes. The suitabililty of using FBC residues as a filler 
or binder aggregate for construction applications such as structural 
concrete members, precast building products, and as based or 
surface course for gravity dams and pavements in the form of con- 
ventional and roller compacted materials will then be evaluated. 


27446 (DOE/PC/91334—T61) Stabilization and/or regenera- 
tion of spent sorbents from coal gasification: [Quarterly] 
technical report, December 1, 1991-February 29, 1992. Ab- 
basian, J.; Hill, A.H.; Wangerow, J.R. Institute of Gas Technology, 
Chicago, IL (United States). [1992]. 23p. Sponsored by USDOE, 
Washington, DC (United States); Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE92018350. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this investigation is to determine the effects of 
SO, partial pressure and reaction temperature on the conversion of 
sulfide containing solid wastes from coal gasifiers to stable and en- 
vironmentally acceptable calcium-sulfate, while preventing the 
release of sulfur dioxide through undesirable side reactions during 
the stabilization step. An additional objective of this program is to 
investigate the use of the Spent Sorbent Regeneration Process 
(SSRP) to regenerate spent limestone, from a fluidized-bed gasifier 
with in-bed sulfur capture, for recycling to the gasifier. To achieve 
these objectives, selected samples of partially sulfided sorbents will 
be reacted with oxygen at a variety of operating conditions under 
sufficient SO2 partial pressure to prevent release of sulfur from the 
solids during stabilization that reduces the overall sorbent utiliza- 
tion. Partially sulfided limestone will also be regenerated with water 
to produce calcium hydroxide and release sulfur as H2S. The re- 
generated sorbent will be dewatered, dried and pelletized. The 


reactivity of the regenerated sorbent toward H2S will also be deter- 
mined. 


27447 


(DOE/PC/91337-T2) An experimental study of NO, 
recycle in the NOXSO flue gas cleanup process: Quarterly 


technical progress report, January 1—March 31, 1992. NOXSO 
Corp., Library, PA (United States). [1992]. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91337. Order Number DE92018395. Source: OSTI; NTIS; 
GPO Dep. 

NO, recycle is one part of the NOXSO process. In this process, 
90% of the acid pollutants (NO, and SO2) can be removed simul- 
taneously by adsorption on the surface of a PO sorbent material. 
The sorbent is subsequently regenerated by heating and contacting 
the hot sorbent with a reducing gas followed by steam. The NO, is 
removed in the heating process, and the SOz is removed by the 
chemical reaction of the reducing gas and steam. The NO , stream 
produced is returned to the combustion process with combustion 
air, which is called the NO, recycle. The NO, is reduced in the 
flame to No, H20, and CO. NO, recycle will be implemented at 





the full-scale commercial demonstration plant at Niles. The concept 
of NO, recycle has been tested previously at DOE-Pittsburgh En- 
ergy Technology Center (PETC) using a 500 lb/hr coal combustor 
used for the 3/4 MW tests and also using a tunnel furnace capable 
of being fired with a variety of fuels including gas, fuel oil, coal, 
and coal-water mixtures. The results were very promising and 
demonstrated the destruction of NO, compounds when fed to the 
combustion system. The data also indicate that the extent of NO, 
reduction is determined by the location of the NO, injection and 
the combustor design. This current project is re testing of 
NO, destruction mechanisms and to help with the implementation 
at the Niles station. 


27448 (DOE/PC/91345—T5) A novel carbon-based on 
for flue gas cleanup: Third quarterly technical progress report, 
January 1-March 31, 1992. Gangwal, S.K. (Research Triangle 
Inst., Research Triangle Park, NC (United States)); Silveston, P.L. 
Research Triangle Inst., Research Triangle Park, NC (United 
States). Apr 1992. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91345. Order Number 
DE92016680. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to demonstrate the preliminary 
technical and economic feasibility of a novel carbon-based process 
for removal of at least 95% SO. and at least 75% NO, coal com- 
bustion flue gas. In the process, flue gas leaving the electrostatic 
precipitator (ESP) is passed through a ro bed of achieved car- 
bon catalyst employing a periodic ic aci 
The SOz is oxidized to SO3 and re 
furic acid. The SO2-free flue gas is then mixed with NHs, 

NO, in the gas is subjected to se i j 
to No over a fixed bed of activated carbon 


the University of Waterloo (Waterloo). RT! will conduct 

moval studies, whereas Waterloo will conduct the SO. 
studies. The ultimate goal of the project is to demonstrate that the 
process can be reduce the cost of icity by 20% over conven- 
tional SCR/flue gas desulfurization (FGD) processes. In the present 
quarter, the continuous SO. analyzer system at Waterloo was 
completed. The SO. removal factorial experiments were begun Wa- 
terloo with the BPL carbon at 21°C. Also, SO2 removal was tested 
on two catalyst at RT! at 80°C. NO, conversion was tested on a 
variety of catalysts at RTI. It was shown that the BPL carbon could 
remove over 95% SO. at 21°C but would required several beds at 
space velocity in each bed of abut 1,500 scc/(cc-h) to reduce SO, 
from 2,500 ppm to 100 ppm. A modified carbon catalyst tested at 
RTI showed 99% SO2 removal at 80°C at 1,400 scc/(cc-h). Also, it 
was possible to produce nearly 9 normal H2SO, by periodic flush- 
ing of this catalyst. The modified carbon catalyst also demonstrated 
removal of more than 80% NO,. 7 refs., 7 figs., 4 tabs. 


27449 (TVA/RDG/EQS-91/6) SO» 
Fossil Plant: Final environmental assessment. Tennessee Val- 
ley Authority, Knoxville, TN (United States). Environmental Quality 
Staff. Aug 1991. 40p. Sponsored by Tennessee Valley Authority, 
Knoxville, TN (United States). Order Number DE92015730. Source: 
OSTI; NTIS. 

The Clean Air Act Amendments (CAAA) of 1990 require a 
national reduction in SO2 emissions to control acid rain. This envi- 
ronmental assessment (EA) describes alternative considered (and 
the associated environmental consequences) for complying with 
SOz reduction requirements of the amendments at Tennessee 
Valley Authority's (TVA) Cumberland Fossil Plant (CUF). TVA pro- 
poses to reduce SO2 emissions at CUF to 1.2 Ib/10, Btu or less as 
part of its compliance with the CAAA requirements. The two most 
viable options to achieve this reduction are a switch to western 
low- sulfur coal and the installation of flue gas desulfurization 
(FGD), also called scrubbers. 
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Refer also to citation(s) 27388, 27449, 27478, 28122, 29323, 
29332, 29348, 29349 


27450 (ANL/RP-76518) Environmental externalities: An 
ASEAN application to coal-based power generation: Extract. 
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Szpunar, C.B.; Gillette, J.L. Argonne: National Lab., IL (United 
States). Jun 1992. 25p. Sponsored by USDOE, Washington, DC 
(United States); Agency for International Development, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE92017239. Source: OSTI; NTIS; INIS; GPO Dep. 
Significant benefits to human health that result from emissions 
Se Oe ee ene 
Many scientists, economists, risk analysts, and policymakers be- 
lieve that comparisons of the benefits with the costs of pollution 
control demonstrate that the US stationary source, air emissions 
control program is justified. This justification is based upon pro- 
nounced benefits to human health, especially from controlling 
suspended particulates and sulfur compounds. Market decisions 
are usually made on the basis of a consideration of traditional 
costs such as capital, operating and maintenance, fuel costs, and 
fixed charges. Social costs, which could be significant, are not in- 
corporated explicitly into such decisions. These social costs could 
result in a net reduction in the welfare of individuals, and of society 
as a whole. Because these social costs and their effects are not 
represented in the price of energy, individual have no way to ex- 


sources and production of energy products can lead to and equilib- 
rium, where the total cost of energy and energy products, together 
with resulting social costs, can be brought to an economic 
minimum. The concept of an air emissions control program is of in- 
terest to the ASEAN countries (Brunei, Indonesia, Malaysia, the 
Philippines, Singapore, and Thailand) and their governments, es- 
pecially if such a program could be justified in cost-benefit terms 
and shown to be directly applicable to ASEAN conditions. It is the 
intent of the effort described herein to demonstrate that technical 
options are available to control emissions from coal-based, electric 
power plants and that that costs of these options may be justified 
in cost-benefit terms. 


27451 (DOE/PC/89782-T3) Field and investiga- 
tions of selenium transformation: report. Atalay, A.; 
Koll, K.J. Oklahoma Univ., Norman, OK (United States). School of 
Civil Engineering and Environmental Science. 1 Dec 1990. 55p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89782. Order Number DE92018330. Source: 
OSTI; NTIS; GPO Dep. 
ga oe ee 
field investigation of a selected coal mine site in Oklahoma. The 
field investigation has been on-going since July 1990. An analysis 


profile of reclaimed land. Also, included is the investigation and 
preliminary results of SeO,*- adsorption and desorption using dif- 
ferent soil media, including coal mine spoils (overburden). 


(DOE/PC/89782-T4) Environmental impect assess- 
ment of selenium from coal mine spoils: Quarterly report. 
Atalay, A. Oklahoma Univ., Norman, OK (United States). School of 
Civil Engineering and Environmental Science. 1 Oct 1990. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89782. Order Number DE92018329. Source: 
OSTI; NTIS; GPO Dep. 

The development of environmental impact assessment of sele- 
nium from coal mine spoils will provide a useful guideline to predict 
the environmental impact of Se from abandoned coal mine opera- 
tions. Information obtained from such a study can be applied in 
areas where coal mining has not yet begun in order to predict and 
identify the geochemistry of rocks, soils, surface waters and 
groundwaters likely to be disturbed by coal mining operation. 


27453 (DOE/PC/89782-T5) Environmental impact assess- 
ment and selenium transformation in coal mine spolis: 
Seventh Atalay, A.; Koll, K.J. Oklahoma Univ., 
Norman, OK (United States). School of Civil Engineering and Envi- 
ronmental Science. 1 Jun 1991. 56p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89782. 
Order Number DE92018328. Source: OSTI; NTIS; GPO Dep. 

This quarterly report addresses the continued field investigation 
of a selected coal mining site in Oklahoma. Table 1 (appendix) por- 
trays all the data (field measurements) taken at the Henryetta 
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experimental site. An analysis of this data would be useful in pro- 
viding information for potential Se migration from a coal mining site 
and the distribution of Se in a soil profile of land reclaimed to its 
pristine state. Also addressed is the methodology developed (1) for 
$Se0,2- and SeO32- adsorption on selected soils, (2) leachate 
migration through a cell column using soil samples from the Hen- 
ryetta reclamation site, and (3) chemical transformation of SeO,?- 
under harsh chemical and conditions. 


27454 (DOE/PC/89782-T6) Selenium in Oklahoma ground 
water and soll: Quarterly report No. 6. Atalay, A.; Vir Maggon, 
D. Oklahoma Univ., Norman, OK (United States). School of Civil 
Engineering and Environmental Science. 30 Mar 1991. 67p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89782. Order Number DE92018300. Source: OSTI; 
NTIS; GPO Dep. 

Selenium with a consumption of 2 liters per day (5). The objec- 
tives of this study are: (1) to determine the concentrations of Se in 
Oklahoma ground water and soil samples. (2) to map the geo- 
graphical distribution of Se species in Oklahoma. (8) to relate 
groundwater depth, pH and geology with concentration of Se. 


27455  (DOE/PC/89782-T7) Selenium transformation in coal 
mine spoils: Quarterly report. Atalay, A.; Koll, K.J. Oklahoma 
Univ., Norman, OK (United States). School of Civil Engineering and 
Environmental Science. 1 Sep 1990. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89782. 
Order Number DE92018301. Source: OSTI; NTIS; GPO Dep. 

The objective of this part of the study is to investigate the 
oxidation-reduction (redox) environment that favor the release of 
selenium from coal mine spoils. It is anticipated that the study will 
help answer critical questions as to the form, solubility, and mobil- 
ity of selenium from the spoil site to the surrounding environment. 
This investigation will evaluate the conditions which favor the spe- 
ciation of selenium from coal mine spoils as affected by changes in 
the oxidation states of selenium. 


0110 Reserves, Geology, and Exploration 
Refer also to citation(s) 27358 


27456 (CONF-9006128—Vol.2, pp. 417) Peat accumulation 
rates in arctic Alaska: Ing to recent climatic change?. 
Schell, D.M. (Univ. of Alaska Fairbanks (United States)); Barnett, 
B. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From 
International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In Interna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

The accumulation of peat in arctic Alaska has left deposits up to 
2 meters in depth with basal ages of over 12,000 years B.P. The 
radiocarbon depressions in the peat serve as natural tracers of 
peat carbon movement in ecosystem processes. Many organisms 
collected from arctic Alaskan lakes and rivers show radiocarbon 
and stable isotope compositions that indicate that peat is being 
mobilized and acts as a major energy source to food webs. How- 
ever, the large inputs of bomb radiocarbon from weapons testing in 
the late 1950s and early 1960s should be producing elevations in 
radiocarbon content, since decomposition of recent vegetation is 
presumed to be the primary source of particulate and dissolved or- 
ganic matter in streams. All vegetation produced in the Northern 
Hemisphere since about 1958 has elevated radiocarbon concentra- 
tions. A net radiocarbon depression in consumers implies that the 
export of old peat carbon vastly exceeds that released from normal 
decay of recently grown plant material. Samples of dissolved 
organic carbon from tundra streams now being dated may help as- 
certain the source of carbon export. Upland valley peats show a 
truncated radiocarbon profile at the top at 1000-2700 years B.P., 
indicating that peat accumulation has ceased. Cores from the 
coastal plain show that accumulation is stili continuing, but de- 
creases in soil carbon content in upper soil horizons imply slower 
rates. Peat cores were collected along a transect parallel to the 
Beaufort Coast near Prudhoe Bay and along a coast-to-foothills 
transect from Prudhoe Bay to Toolik Lake. Radiocarbon profiles of 
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these cores are to be dated and should lead to a better under- 
standing of the role of permafrost peatlands in carbon storage. 


0120 Mining 
Refer also to citation(s) 27451, 27452, 27453, 27455, 27516, 27623 


27457 (ETDE-mf-92547893) New measuring techniques in 
the drill bit for recording of the full-face cutting rate and con- 
solidation of the roadway sides in the drili bit area. 
Kuehnemann, D. Arbeitsgemeinschaft Maschinenvortrieb Prosper- 
Haniel, Bottrop (Germany); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Oct 1990 116p. (In German). Con- 
tract BMFT 03E6198A. Order Number DE92547893. Source: 
OSTI; NTIS (US Sales Only). 

The safety of full-face cutting machines has to be assured also 
in greater depths. In addition, one wants to attain information about 
the rock conditions as early as possible in the case of occurring 
faults. For this reason, new systems were to be developed for mon- 
itoring of full-face cutting machines. Numerous measuring systems 
and monitoring systems were used and examined within the frame- 
work of the project works. It soon turned out that new systems had 
to be developed and tested for precise monitoring. Flexible micro- 
processor systems, sensors and actuators were developed and 
tested for the respective specific case of application. After several 
years of development work a new system was developed, which is 
continuous and transparently from the drill bit area to the surface 
area. Excavations in the drill bit area are recognized already 
immediately behind the drift face. Position and quantity of the exca- 
vations are transmitted and processed to a central microprocessor 
by underground ultrasonic sensors. With the aid of specific tech- 
nologies and newly developed building materials, these excavations 
are already consolidated and/or saved in the drill bit in front of the 
dust shield. The cutting rolls are monitored above ground, and the 
position of the full-face cutting machine is specified above ground. 
The automatic control via a laser sensor system is also carried out 
from above ground. In addition to control and monitoring, all other 
relevant parameters are transmitted from the underground machine 
to the surface, where they are indicated and recorded. With the 
technical data which are available in the computer, the data re- 
quired for optimal heading are determined and transmitted to the 
control elements of the microprocessors. (orig/HS). 


27458 (KTM/E-B-107) OPTIMITURVE and ADEWA Peat pro- 
duction based on solar energy and artificial dewatering of 
peat: Evaluation of the research programmes 1988-1990. Ka- 
vanagh, R. (Peat Research Centre, Dublin (ireland)); Chornet, E. 
Ministry of Trade and Industry, Helsinki (Finland). Energy Dept. 
1992. 56p. Order Number DE92540922. Source: OSTI; NTIS. 

Finland’s energy research programmes. 

The OPTIMITURVE programme has achieved 70 % of its tar- 
geted objective - 100 % increase in output per hectare per annum 
- at technical level. Joint industry/research institute projects have 
been particularly successful, have been well managed and have 
produced encouraging results. The state of technical know-how 
has been advanced significantly by OPTIMITURVE programme 
both at the basic theoretical levels and at the applied production 
levels. The increase in the knowledge base will be of use to aca- 
demic and practical peat professionals throughout the world. More 
interaction should be exist between and among groups to provide 
opportunities for real peer group review and evaluation. Any re- 
sources freed by reallocation of funds or a re-orientation of the 
programme should be directed to resolving the environmental is- 
sues facing future peat development and towards the utilisation of 
peat using new combustion and gasification technologies. The arti- 
ficial dewatering programme (ADEWA), launched in 1987 was a 
concerted effort to study the scientific and technological aspects of 
peat dewatering. The programme goals, in the very short time of 
three years, represent a formidable challenge in an inherently com- 
plex area; the separation of small (0,0001 m), hydrophilic 
polyelectolyte-like particles from aqueous suspensions. The pro- 
gramme has resulted in development of technological know-how 
but has not led to an increase in fundamental scientific knowledge. 
The results of ADEWA programme will be technologically useful 
both in Finland and at the international level. The ‘recipe’ for peat 





dewatering has been found, but in order to achieve a significant 
fraction of the objectives initially established, the ADEWA pro- 
gramme should be extended until the end of 1992. 


27459 (NEI-FI-161) The economical impacts of indigenous 
fuels: Final report. Hallikas, J.; Storhammar, E.; Heinaenen, T.; 
Sahrman, K.; Nenonen, T. Technical Research Centre of Finland, 
Jyvaeskylae (Finland). Combustion and Thermal Engineering Lab. 
1991. 55p. (in Finnish). Order Number DE92540930. Source: 
OSTI; NTIS. 

The economical impacts of indigenous fuels are studied. Besides 
the present situation some possible trends are considered. Peat 
using Rauhalahti power and heating plant produces 80 MW elec- 
tricity, 120 MW heat and 40 MW steam. Over 1 million cubic meter 
peat is used. Nine tenths of the used peat comes from central Fin- 
land. About 70 persons are employed in peat production, 35 
persons in transportation and some in others sectors. When the in- 
direct impacts are considered, about 230 persons are employed 
becauce of the peat usage in central Finland. It the influences in 
other parts of Finland are taken into account, about 293 persons 
are employed. Total annual incomes are divided as follows: (1985 
price level) State taxes are 3 790 000 fmks, regional taxes are 4 
571 000 fmks and domestic income is 19 509 000 fmks. Total an- 
nual income is 27 870 000 fmks. The total effects of peat usage in 
the whole country were about ten times the numbers mentioned 
earlier. If it were possible to double peat production, the whole ef- 
fect of peat production would be about 5000 manyears. To the 
effects of peat production in small communities, three areas in 
which the effects of peat production were considerable were stud- 
ied. About half of the people working on bogs had came to the 
community from other regions. ee ene 
Leivonmaeki and Kyyjaervi we could not find any statistical correla- 
tion between employment and industrial peat production. It is still 
quite clear that the effects in little communities are very strong. 


27460 (VTT-TIED-1279) Bibliography of Finnish bioenergy 
and peat literature 1968-1989. Alakangas, E. (Technical Research 
Centre of Finland, Jyvaeskylae (Finland). Combustion and Thermal 
Engineering Laboratory); Luoma, H. Technical Research Centre of 
Finland, Espoo (Finland). Sep 1991. 198p. (in Finnish). Order 
Number DE92540936. Source: OSTI; NTIS. 

This bibliography is a collection of citations from Finnish litera- 
ture dealing with energy use of peat and biomass, collected during 
1988 and 1989. This publication includes information on all aspects 
of peat and bioenergy, such as raw materials, fuel production, han- 
dling, combustion, power plant technology, energy utilization and 
environmental aspects of peat and biomass production and utiliza- 
tion. It also contains information on energy economy, energy policy 
and biotechnology in Finland. 


0130 Transport, Handling, and Storage 
Refer also to citation(s) 27179, 27186, 27187, 27188, 27299 


27461 (CONF-9110369-2) Using the refractive index 
matched technique to study the flow properties of slurries. 
Wildman, D.J. (USDOE Pittsburgh Energy Technology Center, PA 
(United States)); Ekmann, J.M.; Kadambi, J.R.; Chen, R.C. US- 
DOE Pittsburgh Energy Technology Center, PA (United States). 
[1991]. 28p. Sponsored by USDOE, Washington, DC (United 
States). From 3. Joint Department of Energy/National Science 
Foundation (DOE/NSF) workshop on flow of particulates and fluids; 
Worcester, MA (United States); 22-24 Oct 1991. Order Number 
DE92018728. Source: OSTI; NTIS; GPO Dep. 

In this study, Laser Doppler Velocimetry (LDV) is used to mea- 
sure liquid and solid axial velocity profiles for slurries with solids 
loadings as great as 25 volume percent. Axial velocity profiles were 
measured during flow through straight horizontal pipe and through 
concentric contractions. These results are presented and com- 
pared. These same solid-liquid mixtures have been rheologically 
characterized. Yield stresses and shear thinning behavior have 
been observed in mixtures with solids loadings of 15 volume per- 
cent or greater. The theoretical analyses of Hanks and Dadia and 
Hanks and Ricks were applied to the flow data though the constant- 
diameter pipe where appropriate. The effect of the rheological 
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properties on the flow properties through horizontal, constant- 
diameter pipe and concentric contraction geometry are discussed. 


27462 (DOE/PC/88948-T4) [Study of flow properties of wet 
solids using laser induced photochemical anemometry]: Quar- 
terly technical progress report, January—March 1989. Falco, B.; 

Nocera, D. Michigan State Univ., East Lansing, MI (United States). 
Dept. of Mechanical Engineering. 30 Aug 1989. 7p. by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88948. Order Number DE92015441. Source: OSTI; NTIS; 
GPO Dep. 

A new diagnostic measurement technique is being developed 
that will enable the investigation of the dynamics of flowing wet 
solids. The technique involves the use of Laser Induced 
Photochemical Anemometry (LIPA), enhanced to enable two photo- 
chemical species to be excited. It uses laser induced photochromic 
and photo luminescent molecules to separately tag the two phases 
for times long enough for them to distort the ing. Recording 
the distortions of the tagging caused by movements of each phase 
enables us to obtain local characterization of flow properties of 
both phases of the wet solids at many positions simultaneously 
across a pipe. 


27463 (DOE/PC/88948-T6) [Study of flow properties of wet 
solids using laser induced photochemical anemometry]: Quar- 
terly technical progress report, 1989. Falco, 
B.; Nocera, D. Michigan State Univ., East Lansing, Mi (United 
States). Dept. of Mechanical Engineering. 3 Nov 1989. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-88PC88948. Order Number DE92015443. Source: OSTI; 
NTIS; GPO Dep. 

A new diagnostic measurement technique is being developed 
that will enable the investigation of the dynamics of flowing wet 
solids. The involves the use of Laser Induced 
Photochemical Anemometry (LIPA), enhanced to enable two photo- 
chemical species to be excited. It uses laser induced photochromic 
and photo luminescent molecules to separately tag the two phases 
for times long enough for them to distort the tagging. Recording 
the distortions of the tagging caused by the movement of each 
phase enables us to obtain local characterization of flow properties 
of both phases of the wet solids at many positions simultaneously 
across a pipe. 


27464 j$(DOE/PC/88948-T7) [Study of flow properties of wet 
solids using laser induced photochemical anemometry]: Quar- 
terly technical progress report, October-December 1990. 
Falco, B.; Nocera, D. Michigan State Univ., East Lansing, Ml 
(United States). Dept. of Mechanical Engineering. 23 Jan 1990. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88948. Order Number DE92015444. Source: 
OSTI; NTIS; GPO Dep. 

A new diagnostic measurement technique is being developed 
that will enable the investigation of the dynamics of flowing wet 
solids. The technique involves the use of Laser Induced 
Photochemical Anemometry (LIPA), enhanced to enable two photo- 
chemical species to be excited. It uses laser induced photochromic 
and photo luminescent molecules to separately tag the two phases 
for times long enough for them to distort the tagging. Recording 
the distortions of the tagging caused by the movement of each 
phase enables us to obtain local characterization of flow properties 
of both phases of the wet solids at many positions simultaneously 
across a pipe. 


27465 (DOE/PC/88948-T8) [Study of flow properties of wet 
solids using laser induced photochemical anemometry]: Quar- 
terly technical progress report, January—March 1990. Falco, B. 
Michigan State Univ., East Lansing, MI (United States). Dept. of 
Mechanical Engineering. 3 Apr 1990. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88948. 
Order Number DE92015445. Source: OSTI; NTIS; GPO Dep. 

A new diagnostic measurement technique is being developed 
that will enable the investigation of the dynamics of flowing wet 
solids. The technique involves the use of Laser Induced 
Photochemical Anemometry (LIPA), enhanced to enable two photo- 
chemical species to be excited. It uses laser induced photochromic 
and photo luminescent molecules to separately tag the two phases 
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for times long enough for them to distort the tagging. Recording 
the distortions of the tagging caused by the movement of each 
phase enables us to obtain local characterization of flow properties 
of both phases of the wet solids at many positions simultaneously 
across a pipe. 


27466 (DOE/PC/88948-T9) [Study of flow properties of wet 
solids using laser induced photochemical anemometry]: Quar- 
terly technical progress report, April-June 1990. Falco, B. 
Michigan State Univ., East Lansing, MI (United States). Dept. of 
Mechanical Engineering. 23 Jul 1990. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88948. 
Order Number DE92015446. Source: OSTI; NTIS; GPO Dep. 

A new diagnostic measurement technique is being developed 
that will enable the investigation of the dynamics of flowing wet 
solids. The technique involves that use of Laser Induced 
Photochemical Anemometry (LIPA), enhanced to enable two photo- 
chemical species to be excited. It uses laser induced photochromic 
and photo luminescent molecules to separately tag the two phases 
for times long enough for them to distort the tagging. Recording 
the distortions of the tagging caused by the movement of each 
phase enables us to obtain local characterization of flow properties 
of both phases of the wet solids at many positions simultaneously 
across a pipe. 


27467 (DOE/PC/88948-T10) [Study of flow properties of 
wet solids using laser induced photochemical anemometry): 
Quarterly technical progress report, Ju ber 1990. 
Falco, B. Michigan State Univ., East Lansing, MI (United States). 
Dept. of Mechanical Engineering. 23 Dec 1990. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88948. Order Number DE92015448. Source: OSTI; NTIS; 
GPO Dep. 

A new diagnostic measurement technique is being developed 
that will enable the investigation of the dynamics of flowing wet 
solids. The technique involves the use of Laser induced 
Photochemical Anemometry (LIPA), enhanced to enable two photo- 
chemical species to be excited. It uses laser induced photochromic 


and photo luminescent molecules to separately tag the two phases 
for times long enough for them to distort the tagging. Recording 
the distortions of the tagging caused by the movement of each 
phase enables us to obtain local characterization of flow properties 
of both phases of the wet solids at many positions simultaneously 
across a pipe. 


27468 (DOE/PC/88948-T11) [Study of flow properties of 
wet solids using laser induced photo chemical anemometry]: 
Quarterly technical progress report, October-December 1990. 
Falco, B. Michigan State Univ., East Lansing, MI (United States). 
Dept. of Mechanical Engineering. 20 Jan 1991. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88948. Order Number DE92015449. Source: OSTI; NTIS; 
GPO Dep. 

A new diagnostic measurement technique is being developed 
that will enable the investigation of the dynamics of flowing wet 
solids. The technique involves the use of Laser Induced 
Photochemical Anemometry (LIPA), enhanced to enable two photo- 
chemical species to be excited. It uses laser induced photochromic 
and photo luminescent molecules to separately tag the two phases 
for times long enough for them to distort the tagging. Recording 
the distortions of the tagging caused by the movement of each 
phase enables us to obtain local characterization of flow properties 


of both phases of the wet solids at many positions simultaneously 
across a pipe. 


27469 (DOE/PC/88948-T13) [Study of flow properties of 
wet solids using laser induced photo chemical anemometry): 
Quarterly technical progress report, July-September 1991. 
Falco, B. Michigan State Univ., East Lansing, MI (United States). 
Dept. of Mechanical Engineering. 9 Apr 1992. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88948. Order Number DE92015451. Source: OSTI; NTIS; 
GPO Dep. 

A new diagnostic measurement technique is being developed 
that will enable the investigation of the dynamics of flowing wet 
solids. The technique involves the use of Laser Induced 
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Photochemical Anemometry (LIPA), enhanced to enable two photo- 
chemical species to be excited. It uses laser induced photochromic 
and photo luminescent molecules to separately tag the two phases 
for times long enough for them to distort the tagging. Recording 
the distortions of the tagging caused by the movement of each 
phase enables us to obtain local characterization of flow properties 
of both phases of the wet solids at many positions simultaneously 
across a pipe. 


27470 (DOE/PC/88948-T14) [Study of flow properties of 
wet solids using laser induced photochemical anemometry]: 
Quarterly technical progress report, October-December 1991. 
Falco, B. Michigan State Univ., East Lansing, MI (United States). 
Dept. of Mechanical Engineering. 17 Apr 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88948. Order Number DE92015452. Source: OSTI; NTIS; 
GPO Dep. 

A new diagnostic measurement technique is being developed 
that will enable the investigation of the dynamics of flowing wet 
solids. The technique involves the use of Laser Induced 
Photochemical Anemometry (LIPA), enhanced to enable two photo- 
chemical species to be excited. It uses laser induced photochromic 
and photo luminescent molecules to separately tag the two phases 
for times long enough for them to distort the tagging. Recording 
the distortions of the tagging caused by the movement of each 
phase enables us to obtain local characterization of flow properties 
of both phases of the wet solids at many positions simultaneously 
across a pipe. 


27471 (DOE/PC/90181-T5) Development of a non-intrusive 
particle tracing technique for granular chute flows: Progress 
report for second quarter, January 1, 1992-March 31, 1992. 
Rosato, A.D.; Dave, R.N.; Fischer, |.S.; Carr, W.N. New Jersey 
Inst. of Tech., Newark, NJ (United States). [1992]. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC90181. Order Number DE92015662. Source: OSTI; NTIS; 
GPO Dep. 

The development of a non-intrusive particle tracking system to 
follow the trajectory of an individual particle in three dimensions 
within a mass of particles is necessary to experimentally validate 
developing theories of inclined chute granular flows in conjunction 
with particle dynamics models. An understanding of the exact na- 
ture of such flows is of critical importance to a variety of industries 
concerned with solids handling, as well as in natural geological 
events. The tracking system, based on the principle of “ra- 
diosonde” transmitters coupled to receiving antennae by magnetic 
induction, is being developed. The radiosonde consists of one or 
more, orthogonally placed miniature circuits with integral loop an- 
tennas, mounted into a sphere of approximately 3/4 in. in diameter. 
The radiosonde sphere position can be traced during the flow 
down a chute by analyzing the induced voltage signals in the three 
or more external orthogonal receiving loop antennas due to the 
transmitter chips. 22 refs., 15 figs. 


27472 (DOE/PC/91297-3) A computational model for coal 
transport and combustion: Quarterly technical progress re- 
port, March 1, 1992—May 31, 1992. Ahmadi, G. Clarkson Univ., 
Potsdam, NY (United States). Dept. of Mechanical and Aeronauti- 
cal Engineering. 2 Jun 1992. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91297. 
Order Number DE92017973. Source: OSTI; NTIS; GPO Dep. 

In the period of March 1, 1992 to May 30, 1992 considerable 
progress has been made in the development of the stress transport 
model for rapid granular flows in a rotating frame of reference. The 
derivation of thermodynamically consistent constitutive equations 
were complete. It was shown that the model contains the existing 
kinetics theories as special limiting cases. The model predictions 
for the special case of rapid simple shear flows were evaluated 
and the results are compared with the simulation data. Progress 
also has been made in formulation of the thermodynamically con- 
sistent rate dependent model for turbulent two-phase flows. The 
thermodynamically admissible constitutive equations were derived, 
and the case of a simple shear flow was also studied. The kinetic 
model for rapid flows of granular materials, which includes frictional 
losses, was used and the special case of gravity flows down an in- 
clined chute was studied. The computational modeling for rapid 
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granular flows in complex geometries was further developed. The 
design for the experimental simple shear flow device was further 
improved, and the construction of the device has started. 


27473 (ETDE-mf-92558276) Development of a magnetic 
train haulage system for underground hard coal mining (phase 
i). Final Knappich, H. (AEG-Magnetbahn GmbH 
(Germany)); Kuhie, R. Ruhrkohlie AG, Essen (Germany); Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Feb 1992 126p. (In German). Contract BMFT 0326155B. Order 
Number DE92558276. Source: OSTI; NTIS (US Saies Only). 

The basic feasibility of the project having been evidenced, its 
second phase was dedicated to the implementation and integration 
of that transport system in underground operations. This attempt 
was characterized by hardships which are typical for transition from 
theory to practice as well as for accomodation with the space re- 
Strictions of the underground environment. Many sub-assembiies 
had to be redesigned and some critical parts required complete re- 
vision. A functional subsystem then was successfully presented at 
the Hannover Fair 1990. When subjecting the system to continuous 
operation we found, however, newly arising serious shortcomings 
which would have necessitated unexpected and more extensive 
development work. The economic consequences of that work were 
assessed by the Technical University in Berlin towards the end of 
1990. They entered data which had been updated as against two 
preceding assessments and came to the conclusion that the mag- 
netic train haulage system, in the desirable constructional design, 
would be uneconomic for underground hardcoal mining. The devel- 
opment activities were therefore stopped within November 30, 
1990, in a mutual consent between Ruhrkohle AG and Magnet- 
bahn GmbH. (orig.). 
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Refer also to citation(s) 27342, 27385, 27390, 27391, 27393, 
27394, 27395, 27396, 27397, 27398, 27399, 27400, 27401, 27403, 
27417, 27418, 27419, 27432, 27434, 27435, 27436, 27438, 27439, 
27440, 27444, 27445, 27447, 27472, 28115, 28118, 28119, 28122, 
28458, 28482, 28620, 28872, 28992 


27474 (ANL/CP-72368) Three-dimensional hydrodynamic 
and erosion modeling of fluidized beds using kinetic theory. 
Ding, J. (Argonne National Lab., IL (United States)); Lyczkowski, 
R.W.; Burge, S.W. Argonne National Lab., IL (United States). May 
1992. 16p. Sponsored by USDOE, Washington, DC (United 
States); Electric Power Research Inst., Palo Alto, CA (United 
States); Illinois State Government, Springfield, IL (United States); 
Tennessee Valley Authority, Knoxville, TN (United States). DOE 
Contract W-31109-ENG-38. (CONF-920382-1: Meeting on trans- 
port phenomena in processing, Honolulu, HI (United States), 22-26 
Mar 1992). Order Number DE92019037. Source: OSTI; NTIS; 
GPO Dep. 

Three-dimensional hydrodynamic models for gas-solids flow are 
developed and used to compute bubble and solids motion in rect- 
angular fluidized beds. Our computed results demonstrate the 
significance and necessity for three-dimensional models of hydro- 
dynamics and erosion in fluidized-bed combustors. A kinetic theory 
model for erosion using Finnie’s single-particle ductile erosion 
model was used to compute erosion in a rectangular fluidized bed 
containing a single tube. Comparison of two-dimensional and three- 
dimensional computed hydrodynamics, erosion rates, and patterns 
clearly show the superiority of three-dimensional modeling. 


27475 (ANL/CP-76666) Radiative heat transfer in coal fur- 
naces. Ahluwalia, R.K.; Im, K.H. Argonne National Lab., IL (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-920736- 
5: Coal preparation, utilization, and environmental control 
conference, Pittsburgh, PA (United States), 26-31 Jul 1992). Order 
Number DE92018770. Source: OSTI; NTIS; GPO Dep. 

A hybrid technique has been developed to solve three- 
dimensional spectral radiation transport equations for absorbing, 
emitting and anisotropically scattering media. An optimal mix of 
computational speed and accuracy is obtained by combining the 
discrete ordinate method (S,4), modified differential approximation 


(MDA) and P; approximation for use in different range of optical 
thicknesses. The technique is used in conjunction with a char 
burnout model and spectroscopic data for H2O, CO2, CO, char, 
soot and ash to determine the influence of ash composition, ash 
content and coal preparation on furnace heat absorption. 


27476 (BNL-47610) Condensing economizers for small 
coabfired equipment. Litzke, Wai Lin (Brookhaven National Lab., 
Upton, NY (United States)); Butcher, T.A.; Park, N.A. Brookhaven 
National Lab., Upton, NY (United States). May 1992. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. Contract AS-295-EECD. (CONF-920736-2: 
Coal preparation, utilization, and environmental control conference, 
Pittsburgh, PA (United States), 26-31 Jul 1992). Order Number 
DE92016932. Source: OSTI; NTIS; GPO Dep. 

Condensing economizers can be used to increase the thermal 
efficiency of boilers and furnaces. This study focuses on evaluating 
indirect contact economizers as applied to heating equipment burn- 
ing coal-water mixtures although the results can be extended to 
other fuels. In addition to dry gas sensible heat, latent heat is re- 
covered from fiue gas water vapor, improving system efficiency 
markedly. In addition to improving thermal efficiency, condensing 
economizers can also capture particulates. In tests to date up to 
89% removal has been measured. The primary objectives of this 
project are to evaluate the most important mechanisms involved in 
particle capture and to enhance capture in practical systems. The 
intent of the work is to contribute to the ongoing program at the 
Department of Energy/Pittsburgh Energy Technology Center in the 
development of coal-fired combustion equipment. These results are 
expected to be most applicable to smaller scale equipment, where 
the low temperature heat from the economizer can be used. The 
approach involves determining thermal efficiency improvement and 
particulate removal efficiency (experimental), and developing 
ei ee ne ee, 
erating conditions (theoretical). Gas temperature and condensation 
profiles through the economizers have been predicted and overall 
predicted performance are consistent with test results. Mechanisms 
for particle removal are discussed in this paper and predicted re- 


moval efficiencies as a function of particle diameter are presented. 
4 refs. 


27477 (CONF-921004—1) A high efficiency mixed solid 
waste-tossil fuel combustion power system. Holcomb, R.S. Oak 
Ridge National Lab., TN (United States). [1992]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From International joint power generation conference; 
Atlanta, GA (United States); 18-22 Oct 1992. Order Number 
DE92016520. Source: OSTI; NTIS; GPO Dep. 

A novel concept is presented in which refuse-derived fuel is 
burned along with coal to produce electric power at a high thermo- 
dynamic cycle efficiency. The concept embodies a combined cycle 
in which a natural gas-fired turbine-generator produces electric 
power and the exhaust gas is routed to a circulating fluidized bed 
combustion boiler where the excess air in the exhaust gas is uti- 
lized in the combustion of pelletized solid waste, in combination 
with coal, to produce superheated steam for driving a turbine- 
generator. 


27478 (DOE/MC/22118-T11) Fleld study of ae re 
wastes from advanced coal processes: 
progress report, November 1991-—January 1992. careem, Corp., 
Austin, TX (United States). [1992]. 80p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC221 18. 
Order Number DE92017538. Source: OSTI; NTIS; GPO Dep. 
The objective of this research is to develop information to be 
used by private industry and government agencies for planning 
waste disposal practices associated with advanced coal processes. 
To accomplish this objective, DOE has contracted Radian Corpora- 
tion and the North Dakota Energy & Environmental Research 
Center (EERC) to design, construct, and monitor a limited number 
of field disposal tests with advanced coal process wastes. These 
field tests will be monitored over a three year period with the em- 
phasis on collecting data on the field disposal of these wastes. 
Accomplishments for this past quarter are as follows: The 9th 
quarterly measurements at the Colorado site took place in Decem- 
ber, 1991. Permeability and neutron absorption moisture content 
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measurements were made and on site data was collected from the 
data logger; The 9th quarterly sampling at the Ohio site took place 
in November 1991. Permeability and moisture content measure- 
ments were made, and water samples were collected from the 
wells and lysimeters; The second quarterly core and water samples 
from the first Illinois test case were collected in mid November, and 
field data were collected from the data logger; Chemical analysis of 
all core and water samples continued; all chemical analyses except 
for some tests on Illinois second quarter cores are now complete. 


27479 (DOE/MC/24257-T18) Integrated low emissions 
cleanup system for direct coal fueled turbines (Moving bed, 
fluid bed contactor/ceramic filter): Seventeenth quarterly ste- 
tus report, October-December 1991. Newby, R.A.; Alvin, M.A.; 
Bachovchin, D.M.; Yang, W.C.; Smeltzer, E.E.; Lippert, T.E. West- 
inghouse Electric Corp., Pittsburgh, PA (United States). Science 
and Technology Center. 20 Jan 1992. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-87MC24257. 
Order Number DE92017791. Source: OSTI; NTIS; GPO Dep. 

The United States Department of Energy, Morgantown Energy 
Research Center (DOE/METC), is sponsoring the development of 
direct coal-fired turbine power plants as part of their Heat Engines 
program. A major technical challenge remaining for the develop- 
ment of the direct coal-fired turbine is high-temperature combustion 
gas cleaning to meet environmental standards for sulfur oxides and 
particulate emissions, as well as to provide acceptable turbine life. 
The Westinghouse Electric Corporation, Science & Technology 
Center, is evaluating two Integrated Low Emissions Cleanup (ILEC) 
concepts that have been configured to meet this technical 
challenge: a baseline ceramic barrier filter LEC concept, and a flu- 
idized bed ILEC concept. These ILEC concepts simultaneously 
control sulfur, particulate, and alkali contaminants in the high- 
pressure combustion gases at turbine inlet temperatures up to 
2300°F. This document reports the status of a program in the sev- 
enteenth quarter to develop this ILEC technology for direct 
coal-fired turbine power piants. 


27480 (DOE/MC/25048-T8) Collaborative research on 
fluidization employing computer-aided particle tracking: Quar- 
terly progress report No. 4, July 1, 1 ber 30, 1989. 
Chen, M.M. Illinois Univ., Urbana, IL (United States). Dept. of Me- 
chanical and Industrial Engineering. [1989]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
88MC25048. Order Number DE92017796. Source: OSTI; NTIS; 
GPO Dep. 

This report covers the fourth quarter of the subject contract. The 
primary objective of the first year is construction of a portable 
computer-aided particle tracking apparatus to be used eventually at 
the Morgantown Energy Technology Center (METC). Third quarter 
effort was devoted to software development and system intercon- 
nection. These efforts continue in this quarter with hardware 
interface has enabled us to verify that that detectors, scalers, and 
discriminators are all working properly. Software debugging is now 
proceeding. Progress has also been made in the fabrication of the 
tracer particle to match the bed particles to be used at METC. 


27481 (DOE/MC/25069-T2) Pulse atmospheric fluidized 
bed combustion: Technical progress report, November 1988— 
January 1989. Manufacturing and Tech Conversion 
International, Inc., Columbia, MD (United States). Mar 1989. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC25069. (MTCI-25069-104). Order Number 
DE92017539. Source: OSTI; NTIS; GPO Dep. 

The overall objective of the program is the development of a 
pulsed atmospheric fluidized-bed combustion (PAFBC) technology 
to burn coal and to provide heat and steam to commercial, institu- 
tional, and small industrial applications at a reasonable price in an 
environmentally acceptable manner. During this reporting period, a 
total of eight shakedown and debugging coal combustion tests 
were performed in the AFBC. A start-up procedure was estab- 
lished, system improvements implemented, and preliminary 
material and heat balances made based on these tests. The pulse 
combustor for the AFBC system was fabricated and installed and a 
series of tests was conducted on the system. 17 figs., 5 tabs. 
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27482 (DOE/MC/25069-T3) [Pulsed atmospheric fluidized 
bed combustion (PAFBC)]: Technical progress report, Febru- 
ary 1989-April 1989. Manufacturing and Technology Conversion 
International, Inc., Columbia, MD (United States). May 1989. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC25069. (MTCI-90278-105). Order Number 
DE92017540. Source: OSTI; NTIS; GPO Dep. 

The fourth Quarterly Technical Progress Report presents the re- 
sults of work accomplished during the period February 6 through 
April 30, 1989. the overall objective of the program is the develop- 
ment of a pulsed atmospheric, fluidized bed combustion (PAFBC) 
technology to burn coal and to provide heat and steam to commer- 
cial, institutional, and small industrial applications at a reasonable 
price in an environmentally acceptable manner. During this past 
quarter, a baseline for comparing PAFBC vs. AFBC performance 
was established and the initial series of PAFBC coal-fired combus- 
tion tests was completed. The AFBC baseline was representative 
of bubbling bed units with the exception of emissions which were 
somewhat higher and attributable to the size constraints of the 
AFBC unit. However, it still provided a valid baseline for referenc- 
ing and optimizing PAFBC performance. Initial coal combustion 
tests in the pulsed fluid-bed verified enhanced performance in com- 
parison to the non-pulsed beds, providing reduced NO,, CO, and 
SOz2 emissions as well as higher steam generation rates and con- 
siderably lower entrainment losses. 9 figs., 4 tabs. 


27483 (DOE/MC/25069-T4) [Pulsed atmospheric fiuidized- 
bed combustion]: Technical progress report, August—October 
1988. Manufacturing and Technology Conversion International, Inc., 
Columbia, MD (United States). Oct 1988. 41p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC25069. (MTCI-25069-103). Order Number DE92017542. 
Source: OSTI; NTIS; GPO Dep. 

This second Quarterly Technical Progress Report presents the 
results of work accomplished during the period July 25 through 
October 30, 1988. The overall objective of the program is the de- 
velopment of a pulsed atmospheric fluidized-bed combustion 
(PAFBC) technology to burn coal and to provide heat and steam to 
commercial, institutional, and small industrial applications at a rea- 
sonable price in environmentally acceptable manner. Progress 
during this period accelerated rapidly. The site for the installation of 
the PAFBC was completed. All of the system components, includ- 
ing the fabrication of the furnace, were also completed. Additional 
component testing and inspection was also completed. By the end 
of this period the AFBC was completely assembled and installed at 
the site adjacent to the MTCI facility and shakedown tests were ini- 
tiated. 20 figs., 2 tabs. 


27484 (DOE/MC/25069-T5) [Pulsed atmospheric fluidized 
bed combustion (PAFBC)]: Technical progress report, 
May—July 1988. Manufacturing and Technology Conversion Inter- 
national, Inc., Columbia, MD (United States). Oct 1988. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC25069. (MTCI-25069-102). Order Number 
DE92017541. Source: OSTI; NTIS; GPO Dep. 

This first Quarterly Technical Progress Report presents the re- 
sults of work accomplished during the period April 19 through July 
24,1988. The overall objective of the program is the development 
of a pulsed atmospheric fluidized-bed combustion (PAFBC) tech- 
nology to burn coal and to provide heat and steam to commercial, 
institutional, and small industrial applications at a reasonable price 
in an environmentally acceptable manner. the program scope con- 
sisted of two tasks; the first was to establish preliminary feasibility 
by the use of theoretical and state-of-the-art information. This task 
was completed during the first quarter of the contract period and a 
topical report entitled, “Pulsed Atmospheric Fluidized Bed combus- 
tion (PAFBC) - Preliminary Feasibility Study” was prepared as a 
“decision point to proceed” deliverable in accordance with the 
terms of the contract. This first quarterly progress report therefore 
covers the contract activities subsequent to the approval of the fea- 
sibility study and the decision to proceed with the Task 2 effort. As 
the initial quarterly technical progress report, this document 
includes a subsection on background which will be omitted in sub- 
sequent reports. All effort during this period was devoted to the 
design and analysis of the PAFBC. Design drawings were prepared 





and fabrication and procurement initiated. Quotations were evalu- 
ated and a fabrication contract awarded. A site adjacent to the 
MTCI building was chosen for the installation of the PAFBC. Some 
ancillary components were purchased, renovated, and tested. 
Some delays in delivery of components have resulted in some 
schedule delay. It is anticipated that the program pace will acceler- 


ate as soon as parts are received and installation and assembly 
are initiated. 10 figs.,1 tab. 


27485 (DOE/MC/25137-T6) Nucla circulating atmospheric 
fluidized bed demonstration project: Quarterly technical 
progress report, October-December 1990. Colorado-Ute Electric 
Association, Inc., Nucla, CO (United States). 31 Jan 1991. 466p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-89MC25137. Order Number DE92017800. Source: 
OSTI; NTIS; GPO Dep. 

During the fourth quarter of 1990, steady-state performance test- 
ing at the Nucla Circulating Fluidized Bed (CFB) resumed under 
sponsorship of the US Department of Energy. Co-sponsorship of 
the Demonstration Test Program by the Electric Power Research 
Institute (EPRI) was completed on June 15, 1990. From October 
through December, 1990, Colorado-Ute Electric Association 
(CUEA) completed a total of 23 steady-state performance tests, 4 
dynamic tests, and set operating records during November and 
December as the result of improved unit operating reliability. High- 
light events and achievements during this period of operation are 
presented. 


27486  (DOE/MC/26042-3098) PFBC HGCU Test Facility: 


Technical progress report No. 10 for the first quarter, CY 1992. 
American Electric Power Service 


rative 
for the Ti iv" 


thorized partial funding for proof-of-concept touting 
fitter candle material at Karhula, Finland; and contract Modification 
No. 2, issued to Babcock & Wilcox covered additional material 
(hangers, steel) and certain work scope changes. 


an alternate 


27487 (DOE/MC/26302-T9) Stability of flows in fluidized 
beds: Technical status report, December 8, 1991—March 7, 
1992. Rajagopal, C. Viscoustech, Allison Park, PA (United States). 
[1992]. 57p. by USDOE, Washington, DC (United 
States). DOE Contract AC21-89MC26302. Order Number 
DE92017669. Source: OSTI; NTIS; GPO Dep. 

In this paper we carry out a systematic linearized stability analy- 
sis of the state of uniform fluidization for a fluid infused with 
granular particles. We carry out an interesting optimization proce- 
dure which leads to bounds for certain parameters, within which 
the state of uniform fluidization is stable. We find that this stability 
depends critically on the structure of the pressure-like term. (VC) 


27488 (DOE/METC-92/4110) Prediction of wear in a fiu- 
idized bed: Technical note. Rogers, W.A. (EG and G Washington 
Analytical Services Center, Inc., Morgantown, WV (United States)); 
Boyle, E.J. USDOE Morgantown Energy Technology Center, WV 
(United States). Sep 1991. 137p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92001265. Source: 
OSTI; NTIS; GPO Dep 

The formulation of a procedure to model wear of surfaces ex- 
posed to a fluidized bed is discussed. A stochastic methodology 
adapting kinetic theory of gases to granular flows is used to derive 
an impact wear model. It uses a single-particle wear model to ac- 
count for impact wear from all possible particle collisions. An 
adaptation of an empirical single-particle abrasion model to de- 
scribe the effects of many abrading particles is used to account for 
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abrasive wear. Parameters describing granular flow within the flu- 
idized bed, necessary for solution of the wear expressions, are 
found using a computer code to model the fluidized bed hydrody- 
namics. Additional parameters describing the contact between 
fluidized particles and the wearing surface are determined with an 
optimization procedure based on wear measurements. The model- 
ing procedure was applied to various bubbling and turbulent 
fluidized beds with single-tube and tube bundle configurations. 
Quantitative agreement between measured and predicted wear 
rates was exhibited with some exceptions for local wear predic- 
tions. Improvements in both the analytic wear expression and the 
computer code used to model bed hydrodynamics are needed to 
accurately predict local wear, thus providing true predictive capabil- 
ity. 


27489 (DOE/METC/C—92/7020) Particle collection 

of a cyclonic combustor. Romero, C.E. (Oak Ridge inst. for Sci- 
ence and Education, TN (United States)); Shaw, D.W.; Ontko, J.S. 
USDOE Energy Technology Center, WV (United 
States). [1992]. 32p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-920605-5: American Institute of Astronau- 
tics and Aeronautics/American Society of Mechanical Engineers 
(AIAA/ASME) national fluid dynamics congress, Los Angeles, CA 
(United States), 15-18 Jun 1992). Order Number DE92017338. 
Source: OSTI; NTIS; GPO Dep. 

The cyclonic suspension combustor offers the potential of en- 

hanced environmental and thermal performance for the burning of 
pulverized coal or coal-water slurry. Particle collection efficiency 
experiments with a cold flow model of such a combustor are 
presented in this paper. Data were obtained with three test particu- 
lates at five gas flow rates. A modification of the Leith and Licht 
(1972) model for the collection efficiency of cyclone separators was 
applied to characterize collection performance. This approach 
should be useful in the scale-up of this type of combustor and aid 
in the systematic investigation optimized configurations. 
27490 (DOE/PC/88697-T5) Superciean coalwater slurry 
combustion testing in an oll-fired boiler: Semiannual technical 
progress report, August 15, 1991-February 15, 1992. Miller, 
B.G.; Poe, R.L.; Morrison, J.L.; Xie, Jianyang; Walsh, P.M.; 
Schobert, H.H.; Scaroni, A.W. Pennsylvania State Univ., University 
Park, PA (United States). Combustion Lab. 29 May 1992. 63p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-89PC88697. Order Number DE92018325. Source: 
OSTI; NTIS; GPO Dep. 

The Pennsylvania State University is conducting a superciean 
coal-water slurry (SCCWS) program for the United States Depart- 
ment of Energy (DOE) and the Commonwealth of Pennsyivania 
with the objective of determining the capability of effectively firing 
SCCWS in an industrial boiler designed for oil. Penn State has en- 
tered into a cooperative agreement with DOE to determine if 
SCCWS (a fuel containing coal with less than 3.0 wt.% ash and 
0.9 wt.% sulfur) can effectively be burned in an oil-designed indus- 
trial boiler without adverse impact on boiler rating, maintainability, 
reliability, and availability. The project will provide information on 
the design of new systems specifically configured to fire these 
clean coal-based fuels. 


27491 (DOE/PC/88911-T8) Thermally induced structural 
changes in coal combustion: Final report. Fiagan, R.C.; 
Gavalas, G.R. California Inst. of Tech., Pasadena, CA (United 
States). Jan 1992. 137p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-88PC88911. Order Number 
DE92017807. Source: OSTI; NTIS; GPO Dep. 

The effects of the temperature-time history during coal devolitiza- 
tion and oxidation on the physical properties and the reactivity of 
resulting char were studied experimentally for temperatures and 
residence times typical of pulverized combustion. Experiments 
were also carried out at somewhat lower temperatures and corre- 

i longer residence times. An electrically heated laminar 
flow reactor was used to generate char and measure the rates of 
oxidation at gas temperatures about 1600K. Partially oxidized 
chars were extracted and characterized by gas adsorption and 
mercury porosimetry, optical and scanning electron microscopy, 
and oxidation in a thermogravimetric analysis system (TGA). A dif- 
ferent series of experiments was conducted using a quadrople 
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electrodynamic balance. Single particles were suspended electro- 
dynamically and heated by an infrared laser in an inert or 
oxygen-containing atmosphere. During the laser heating, measure- 
ments were taken of particle mass, size/shape, and temperature. 


27492 (DOE/PC/88912-T16) [Roles of additives and sur- 
face contro! in slurry atomization]: Quarterly report, March 
1992. California State Univ., Long Beach, CA (United States). 
1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-88PC88912. Order Number 
DE92017308. Source: OSTI; NTIS; GPO Dep. 

Our experimental results clearly demonstrate that the shape of 
particles with aspect ratio close to unity dictates the relative sus- 
pension viscosity. Suspensions of irregularly shaped particles have 
higher relative viscosities than suspensions of spherical particles at 
same volume fractions, in agreement with the reported results at 
high shear conditions. The relative viscosity of a Newtonian sus- 
pension is in excellent agreement with that predicted by the 
Krieger/Dougherty rigid sphere model using the maximum packing 
fraction determined from sedimentation as the sole parameter. The 
relative viscosity of a pseudoplastic suspension is independent of 
the particle density. It correlates well with the particle Peclet num- 
ber. The extent of particle diffusion at high shear rates decreases 
considerably as the particle size increases, and less energy is dis- 
sipated as a result. The interparticle electrostatic repulsion plays no 
significant role in the rheology of pseudoplastic nonaqueous and 
aqueous glycerol suspensions of noncolloidal particles. 


27493 (DOE/PC/88913-T13) Mechanics/heat-transfer rele- 
tion for particulate materials: [Quarterly report]. Campbell, C.S. 
University of Southern California, Los Angeles, CA (United States). 
Dept. of Mechanical Engineering. Jul 1991. 8p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract FG22- 
88PC88913. Order Number DE92016661. Source: OSTI; NTIS; 
GPO Dep. 

The major emphasis this quarter has been in two areas. The first 
is to continue working the bugs out of the new particle pressure 


transducer. The second was to try and measure the particle pres- 
sures generated in a bed of FCC catalyst that is undergoing 
particulate fiuidization. The results indicate that the stabilization of 
fluidized beds in that regime cannot be explained in terms of parti- 
cle pressure generation. Instead, consistent with other recent 
observations,the observations can be explained by a material is 
that not completely fiuidized but, instead, retains much of the prop- 
erties of a solid and, in particular, can transmit particle pressure 
like a solid. 2 figs. 


27494 (DOE/PC/89769-T11) Spectral analysis of CFB data: 
Predictive models of Circulating Fluidized Bed combustors: 
11th technical progress report. Gamwo, |.K.; Miller, A.; Gi- 
daspow, D. lilinois Inst. of Tech., Chicago, IL (United States). Dept. 
of Chemical Engineering. Apr 1992. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89769. 
Order Number DE92016676. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this investigation is to develop experi- 
mentally verified models for circulating fluidized bed (CFB) 
combustors. Spectral analysis of CFB data obtained at Illinois 
Institute of Technology shows that the frequencies of pressure os- 
cillations are less than 0.1 Hertz and that they increase with solids 
volume fraction to the usual value of one Hertz obtained in 
bubbling beds. These data are consistent with the kinetic theory in- 
terpretation of density wave propagation. 


27495 (DOE/PC/89774-T4) Effects of catalytic mineral mat- 
ter on CO/CO2, temperature and burning time for char 
combustion: Quarterly progress report No. 10, January—March 
1982. Longwell, J.P.; Sarofim, A.F.; Lee, Chun-Hyuk; Modestino, 
A.J. Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Chemical Engineering. 4 May 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89774. Order Number DE92016612. Source: OSTI; NTIS; 
GPO Dep. 

The temperature of a char particle burning in an oxygen contain- 
ing atmosphere is the product of a strongly coupled balance 
between particle size and physical properties, heat transfer from the 
particle, surface reactivity, CO/CO, ratio and gas phase diffusion in 
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the surrounding boundary layer and within the particle. CO2/CO ra- 
tios can be strongly influenced by catalytic material in the carbon 
and by the char temperature. In this program we are measuring 
the CO./CO ratio for both catalyzed and uncatalyzed chars over a 
wide range of temperature. These results will then be used to de- 
velop predictive models for char temperature and burning rates. 
The electrodynamic balance has been successfully used to make 
such measurements for single 200um spherocarb particles. A few 
theoretical approaches to model a single particle oxidation have 
been made, but most of them assumed the infinitely thin reaction 
zone at the particle surface. This approach can not explain pore 
diffusion limitation, structural change, or reaction at low tempera- 
tures inside the particle. Too simplifying solid phase reaction may 
leads to wrong predictions. In this report, progress on constructing 
models including both solid and gas phase reaction are reported. 


27496 (DOE/PC/89776-T7) Effects of calcium magnesium 
acetate on the combustion of Coal-Water Slurries: Second 
quarterly project status report, 1 December 1989-28 F 

1990. Northeastern Univ., Boston, MA (United States). [1990]. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89776. Order Number DE92018314. Source: 
OSTI; NTIS; GPO Dep. 

The general objective of the project is to investigate the combus- 
tion behavior of single Coal-Water Slurry particles burning at high 
temperature environments. Both uncatalyzed as well catalyzed 
CWS drops with Calcium Magnesium Acetate (CMA) catalyst will 
be investigated. Emphasis will also be given in the effects of CMA 
on the sulfur capture during combustion. 


27497 (DOE/PC/89776-T8) Effects of calcium magnesium 
acetate on the combustion of Coal-Water Slurry: Third quar- 
terly project status report, 1 March 1990-31 May 1990. 
Levendis, Y.A. Northeastern Univ., Boston, MA (United States). 
[1990]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89776. Order Number 
DE92018313. Source: OSTI; NTIS; GPO Dep. 

The general objective of the project is to investigate the combus- 
tion behavior of single and multiple Coal-Water Slurry particles 
burning at high temperature environments. Both uncatalyzed as 
well as catalyzed CWS drops with Calcium Magnesium Acetate 
(CMA) catalyst will be investigated. Emphasis will also be given in 
the effects of CMA on the sulfur capture during combustion. 


27498 (DOE/PC/89776-T9) Effects of calclum magnesium 
acetate on the combustion of coal-water slurries: Eleventh 
quarterly project status report, 1 March 1992-31 May 1992. 
Levendis, Y.A. Northeastern Univ., Boston, MA (United States). 
[1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89776. Order Number 
DE92018308. Source: OSTI; NTIS; GPO Dep. 

The general objective of the project is to investigate the combus- 
tion behavior of single and multiple Coal-Water Fuel (CWF) 
particles burning at high temperature environments. Both uncat- 
alyzed as well as catalyzed CWF drops with Calcium Magnesium 
Acetate (CMA) catalyst will be studied. Emphasis will also be given 
in the effects of CMA on the sulfur capture during combustion. 


27499 (DOE/PC/90094-T1) 3-D turbulent particle disper- 
sion submodel development: Quarterly progress report No. 2, 
15 July—15 October 1991. Smith, P.J. Utah Univ., Salt Lake City, 
UT (United States). Dept. of Chemical Engineering. [1991]. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90094. Order Number DE92018228. Source: 
OSTI; NTIS; GPO Dep. 

The lack of a mathematical description of the interactions of fluid 
turbulence with other physics-chemical processes is a major obsta- 
cle in modeling many industrial program. Turbulent two-phase flow 
is a phenomenon that is of significant practical importance to coal 
combustion as well as other disciplines. The interactions of fluid 
turbulence with the particulate phase has yet to be accurately and 
efficiently modeled for these industrial applications. On 15 May 
1991 work was initiated to cover four major tasks toward the 
development of a computational submodel for turbulent particle dis- 
persion that would be applicable to coal combustion simulations. 
Those four tasks are: 1. A critical evaluation of the 2-D Lagrangian 





particle dispersion submodel, 2. Development of a 3-D submodel 
for turbulent particle dispersion, 3. Evaluation of the 3-D submodel 
for turbulent particle dispersion, 4. Exploration of extensions of the 
Lagrangian dispersion theory to other applications including 
chemistry-turbulence interactions. 


27500 (DOE/PC/90094-T2) 3-D turbulent particle disper- 
sion submodel development: Quarterly progress report No. 1, 
5 April-5 July 1991. Smith, J.P. Utah Univ. "Salt Salt Lake City, UT 
(United States). Dept. of Chemical Engineering. [1991]. 40p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-90PC90094. Order Number DE92018212. Source: OSTI; 
NTIS; GPO Dep 

The lack of a mathematical description of the interactions of fluid 
turbulence with other physics-chemical processes is a major obsta- 
cle in modeling many industrial program. Turbulent two-phase flow 
is a phenomenon that is of significant practical importance to coal 
combustion as well as other disciplines. The interactions of fluid 
turbulence with the particulate phase has yet to be accurately and 
efficiently modeled for these industrial applications. On 15 May 
1991 work was initiated to cover four major tasks toward the 
development of a computational submodel for turbulent particle dis- 
persion that would be applicable to coal combustion simulations. 
Those four tasks are: 1. A critical evaluation of the 2-D Lagrangian 
particle dispersion submodel, 2. Development of a 3-D submodel 
for turbulent particle dispersion, 3. Evaluation of the 3-D submodel 
for turbulent particle dispersion, 4.Exploration of extensions of the 
Lagrangian dispersion theory to other applications including 
chemistry-turbulence interactions. 


(DOE/PC/90155-T1) Development and — = 
commercial-scale, coal-fired combustion systems, 
Technical progress report, October 1990-December 1900. i a. 
ufacturing and Tech Conversion international, _inc., 
Columbia, MD (United States). [1990]. 60p. by USDOE, 
Washington, DC (United States). DOE Contract AC22-90PC90155. 
(MTCI-10050-01). Order Number DE92017910. Source: OSTI; 
NTIS; GPO Dep. 

The US Department of Energy's Pittsburgh Energy T 
Center (PETC) is actively pursuing the development and testing of 
coal-fired combustion systems for residential, commercial, and 
industrial market sectors. In response, MTC! initiated the develop- 
ment of a new combustor technology based on the principle of 
pulse combustion under the sponsorship of PETC (Contract No. 
AC22-83PC60419). The initial pulse combustor development pro- 
gram was conducted in three phases (MTCi, Dev m of a 
Pulsed Coal Combustor Fired with CWM, Phase Ill Final Report, 
DOE Contract No. AC22-83PC60419, November 1986). Phase | in- 
cluded a review of the prior art in the area of pulse combustion 
and the development of pulse combustor design concepts. It led to 
the conclusion that pulse combustors offer technical and base-of- 
operation advantages over conventional burners and also indicated 
favorable economics for replacement of oil- and gas-fired equip- 
ment. 


27501 


27502 (DOE/PC/90155—-T3) Development and testing of 
commercial-scale, coal-fired combustion systems, Phase 3: 
Technical progress report, April 1991—June 1991. Manufacturing 
and Technology Conversion International, Inc., Columbia, MD 
(United States). [1991]. 25p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-90PC90155. (MTCI- 
10050-03). Order Number DE92017908. Source: OSTI; NTIS; 
GPO Dep. 

The US Department of Energy's Pittsburgh Energy Technology 
Center (PETC) is actively pursuing the development and testing of 
coal-fired combustion systems for residential, commercial, and 
industrial market sectors. In response, MTCI initiated the develop- 
ment of a new combustor tech based on the principle of 
pulse combustion under the sponsorship of PETC (Contract No. 
AC22-83PC60419). The initial pulse combustor development pro- 
gram was conducted in three phases (MTCI, Development of a 
Pulsed Coal Combustor Fired with CWM, Phase Ill Final Report, 
DOE Contract No. AC22-83PC60419, November 1986). Phase | in- 
cluded a review of the prior art in the area of pulse combustion 
and the development of pulse combustor design concepts. It led to 
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the conclusion that pulse combustors offer technical and base-of- 
operation advantages over conventional burners and also indicated 
favorable economics for replacement of oil- and gas-fired equip- 
ment. 


27503 (DOE/PC/90155-T4) Development and testing of 
commercial-scale, coal-fired combustion systems: Phase 3, 
Technical progress report, July 1991-September 1991. Manv- 
facturing and T. y Conversion International, inc., Columbia, 
MD (United States). [1991]. 29p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-90PC90155. 


(MTCI-10050-04). Order Number DE92017907. Source: OSTI; 
NTIS; GPO Dep. 

The US Department of Energy's Pittsburgh Energy Technology 
Center (PETC) is actively pursuing the development and testing of 
coal-fired combustion systems for residential, commercial, and 
industrial market sectors. In response, MTC! initiated the develop- 


ment of a new combustor technology based on the principle of 
pulse combustion under the sponsorship of PETC (Contract No. 
AC22-83PC60419). The initial pulse combustor development pro- 
gram was conducted in three phases (MTCI, Development of a 
Pulsed Coal Combustor Fired with CWM, Phase Ili Final Report, 
DOE Contract No. AC22-83PC60419, November 1986). Phase | in- 
cluded a review of the prior art in the area of pulse combustion 
and the development of pulse combustor design concepts. It led to 
the conclusion that pulse combustors offer technical and base-of- 
operation advantages over conventional burners and also indicated 
favorable economics for replacement of oil- and gas-fired equip- 
ment. 


27504 (DOE/PC/90155-T5) Neen emg and a : 
commercial-scale, coal-fired combustion systems: 3: 
report, October-December 1991. aca 
nology Conversion International, inc., Columbia, 
MD (United States). [1991]. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-90PC90155. 
(MTCI-10050-05). Order Number DE92017963. Source: OSTI; 
NTIS; GPO Dep. 
The US Department of Energy's Pittsburgh Energy 
Center (PETC) is actively pursuing the development heros testing of 
coal-fired combustion systems for residential, commercial, and 
industrial market sectors. In response, MTC! initiated the develop- 
ment of a new combustor technology based on the principle of 
pulse combustion under the sponsorship of PETC (Contract No. 
AC22-83PC60419). The initial pulse combustor development pro- 
gram was conducted in three phases (MTCI, Development of a 
Pulsed Coal Combustor Fired with CWM, Phase Ill Final Report, 
DOE Contract No. AC22-83PC60419, November 1986). Phase | in- 
cluded a review of the prior art in the area of pulse combustion 
and the development of pulse combustor design concepts. It led to 
the conclusion that pulse combustors offer technical and base-of- 
operation advantages over conventional burners and also indicated 
favorable economics for replacement of oil- and gas-fired equip- 
ment. 


27505 (DOE/PC/90155—-T6) Development and testing of 
commercial-scale, coal-fired combustion systems: Phase 3: 
Technical progress report, January 1992—March 1992. Manufac- 
turing and Technology Conversion International, Inc., Columbia, 
MD (United States). [1992]. 39p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-90PC90155. 
(MTCI-10050-06). Order Number DE92017906. Source: OSTI; 
NTIS; GPO Dep. 

The US Department of Energy's Pittsburgh Energy Technology 
Center (PETC) is actively pursuing the development and testing of 
coal-fired combustion systems for residential, commercial, and 
industrial market sectors. In response, MTC! initiated the develop- 
ment of a new combustor technology based on the principle of 
pulse combustion under the sponsorship of PETC (Contract No. 
AC22-83PC60419). The initial pulse combustor development pro- 
gram was conducted in three phases (MTCI, Development of a 
Pulsed Coal Combustor Fired with CWM, Phase lil Final Report, 
DOE Contract No. AC22-83PC60419, November 1986). Phase | in- 
cluded a review of the prior art in the area of pulse combustion 
and the development of pulse combustor design concepts. It led to 
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the conclusion that pulse combustors offer technical and base-of- 
operation advantages over conventional burners and also indicated 
favorable economics for replacement of oil- and gas-fired equip- 
ment. 


27506 (DOE/PC/90160-T4) Advanced atomization concept 
for CWF burning in small combustors, Phase 2: Final techni- 
cal report. McHale, E.T.; Heaton, H.L. Atlantic Research Corp., 
Gainesville, VA (United States). Technology Dept. Dec 1991. 58p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90160. (TR-PL—13324;ARC-38-5392). Order 
Number DE92016806. Source: OSTI; NTIS; GPO Dep. 

The program describes a concept referred to as opposed-jet at- 
omization, which is particularly applicable to coal-water fuel (CWF). 
In the present atomizer design, two opposed jets of CWF are di- 
rected at each other and externally encounter a perpendicular blast 
of air at the collision point to create a spray of much finer droplets. 
The present Phase 2 program involved further evaluation of the 
opposed-jet atomizer performance and related tasks. 


27507 (DOE/PC/90751-T13) Transformations of inorganic 
coal constituents in combustion s: Quarterly report No. 
21, October 1—December 31, 1991. Helbie, J.J. (PSI Technology 
Co., Andover, MA (United States)); Boni, A.A.; Peterson, T.W.; 
Wendt, J.0.L.; Gallagher, N.B.; Bool, L.; Huggins, F.E.; Huffman, 
G.P.; Shah, A. PSI Technology Co., Andover, MA (United States). 
Apr 1992. 153p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-86PC90751. (PSI-1024/TR-1189). 
Order Number DE92018085. Source: OSTI; NTIS; GPO Dep. 

The technical objectives of this project are: To: (1) define the 
partitioning of inorganic constituents associated with raw coal parti- 
cles among products (including vapors, aerosols, and residual 
char/ash particles) formed under conditions representative of pul- 
verized coal flames as a function of the specific (intrinsic and 
extrinsic) characteristics of the raw coal and the environment in 
which the transformations occur; and (2) characterize the resultant 
spectrum of products in detail. To elucidate and quantify the funda- 
mental processes (involving basic principles of physics, chemistry, 


thermodynamics) by which transformations of the inorganic con- 
stituents occur. To develop, based on the information required in a. 
and b. above, a tractable “process” model capable of predicting the 
significant features of the transformation process, most importantly, 
the nature and distribution of products. 


27508 (DOE/PC/90756-T4) Research on thermophoretic 
and inertial aspects of ash particle deposition on hest 
exchanger surfaces in coal-fired equ : Final technical re- 
» September 1, 1986—April 30, 1990. Rosner, D.E. Yale Univ., 
New Haven, CT (United States). High Temperature Chemical Re- 
action Engineering Lab. May 1990. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-86PC90756. 
Order Number DE92016655. Source: OSTI; NTIS; GPO Dep. 

The overall goal of this research in the area of ash transport was 
to advance the capability of making reliable engineering predictions 
of the dynamics and consequences of net deposit growth for sur- 
faces exposed to the products of coal combustion. To accomplish 
this for a wide variety of combustor types, coal types, and operat- 
ing conditions, this capability must be based on a quantitative 
understanding of each of the important mechanisms of mineral 
matter transport, as well as the nature of the interactions between 
these substances and the prevailing “fireside” surface of the de- 
posit. This level of understanding and predictive capability could 
ultimately be translated into very significant cost reductions for 
coal-fired equipment design, development and operation. 


27509 (DOE/PC/91308-2) Particulate behavior in a 
controlled-profile pulverized coal-fired reactor: A study of cou- 
pled turbulent particle dispersion and thermal radiation 
transport: Quarterly technical progress report, December 15, 
1991—March 14, 1992. Queiroz, M.; Webb, B.W. Brigham Young 
Univ., Provo, UT (United States). [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91308. Order Number DE92015506. Source: OSTI; NTIS; 
GPO Dep. 

This report describes recent progress in a fundamental, three- 
year investigation of the coupled problem of turbulent particle 
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dispersion and thermal radiation transport. The project's objective 
is to make measurements of particle size, velocity, number density, 
temperature and wall radiant heat flux in a parametrically-controlled 
reactor presently existent at Brigham Young University (BYU). Al- 
though the study proposed here is primarily designed to provide 
experimental data not currently available for the evaluation of tur- 
bulent particle dispersion and radiation models, comparisons of 
analytical predictions and the experimental data obtained will be 
performed, using appropriate submodels integral to comprehensive 
pulverized-coal combustion codes existent at BYU. 


27510 (DOE/PC/91334-T36) CFBC evaluation of fuels pro- 
cessed from Iilinois coals: Technical » December 1, 
1991—February 29, 1992. Rajan, S. Southern Illinois Univ., Car- 
bondale, IL (United States). Dept. of Mechanical Engineering and 
Energy Processes. [1992]. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States); Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States). DOE Contract FG22- 
91PC91334. Order Number DE92018398. Source: OSTI; NTIS; 
GPO Dep. 

The main thrust of this research project is the combustion testing 
and evaluation of two fuels processed from Illinois high sulfur coals. 
These fuels are (a) flotation slurry fuel beneficiated from coal fines 
containing 30% and 80% solids, and (b) coal-sorbent pellets made 
from coal fines using corn starch as a binder. Combustion data 
from these two fuels are to be compared with corresponding data 
obtained from a standard coal from the IBCSP coal bank. Parame- 
ters to be evaluated are SO2, NO, emissions, combustion 
efficiency and ash composition, insofar as its influences disposal 
techniques. During the last quarter, the equipment was serviced 
and brought on line, and combustion tests were initiated. 


27511 (DOE/PC/91334—-T37) High temperature corrosion 
during use of chlorine containing gel: Technical report, De- 
cember 1, 1991-February 29, 1992. McNallan, M. Illinois Univ., 
Chicago, IL (United States). [1992]. 17p. Sponsored by USDOE, 
Washington, DC (United States); Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE92018397. Source: OSTI; 
NTIS; GPO Dep. 

The goal of this project is to characterize the role of chlorine in 
coal on the high temperature corrosion processes which can occur 
in coal combustion and conversion processes. The experiments in- 
clude laboratory tests performed in well-controlled high temperature 
environments and field tests in industrial coal fired boilers. Evalua- 
tion of samples of boiler tubes which have been recovered from 
boilers which used both high and low chlorine coals does not indi- 
cate that the higher chlorine levels are associated with accelerated 
corrosion of either water wall tubes or superheater tubes in pulver- 
ized coal boilers. Laboratory testing of metal coupons in 
combustion gas environments produced from low sulfur, high chlo- 
rine coal IBC-109 and high sulfur-low chlorine coal IBC-101 has 
been performed at 700 and 800°C. Initial results indicate that more 
corrosion is produced in the high sulfur environment than in the 
high chlorine environment. Further testing at other temperatures 
and gas compositions is in progress. 


27512 (DOE/PC/91334-T45) Behavior of sulfur and chio- 
rine in coal during combustion and boiler corrosion: Technical 
report, December 1, 1991—February 29, 1992. Chou, C.L. (Illinois 
State Geological Survey, Champaign, IL (United States)); Hackley, 
K.C.; Donnals, G.L.; Cao, J.; Ruch, R.R.; Pan, W.P.; Shao, D. Illi- 
nois State Geological Survey, Champaign, IL (United States). 
[1992]. 24p. Sponsored by USDOE, Washington, DC (United 
States); Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE92018364. Source: OSTI; NTIS; GPO Dep. 

The goal of this project is to study the evolution of gaseous sul- 
fur and chlorine species during temperature-controlled pyrolysis 
and combustion and their effect on boiler corrosion. We have been 
developing two techniques for determining the gas evolution pro- 
files of sulfur and chlorine during coal pyrolysis and combustion. 
First, using a pyrolysis-combustion system in combination with a 
quadrupole gas analyzer, the evolution of sulfur dioxide (SOz2) in 
combustion gas during temperature-programmed coal pyrolysis- 
combustion was monitored. When the atmosphere of the 
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combustion chamber was changed to a reducing condition, 
gaseous COS and H2S were also detected in the combustion gas. 
Detection of hydrogen chloride by QGA has been improved by us- 
ing a larger-diameter (75 ym) capillary tubing. The HC1 evolution 
profile during the pyrolysis of coal IBC-109 was determined by 
QGA and by a chloride ion selective electrode for quantitative 
purposes. Second, the technique of thermogravimetry (TG) in con- 
junction with Fourier transform infrared (FTIR) spectroscopy was 
used to characterize gaseous species during coal pyrolysis. Gas 
evolution profiles of sulfur (SO2 and COS), chlorine (HC1), and ni- 
trogen (NH3 and HCN) species were determined for coal IBC-109. 
Similar release profiles of HCI and NH3 supported an interpretation 
that chlorine gnd nitrogen are closely associated in coal. COS may 
be formed by reaction of CO with H2S in the gas phase. A mass 
balance study of chlorine evolution from coal IBC-109 in a TG- 
FTIR experiment was completed; the chloride dissolved in solutions 
was determined by an ion chromatographic technique. 


27513 (DOE/PC/91334-T46) Combustion of Illinols coals 
and chers with natural gas: Technical report, December 1, 
1991—February 29, 1992. Buckinus, R.O.; Peters, J.E.; Krier, H. 
Illinois Univ., Urbana, IL (United States). [1992]. 18p. Sponsored 
by USDOE, Washington, DC (United States); Illinois Dept. of En- 
ergy and Natural Resources, Springfield, IL (United States). DOE 
Contract FG22-91PC91334. Order Number DE92018363. Source: 
OSTI; NTIS; GPO Dep. 

The combined combustion of coal and natural gas offers advan- 
tageous compared to burning coal or natural gas alone. For 
example, low volatile coals or low volatile chars derived from treat- 
ment or gasification processes can be of limited use due to their 
poor flammability characteristics. However, the use of natural gas 
in conjunction with the solid fuel can provide the necessary 
“volatiles” to enhance the combustion. Additionally, natural gas 
provides a clean cofiring fuel source which can enhance the use- 
fulness of coals with high sulfur content. Addition of natural gas 
may reduce SO, emissions through increased sulfur retention in 
the ash and reduce NO, emissions by varying local stoichiometry 
and temperature levels. In this research program, studies of com- 
bined Illinois coal and natural gas combustion provide particle 
ignition, burnout rates and ash characterization, helping clarify the 
effect of coal and natural gas and identify the controlling parame- 
ters and mechanisms. The Drop Tube Furnace Facility allows 
detailed measurements of coal particle combustion under well- 
controlled conditions. The combustion characteristics of single coal 
particles are determined through a novel set of diagnostic tech- 
niques including in situ simultaneous measurements of particle 
morphology, temperature and velocity. The emphasis of the effort 
in the second quarter of this project was on the understanding of 
the ignition enhancement, burning rate processes during cofiring, 
and sulfur retention in the ash. 


27514 (NEI-DK-887) Determination and correlation of coal 
data: Nonisothermal TGA-analysis of 10 coals, thelr derived 
chars and pyrolyses. Energiministeriets Energiforskningsprogram. 
Braendsler og forbraendingsteknik. Varandili, E. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- og Kii- 
mateknik. Apr 1992 116p. Contract EM-1323/87-16. Order Number 
DE92540861. Source: OSTI; NTIS. 

EFP-87. 

Ten selected coal samples ranking from subbituminous to 
medium volatile bituminous and their derived chars plus their de- 
volatilization process have been thermogravimetrically analysed 
(TGA) over a temperature range of about 250-610 deg. C for 
coals, 400-800 deg. C for chars and 50-1000 deg. C for pyrolysis. 
Combustion processes of the coals and their derived chars have 
taken place in atmospheric air with an oxygen partial pressure of 
ca. 0.12 atmosphere. The devolatilization process has taken place 
in a nitrogen atmosphere. The heating rate for pyrolysis has been 
15 deg. C/min, and for coal and char combustion 10 deg. C/min. 
Activation energy, pre-exponential factor and the order of reaction 
with respect to oxygen pressure have been calculated for all coals 
and their derived chars. Activation energies and pre-exponential 
factors for pyrolysis of all coals have been calculated and com- 
pared. Results give a view of the relative reactivities of the 
samples that appear to be in agreement with the findings of other 
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investigations of the same samples. Results also suggest that the 
data generated by TGA at low temperatures can be related to 
maceral compostion and rank of the coals. These data can be 
used to predict the combustion performance of the coals at higher 
temperatures. (AB) (37 refs.). 


27515 (SAND—92-8208) Compilation of Sandia coal char 
combustion data and kinetic analyses: Milestone report. 
Mitchell, R.E.; Hurt, R.H.; Baxter, L.L.; Hardesty, D.R. Sandia Na- 
tional Labs., Livermore, CA (United States). Jun 1992. 615p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DR00789. Order Number DE92018668. Source: 
OSTI; NTIS; GPO Dep. 

An experimental project was undertaken to characterize the 
physical and chemical processes that govern the combustion of 
pulverized coal chars. The experimental endeavor establishes a 
database on the reactivities of coal chars as a function of coal type, 
particle size, particle temperature, gas temperature, and gas and 
composition. The project also provides a better understanding of 
the mechanism of char oxidation, and yields quantitative informa- 
tion on the release rates of nitrogen- and sulfur-containing species 
during char combustion. An accurate predictive engineering model 
of the overall char combustion process under technologically rele- 
vant conditions in a primary product of this experimental effort. This 
document summarizes the experimental effort, the approach used 
to analyze the data, and individual compilations of data and kinetic 
analyses for each of the parent coals investigates. 


0150 Economic, industrial, and Business Aspects 


Refer also to citation(s) 27189, 27199, 28421, 28452, 28458, 
28465, 28466, 28479 


0160 Health and Safety 
Refer also to citation(s) 27623, 29843, 29844 


27516 (MSHA/IR-1205) Injury experience in coal mining, 
1990. Mine Safety and Health Administration, Denver, CO (United 
States). 1991. 404p. Sponsored by nt of Labor, Washing- 
ton, DC (United States). Order Number DE92018524. Source: 
OSTI; NTIS. 

This Mine Safety and Health Administration (MSHA) informa- 
tional report reviews in detail the occupational injury and iliness 
experience of coal mining in the United States for 1990. Data 
reported by operators of mining establishments concerning work in- 
juries are summarized by work location, accident classification, part 
of body injured, nature of injury, occupation, and anthracite or bitu- 
minous coal. Related information on employment, worktime, and 
operating activity also is presented. Data reported by independent 
contractors performing certain work at mining locations are de- 
picted separately in this report. For ease of comparison between 
coal mining and the metal and nonmetal mineral mining industries, 
summary reference tabulations are included at the end of both the 
operator and the contractor sections of this report. 
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27517 (CONF-921006—1) High resolution reverse VSP and 
interwell seismic experiments at the Buckhorn test site in Ill- 
nols. Parra, J.O.; Bangs, J.H. Southwest Research Inst., San 
Antonio, TX (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90BC14649 
;AC22-89BC 14473. From 62. annual meeting of the Society of Ex- 
ploration Geophysicists; New Orleans, LA (United States); 25-29 
Oct 1992. Order Number DE92015601. Source: OSTI; NTIS; GPO 
Dep. 

nies Vertical Seismic Profiling VSP and interwell seismic ex- 
periments were conducted at the Western Kentucky Petroleum 
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Buckhorn test site near Quincy, Illinois. The RVSP data were ac- 
quired using a 3-component pneumatic probe and the interwell 
seismic data were acquired using a 24-element hydrophone array. 
The experiments were conducted to analyze high resolution seis- 
mic waveforms and to perform travel time velocity inversion for 
mapping the Silurian Kankakee formation which is the more prolific 
oil producer in the Mt. Sterling area. Reverse VSP and interwell 
seismic measurements together with log data have yielded infor- 
mation on the anisotropic characteristic of the shale formation and 
in the compressional wave velocity distribution of the limestone for- 
mation. These results inferred that reverse VSP (using several 
3-component detectors in shallow boreholes) and interwell seismic 
measurements integrated with log data and seismic modeling can 
delineate the hydrocarbon reservoir and geological structures at 
the Buckhorn test site. 


27518 (DOE/BC/14434-8) Depositional sequence analysis 
and sedimentologic modeling for improved prediction of Penn- 
sylvanian reservoirs: Quarterly report, Janua ch 1992. 
Watney, W.L. Kansas Geological Survey, Lawrence, KS (United 
States). [1992]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90BC14434. Order Number 
DE92017584. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research are to: (1) assist producers in 
locating and producing petroleum not currently being produced be- 
cause of technological problems or the inability to identify details of 
reservoir compartmentalization (2) to decrease risk in field develop- 
ment, (8) accelerate the retrieval and analysis of baseline 
geoscience information for initial reservoir description. The interdis- 
ciplinary data sought in this research will be used to resolve 
specific problems in correlation of strata and to «establish the mech- 
anisms responsible for the Upper Pennsylvanian stratigraphic 
architecture in the Midcontinent. The data will better constrain an- 
cillary problems related to the validation of depositional sequence 
and subsequence correlation, subsidence patterns, sedimentation 
rates, sea-level changes, and the relationship of sedimentary 
sequences to basement terrains. The geoscientific information, in- 
cluding data from field studies, surface and near-surface reservoir 
analogues, and regional data base development, will also be used 
for development of geologic computer process-based simulation 
models tailored to specific depositional sequences for use in im- 
proving prediction of reservoir characteristics. Accomplishments for 
this quarter are described for the following tasks: depositional 
sequence characterization; computer modeling; and reservoir de- 
velopment, prediction, and play potential. 11 figs. 


27519 (DOE/BC/14434-9) Depositional sequence analysis 
and sedimentologic modeling for improved prediction of Penn- 
syivanian reservoirs (Annex 1): Annual report, February 1, 
1991—January 31, 1992. Watney, W.L. Kansas Geological Survey, 
Lawrence, KS (United States). [1992]. 60p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90BC 14434. 
Order Number DE92018913. Source: OSTI; NTIS; GPO Dep. 

Interdisciplinary studies of the Upper Pennsylvanian Lansing and 
Kansas City groups have been undertaken in order to improve the 
geologic characterization of petroleum reservoirs and to develop a 
quantitative understanding of the processes responsible for forma- 
tion of associated depositional sequences. To this end, concepts 
and methods of sequence stratigraphy are being used to define 
and interpret the three-dimensional depositional framework of the 
Kansas City Group. The investigation includes characterization of 
reservoir rocks in oil fields in western Kansas, description of ana- 
log equivalents in near-surface and surface sites in southeastern 
Kansas, and construction of regional structural and stratigraphic 
framework to link the site specific studies. Geologic inverse and 
simulation models are being developed to integrate quantitative es- 
timates of controls on sedimentation to produce reconstructions of 
reservoir-bearing strata in an attempt to enhance our ability to pre- 
dict reservoir characteristics. 


27520 (DOE/BC/14476-10) Characterization of reservoir 
rocks and fluids by surface electromagnetic transient meth- 
ods: Annual report, January 1991—January 1992. Hoekstra, P. 
(Blackhawk Geosciences, Inc., Gokien, CO (United States)); 
Biohm, M.W.; Stoyer, C.H.; James, B.A. Blackhawk Geosciences, 
Inc., Golden, CO (United States). Jan 1992. 58p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC22- 
90BC14476. Order Number DE92018912. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this research are to improve the interpreta- 
tions of transient electromagnetic (TEM) measurements over 
two-dimensional subsurface structures. TEM is a surface electro- 
magnetic method employed in fossil energy reservoir exploration 
and characterization. Electrical measurements find application in (i) 
assisting in fossil energy exploration mainly in areas where seismic 
methods yield inadequate data quality, such as volcanic covered 
terrain, permafrost areas, and the Rocky Mountain overthrust; (ii) 
mapping contacts between hydrocarbon and brines in shallow pro- 
ducing horizons, and (iii) in monitoring enhanced oil recovery 
processes which cause zones of lower resistivity. Accomplishments 
for this past year are presented for the following tasks: (1) site se- 
lection and acquisition of high density, 3-component TEM data set 
over test site; (2) finite element forward modeling; and (3) TEM 2-D 
subsurface imaging. 


(DOE/EIA-M042(91)) Reserves Information Gather- 
ing System user’s guide: user's guide for Form 


Respondent 
EIA-23 “Annual Survey of Domestic Oil and Gas Reserves,” 
survey year 1991. USDOE Energy Information Administration, 
Washington, DC (United States). 15 Jan 1992. 73p. Sponsored by 
Number 


USDOE, Washington, DC (United States). Order 
DE92018357. Source: OSTI; NTIS; GPO; GPO Dep. 

The Reserves Information Gathering System, hereafter referred 
to as RIGS, is an advanced electronic data entry product devel- 
oped by the Department of Energy as a more efficient, accurate, 
and timely alternative for submission of Form ElA-23, “Annual Sur- 
vey of Domestic Oil and Gas Reserves” to the Energy Information 
Administration (EIA). The benefits of filing Form EIA-23 using RIGS 
software are multiple. RIGS will significantly reduce your oe 
burden by: Eliminating paperwork; providing on-line correction and 
edit features; automatically prompting for field footnotes; reducing 
follow-up calls; establishing an historical database for future filings. 
Error messages are designed to prevent inadvertent entries, and 
help screens and messages answer most on-line questions that 
may arise. Company and state/subdivision totals can be automati- 
cally generated, and print functions are available to produce hard 
copy of an individual group, and/or total fields reported. 


27522 (DOE/ID/12839-T1) Characterization of oll and gas 
reservoir heterogeneity: Annual report, November 1, 1990- 
October 31, 1991. Alaska Univ., Fairbanks, AK (United States). 
Petroleum Development Lab. [1991]. 126p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-901D12839. 
Order Number DE92017960. Source: OSTI; NTIS; GPO Dep. 

The objective of the cooperative research program is to charac- 
terize Alaskan reservoirs in terms of their reserves, physical and 
chemical properties, geologic configuration and structure, and the 
development potential. The tasks completed during this period 
include: (1) geologic reservoir description of Endicott Field; (2) pet- 
rographic characterization of core samples taken from selected 
stratigraphic horizons of the West Sak and Ugnu (Brookian) wells; 
(3) development of a polydispersed thermodynamic model for pre- 
dicting asphaltene equilibria and asphaltene precipitation from 
crude oil-solvent mixtures, and (4) preliminary geologic description 
of the Milne Point Unit. 


27523 (DOE/ID/12839-T2) Characterization of oll and gas 
reservoir heterogeneity: Technical progress report, January 1, 
1992-—March 31, 1992. Sharma, G.D. Alaska Univ., Fairbanks, AK 
(United States). Petroleum Development Lab. [1992]. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG07-901D12839. Order Number DE92017961. Source: OSTI; 
NTIS; GPO Dep. 

The ultimate objective of this cooperative research project is to 
characterize Alaskan petroleum reservoirs in terms of their re- 
serves, physical and chemical properties, geologic configuration in 
relation to lithofacies and structure, and development potential. The 
project has two tasks: Task 1 is a geological description of the 
reservoirs including petrophysical properties, i.e., porosity, perme- 
ability, permeability variation, formation depth, temperature, and 
net pay, facies changes and reservoir structures as drawn from 
cores, well logs, and other geological data. Task 2 is reservoir fluid 





characterization — determination of physical properties of reservoir 
fluids including density, viscosity, phase distributions and composi- 
tion as well as petrogenesis — source rock identification; and the 
study of asphaltene precipitation for Alaskan crude oils. 


27524 (DOE/ID/12839-T3) Characterization of oll and gas 
reservoir heterogeneity: Technical progress report, October 1, 
1991—December 31, 1991. Sharma, G.D. Alaska Univ., Fairbanks, 
AK (United States). Petroleum Development Lab. [1991]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG07-901D12839. Order Number DE92017962. Source: OSTI; 
NTIS; GPO Dep. 

The ultimate objective of this cooperative research project is to 
characterize Alaskan petroleum reservoirs in terms of their re- 
serves, physical and chemical properties, geologic configuration in 
relation to lithofacies and structure, and development potential. The 
project has two tasks: Task 1 is a geological description of the 
reservoirs including petrophysical properties, i.e., porosity, perme- 
ability, permeability variation, formation depth, temperature, and 
net pay, facies chi and reservoir structures as drawn from 
cores, well logs, and other geological data. Task 2 is reservoir fluid 
characterization — determination of physical properties of reservoir 
fluids including density, viscosity, phase distributions and composi- 
tion as well as petrogenesis — source rock identification; and the 
study of asphaltene precipitation for Alaskan crude oils. 


27525 (DOE/ID/12839-T4) Characterization of oll and gas 
reservoir heterogeneity: Technical progress report, July 1, 
1991—September 30, 1991. Sharma, G.D. Alaska Univ., Fairbanks, 
AK (United States). Petroleum Development Lab. [1991]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG07-901D12839. Order Number DE92017959. Source: OSTI; 
NTIS; GPO Dep. 

The ultimate objective of this cooperative research project is to 
characterize Alaskan petroleum reservoirs in terms of their re- 


serves, physical and chemical properties, geologic configuration in 
relation to lithofacies and structure, and development potential. The 


project has two tasks: Task 1 is a geological description of the 
reservoirs including petrophysical properties, i.e., porosity, perme- 
ability, permeability variation, formation depth, temperature, and 
net pay, facies and reservoir structures as drawn from 
cores, well logs, and other geological data. Task 2 is reservoir fluid 
characterization — determination of physical of reservoir 
fluids including density, viscosity, phase distributions and composi- 
tion as well as petrogenesis — source rock identification; and the 
study of asphaltene precipitation for Alaskan crude oils. 


27526 (NEI-NO-226) Acoustic inversion of seismic data. 
Amundsen, L. Trondheim Univ. (Norway). 1991 103p. Order Num- 
ber DE92540980. Source: OSTI; NTIS. 

The chapters in this thesis are organized as self-contained pa- 
pers and present three different works. in chapter 1 we describe an 
inversion procedure for obtaining the acoustic medium parameters 
from measured muttioffset reflection seismograms generated by a 
point source excitation in a stratified medium. The seismograms 
are decomposed into cylindrical waves in the frequency- 
wavenumber domain, where the inversion is performed by 
minimizing the difference between the measured data and modeled 
data in a least-squares sense. The modeling algorithm is based on 
the classical reflectivity method, and takes all acoustic wave phe- 
nomena in a horizontally layered earth into account. We show that 
limited temporal and spatial apertures can be included in the mod- 
eling process in the frequency-wavenumber domain. The paper in 
Chapter 2 is an extension of the paper in Chapter 1. We here 
show how inversion algorithms of the Gauss-Newton (or 
Levenberg-Marquardt) type based on the least-squares criterion 
can be modified to handle the Cauchy criterion. In the statistical 
sense, the Cauchy criterion is more robust to data outliers than the 
least-square criterion. Non-Gaussian data errors may influence sig- 
nificantly on the estimated model parameters using the method of 
least-squares. In contrast, the Cauchy criterion weights large data 
outliers (relative to the scale parameter) toward zero. In Chapter 3 
we propose a new algorithm for imaging the subsurface from offset 
vertical seismic profile (VSP) data. The goal here is not to estimate 
the medium parameters using a full inversion strategy. Our aim is 
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to find the seismic reflector positions on the basis of given velocity 
information. 84 refs. 20 figs. 


27527 (NEI-NO-241) Spatial organization and 
channels 


of fluvial and crevasse splay sandstones in the 
Ravenscar group, Yorkshire. Mjoes, R.; Walderhaug, 0.; 
Presthoim, E. R orskning, Stavanger (Norway). 1990 54p. 
Order Number DE92541033. Source: OSTI; NTIS. 

Quantitative sandstone geometry data are collected in the Middle 
Jurassic Ravenscar Group in Yorkshire. Outcrops composed of fiu- 
vial channel sandstones, floodplain mudrocks and crevasse splay 
sandstones have been described and the depositional environ- 
ments have been interpreted. The relations between depositional 

environment, geological processes and sandstone geometries are 
considered. In order to describe delta plain architecture, the spatial 
organization of channel sandstones and the geometrical relation- 
ships between crevasse splay sandstones and channel sandstones 
have been investigated. Crevasse splay geometry data are col- 
lected from the recent Hoang He delta in China by use of satellite 
images. Moreover, changes in sedimentation and deltaic geome- 
tries through a three years period have been studied. 36 refs., 25 
figs., 2 tabs. 


27528 (SAND-92-0359) Fractures and stresses in Bone 
Spring sandstones: Final report. Warpinski, N.R.; Sattler, A.R.; 
Lorenz, J.C.; Northrop, D.A. Sandia National Labs., Albuquerque 

NM (United States). Jun 1992. 114p. Sponsored by USDOE. 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE92016577. Source: OSTI; NTIS; GPO Dep. 
This project was a collaboration between Sandia National Labo- 
ratories and the Harvey E. See eee 
aun adenine Coleen te gemepmaee 

covery Technology Partnership. The 

ccaaiaunan ahh te eaten 4) cane Oeaeiaees i- 
mentology for the stimulation and production of low permeability 
gas reservoirs to low permeability oil reservoirs, such as those typi- 
fied by the Bone Spring sandstones of the Delaware Basin, 
southeast New Mexico. This report details the results and analyses 
obtained in 1990 from core, logs, stress, and other data taken from 
three additional development wells. An overall summary gives re- 
sults from all five wells studied in this project in 1989-1990. Most 
of the results presented are believed to be new information for the 
Bone Spring sandstones. 


27529 (UCRL-ID-111012) Characterization of petroleum 
source rocks by pyrolysis-mass spectroscopy gas evolution 
profiles. Burnham, A.K. (Lawrence Livermore National Lab., CA 
(United States)); Reynolds, J.G.; Samoun, A.M. Lawrence Liver- 
more National Lab., CA (United States). Jun 1992. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE92018660. Source: OSTI; NTIS; 
GPO \ 

aon evolution profiles form pyrolysis of 38 oil shales, coals, 
and petroleum source rocks and an asphaltene sample have been 
measured by mass spectrometry. The experiments used a Pyromat 
ll kinetic analyzer interfaced to a VG Micromass residual gas ana- 
lyzer. The cracking patterns of a few simple gas standards were 
measured to calibrate the contributions of various species to differ- 
ent masses, and a simple procedure was developed to estimate 
the relative concentrations of methane and ethane from linear com- 
binations of two masses. The samples were heated from 250 to 
650 ° C at 25 ° C/min in flowing helium. The resulting evolution 
profiles agree well with those measured previously on some of the 
same samples by pyrolysis-infrared spectrometry and pyrolysis- 
tandem mass spectrometry. The temperature of maximum, 
evolution rate (T max) of individual hydrocarbon gases form lacus- 
trine source rocks is typically the same as for total hydrocarbons 
while the Tmax values of methane and ethane from marine source 
rocks and coals are usually significantly higher than for the total 
hydrocarbons. However, a crossplot of Rock-Eval Tmex with 
methane T max indicates that most Norwegian source rocks investi- 
gate fall in a different category than other Type | and Type Il 
source rocks examined. 
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Refer also to citation(s) 27520, 27528, 30345, 30346, 30348, 
30349, 30350 


27530 (CONF-9105116-, pp. 110-118) Two phase flow in 
porous media with phase change. Catton, |. (Univ. of California, 
Los Angeles (United States)); Chung, M. Argonne National Lab., IL 
(United States). [1991]. From 9. symposium on energy engineering 
sciences: fluid and dynamical systems; Argonne, IL (United 
States); 13-15 May 1991. In Proceedings of the ninth symposium 
on energy engineering sciences: Fluid and dynamical systems. 
340p. Order Number DE91015974. Source: OSTI; NTIS. 

Steam injection into a saturated porous media was studied ex- 
perimentally and analytically. Steam was injected into a uniform 
downward water flow in a porous channel with water Reynolds 
number up to 100. Chaotic oscillation of steam-water interface was 
observed in highly permeable channels at high water flow rates. 
The average Nusselt number is presented in terms of Reynolds 
numbers and the Stefan number, based on measurement. Analysis 
was accomplished by transforming the conservation equations to a 
form using the stream function and velocity potential as indepen- 
dent variables. The steam zone shape and location were 
determined and the results are compared with measured values 
and shown to be in reasonable agreement. 


27531 (DOE/BC-91/3) Contracts for field projects and sup- 
porting research on enhanced oll recovery: Progress review 
No. 67, quarter ending June 30, 1991. USDOE Assistant Secre- 
tary for Fossil Energy, Washington, DC (United States). Office of 
Oil, Gas and Shale Technology. Jul 1992. 206p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE92001008. Source: OSTI; NTIS; GPO Dep. 

Progress reports are presented for the following tasks: chemi- 
cal flooding-supporting research; gas displacement-supporting 
research; thermal recovery-supporting research; geoscience tech- 
nology; resource assessment technology; microbial technology; 
environmental technology; and novel technology. A list of available 
publications is also included. 


27532 (DOE/BC—92/1/SP, pp. 44.5-44.19) A study of end ef- 
fects in displacements experiments. Qadeer, S. (Stanford Univ., 
CA (United States)). USDOE Bartlesville Project Office, OK (United 
States); INTEVEP, Filial de Petroleos de Venezuela, SA, Caracas 
(Venezuela). Oct 1991. In Supporting technology for enhanced oil 
recovery: Sixth amendment and extension to Annex IV enhanced 
oil recovery thermal processes. 319p. Order Number 
DE91002259. Source: OSTI; NTIS; INIS. 

This paper represents a bench-scale research on fluid displace- 
ment during waterflooding or other fluid injection type oil recovery 
techniques. The paper reports on the results of fluid injection into 
drill cores of Berea sandstone. The capillary discontinuities at the 
inlet and outlet ends of cores in displacement experiments results 
in the development of sharp saturation gradients. These saturation 
gradients are generally called capillary end effects. The outlet end 
effect has received a lot of attention from researchers, but the inlet 
effect is little understood. The purpose of this study is to fully un- 
derstand these effects. To achieve this goal, flow experiments will 
be performed using consolidated sandstone cores. The saturations 
will be measured using a CT scanner. Preliminary runs indicate a 
strong gravity segregation of oil and water near the inlet end during 
imbibition runs. This causes the oil to be trapped near the inlet 


face. As a result water can enter only through half of the core face. 


More runs are planned to study the effect of different parameters 
on saturation distribution near the inlet and outlet ends. 


27533 (DOE/BC-92/1/SP, pp. 44.21-44.23) CAT scan status 
report. Castanier, L. (Stanford Univ., CA (United States)). USDOE 
Bartlesville Project Office, OK (United States); INTEVEP, Filial de 
Petroleos de Venezuela, SA, Caracas (Venezuela). Oct 1991. In 
Supporting technology for enhanced oil recovery: Sixth amendment 
and extension to Annex IV enhanced oil recovery thermal pro- 
cesses. 319p. Order Number DE91002259. Source: OSTI; NTIS; 
INIS. 

This paper briefly summarizes the status of a computer- 
simulation program which can determine oil and water saturations 
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in drill cores and subsequently apply it to field reservoir applica- 
tions. The model predicts fluid flow through reservoir rocks. The 
model works three-dimensionally on foam injection, steam injection, 
and other waterflooding techniques. The paper goes on to describe 
current research on multiphase flow in fractured reservoirs, fluid 
distribution in a wetting and drying porous media, and calibration 
methods using nondestructive analysis. The tests were performed 
on cores of Berea Sandstone. 


27534 (DOE/BC-92/1/SP, pp. 44.25-44.39) Modifying In-situ 
combustion with metallic additives. Castanier, L. (Stanford 
Univ., CA (United States)). USDOE Bartlesville Project Office, OK 
(United States); INTEVEP, Filial de Petroleos de Venezuela, SA, 
Caracas (Venezuela). Oct 1991. In Supporting technology for en- 
hanced oil recovery: Sixth amendment and extension to Annex IV 
enhanced oil recovery thermal processes. 
DE91002259. Source: OSTI; NTIS; INIS. 

In-situ combustion is the most energy efficient of thermal en- 
hanced oil recovery methods. In light oil reservoirs, too little fuel 
may be deposited and in very heavy oil reservoirs too much fuel 
may be deposited. A research program has been initiated to try to 
solve these problems. The authors decided to test water soluble 
additives to attempt to modify the fuel deposition reactions. In the 
first stage, kinetics experiments were run on Huntington Beach 
(18.5° API) and Hamaca, Venezuela (10.5° API) oils in the pres- 
ence of aqueous solutions of metallic salts. The results were 
compared with control runs with no metal present. While the pres- 
ence of copper, nickel and cadmium had little or no effect; iron, tin, 
zinc and aluminum increased fuel laydown for Huntington Beach 
oil. The results were similar for the heavier Hamaca oil as no re- 
duction in fuel was noticed with any of the metallic additives. 
Metallic additives iron, tin and zinc improved the combustion effi- 
ciency in all cases. As a result, the front velocities were increased 
by the metallic additives. Changes were also observed in H/C ratio 
of the fuel, heat of combustion, air requirements and density of the 
crude produced. The amount of fuel deposited varied between the 
two oils. For Huntington Beach oil, the amount of fuel increased in 
the order: zinc, control, tin and iron while the Hamaca crude the 
order was: control, iron and tin. To date they have not been able to 
find a suitable additive to reduce fuel deposition. Iron and tin salts 
seem suitable agents to increase fuel when that is needed. 
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27535 (DOE/BC-92/1/SP, pp. 44.43-44.47) Kinetics of com- 
bustion. Mamora, D. (Stanford Univ., CA (United States)). USDOE 
Bartlesville Project Office, OK (United States); INTEVEP, Filial de 
Petroleos de Venezuela, SA, Caracas (Venezuela). Oct 1991. In 
Supporting technology for enhanced oil recovery: Sixth amendment 
and extension to Annex IV enhanced oil recovery thermal pro- 
cesses. 319p. Order Number DE91002259. Source: OSTI; NTIS; 
INIS. 

The fuel concentration at the combustion front, an important pa- 
rameter for project evaluation and design, is probably the least 
understood parameter in in-situ combustion. This research is being 
carried out to obtain a better understanding of the kinetics of com- 
bustion, and is aimed at answering two basic questions: (a) What 
constitutes fuel? (6) What are the parameters that determine fuel 
deposition? Two other factors affect the fuel concentration at the 
combustion front. Firstly, at the combustion front, the temperatures 
are significantly higher than the temperature in the steam zone. 
For high temperature oxidation (HTO) - at temperatures in excess 
of some 650F - cracking occurs, resulting in the formation of lighter 
oil components, part or all of which can be displaced ahead of the 
combustion front. This would then result in a decrease in the fuel 
concentration. Secondly, low temperature oxidation (LTO) - ahead 
of the combustion front and at temperatures less than some 650F - 
has been indicated to result in an increase in the fuel concentra- 
tion. From the foregoing, it is clear that the kinetics of the 
combustion reactions are rather complex. The main objectives of 
this research will be to investigate the following. (1) The nature and 
amount of fuel and produced fluids. (2) The effect of varying oxy- 
gen concentration and pressure on the kinetics of combustion. 
Kinetic cell and combustion tube experiments are planned, varying 
the type of crude and sand, oil saturation, air flux and, for kinetics 
experiments, the oxygen concentration and pressure. The oil will 
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be analyzed for both composition and type (paraffin, aromatic and 
asphaltene ratios). 


27536 (DOE/BC—92/1/SP, pp. 44.49-44.62) Study of residual 
oll saturation for steam injection and fuel concentration tor in- 
situ combustion. Lim, K.T. (Stanford Univ., CA (United States)). 
USDOE Bartlesville Project Office, OK (United States); INTEVEP, 
Filial de Petroleos de Venezuela, SA, Caracas (Venezuela). Oct 
1991. In Supporting technology for enhanced oil recovery: Sixth 
amendment and extension to Annex IV enhanced oil recovery ther- 
mal processes. 319p. Order Number DE91002259. Source: OSTI; 
NTIS; INIS. 

Steam distillation is the main mechanism which reduces residual 
oil during steam injection. It is the main recovery mechanism in 
steamflooding of light oil reservoirs. It distills lighter components 
from the initial oil. The residuum becomes heavier. Mixing of the 
distilled components with initial oil ahead of steam front results in 
lighter produced oil. A generalized approach to quantify these qual- 
ity changes has been developed for California crude. Application of 
the results to the determination of fuel concentration and hydrogen- 
to-carbon ratio for in-situ combustion will be investigated. 


27537 (DOE/BC-92/1/SP, pp. 44.63-44.73) Analysis of 
transient foam flow in 1-D porous media with computed to- 
mography. Liu, D. (Stanford Univ., CA (United States)). USDOE 
Bartlesville Project Office, OK (United States); INTEVEP, Filial de 
Petroleos de Venezuela, SA, Caracas (Venezuela). Oct 1991. In 
Supporting technology for enhanced oil recovery: Sixth amendment 
and extension to Annex IV enhanced oil recovery thermal pro- 
cesses. 319p. Order Number DE91002259. Source: OSTI; NTIS; 
INIS. 

Transient behavior is likely to dominate over most of the duration 
of a foam injection field project. Due to the lack of experimental 
data, little is presently known about transient foam flow. Foam flow 
does not follow established models such as the Buckley Leverett 
theory and no general predictive model has been derived. There- 
fore, experimental data are badly needed. Transient foam flow is 
being studied in a simple linear porous medium. Foam is oe 
at a constant volumetric rate into a one-dimensional 

1-inch diameter and 24-inch length, initially saturated with aetied 
water. The system is placed in a CAT-Scanner. The CT-scan re- 
sults demonstrate that foam displacement is not piston-like. Gas 
channeling appears near the front, and eventually the foam blocks 
all channels. The foam flows through the sandpack by continuously 
breaking and reforming. It takes several pore volumes of foam in- 
jection to reach residual liquid saturation. The saturation versus 
pore volumes injected relationships for a given section of the sand- 
pack have been matched with power law formulas. In general, the 
matches are satisfactory, however the exponents and constants in 
the formulas vary as a function of the position of the section con- 
sidered. Graphing the data as saturation versus equivalent pore 
volumes injected reduces the range of these variations but does 
not eliminate them. The authors are unable to model this behavior 
to date. Techniques of measurement of saturations by X-ray cat- 
scanning as well as interpretation of CT data were also presented 
this past year. This year they have focused on an attempt to model 
the process. 


27538 (DOE/BC-92/1/SP, pp. 44.75-44.82) Steam-foam 
studies in the presence of residual oll. Hutchinson, D.A. (Stan- 
ford Univ., CA (United States)). USDOE Bartlesville Project Office, 
OK (United States); INTEVEP, Filial de Petroleos de Venezuela, 
SA, Caracas (Venezuela). Oct 1991. In Supporting technology for 
enhanced oil recovery: Sixth amendment and extension to Annex 
IV enhanced oil recovery thermal processes. 319p. Order Number 
DE91002259. Source: OSTI; NTIS; INIS. 

The efficiency of a steamflood can be increased by the addition 
of surfactants which produce foam. The generation of a steam- 
foam reduces the steam mobility and forces the steam to seek a 
path to the producer not previously taken and, therefore, to dis- 
place unswept oil. Since the principal purpose of a steam-foam is 
to divert steam to previously unswept areas, it is important to 
understand the behavior of surfactant in the presence of oil. How- 
ever, since surfactant use is generally applied only after stream 
breakthrough, the focus of this research is to understand foam be- 
havior in the presence of residual oil. The results show that foam 


can be generated in the presence of residual oil when an alternat- 
ing injection technique - surfactant slug followed by steam and 
nitrogen - is used. Additionally, the results indicate that the slug 
size may be reduced without any apparent reduction in the pres- 
sure response, hinting that an optimum may be determined. 


27539 (DOE/BC-92/1/SP, pp. 44.83-44.93) Microvisualize- 
tion of foam flow In a porous media. Hornbrook, J. (Stanford 
Univ., CA (United States)). USDOE Bartlesville Project Office, OK 
(United States); INTEVEP, Filial de Petroleos de Venezuela, SA, 
Caracas (Venezuela). Oct 1991. In Supporting technology for en- 
hanced oil recovery: Sixth amendment and extension to Annex IV 
enhanced oil recovery thermal processes. 319p. Order Number 
DE91002259. Source: OSTI; NTIS; INIS. 

Study of the flow of foam in porous media may be roughly 
divided into three broad areas. (1) Foam properties. This area in- 
cludes studies of the fluid properties of foam, the most important of 
which is foam viscosity and how it varies with shear rate. (2) Foam 
flow mechanisms. This area is made up of research into the 
means of propagation of foam in porous media. Snap-off events 
and bulk propagation of the gas and liquid fractions of foam are 
studied in this area. (3) Foam interactions with oil. This area, obvi- 
ously, concerns itself with the way foams react with oil. The ways 
in which foam increases the mobility of oil and the mechanisms by 
which oils destroy foam are of particular interest. Research within 
the three broad research areas has been undertaken at the field 
pilot project level, the macroscopic level in laboratory core floods, 
and at the microscopic level in micromodel studies. The current re- 
search focuses on the third broad area of foam research (foam 
interactions with oil) and is carried out at the microscopic level. 
Background work designed to validate experimental procedure was 
completed in homogeneous micromodels. Presently, the construc- 
tion of an exact two-dimensional replica of Berea sandstone is 
haley ettnongieil Upon completion of the replica micromodel, the 
effects of foam injection procedure upon foam stability in an oil 
filled micromodel will be studied. 


27540 (DOE/BC-92/1/SP, pp. 44.95-44.109) Three- 
dimensional steam injection model. Demiral, B. 
(Stanford Univ., CA (United States)). USDOE Bartlesville Project 
Office, OK (United States); INTEVEP, Filial de Petroleos de 
Venezuela, SA, Caracas (Venezuela). Oct 1991. In Supporting 
technology for enhanced oil recovery: Sixth amendment and exten- 
sion to Annex IV enhanced oil recovery thermal processes. 319p. 
Order Number DE91002259. Source: OSTI; NTIS; INIS. 

The objectives of this project are to observe the oil recovery 
mechanisms of steamflood and steam-foam injection in a 3-D labo- 
ratory model by using Computer Aided Tomography (CT Scanning). 
A stepwise approach has been followed to achieve this goal: 3-D 
model development, and steam and steam-foam injection experi- 
ments using CT Scanning. 


27541 (DOE/BC-92/1/SP, pp. 44.111-44.133) Numerical sim- 
ulation of well-to-well tracer flow test at n mobliity 
ratio. Alvarado, D.A. (Stanford Univ., CA (United States)). USDOE 
Bartlesville Project Office, OK (United States); INTEVEP, Filial de 
Petroleos de Venezuela, SA, Caracas (Venezuela). Oct 1991. In 
Supporting technology for enhanced oil recovery: Sixth amendment 
and extension to Annex IV enhanced oil recovery thermal pro- 
cesses. 319p. Order Number DE91002259. Source: OST; NTIS; 
INIS. 

A numerical simulation of tracer flow was carried out for a 
nonunity mobility ratio flood in a five-spot pattern. The UTCHEM 
simulator from the University of Texas at Austin was used to model 
physical dispersion phenomena and, also, to study numerical dis- 
persion phenomena associated with the finite difference solution of 
the convection-dispersion equation. New correlations were found 
which relate some properties of the dimensionless tracer concen- 
tration after breakthrough for a tracer slug test in a nonunit mobility 
ratio displacement, to the same properties defined for the unit mo- 
bility case. Also for the zero dispersion case, a new correlation 
was developed for the continuous tracer injection at favorable mo- 
bility ratios. The authors have found that the numerical solution 
obtained by using UTCHEM is sensitive to the values of cell Peclet 
number, i.e., the ratio of the grid size to the di ity constant. 
From their results one can conclude that, for cell Peclet number 
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greater than 8.33, the numerical solution based on Leonard's third 
order convective difference scheme as used in UTCHEM does not 
give an acceptable answer to the test problem. Hence, they de- 
cided to perform their computations for cell Peclet number lower 
than or equal to 8.33. More research has to be done with 
UTCHEM to investigate the behavior of this model under mesh re- 
fining and time step considerations, to study other mobility ratio 
injection conditions, and to consider other patterns of wells. 


27542 (DOE/BC-92/1/SP, pp. 46.3-46.27) Light oll steam- 

= Effect of wettability on steamflood performance. 
Olsen, D.K. (National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States)). USDOE Bartlesville Project Office, 
OK (United States); INTEVEP, Filial de Petroleos de Venezuela, 
SA, Caracas (Venezuela). Oct 1991. DOE Contract FC22- 
83FE60149. In Supporting technology for enhanced oil recovery: 
Sixth amendment and extension to Annex IV enhanced oil recov- 
ery thermal processes. 319p. Order Number DE91002259. 
Source: OSTI; NTIS; INIS. 

This report summarizes research presented as part of the 
ANNEX IV report for Task 46, Light Oil Steamflooding. Four interre- 
lated topics are described: the methodology for measuring capillary 
pressure and wettability at elevated temperature, the use of 
silylating agents to convert water-wet Berea sandstones or uncon- 
solidated quartz sands to oil-wetted surfaces, the evaluation of the 
thermai and hydrolytic stability of these oil-wet surfaces for possi- 
ble use in laboratory studies using steam and hot water to recover 
oil, and the effect of porous media of different wettabilities on oil 
recovery where the porous media is first waterflooded and then 
steamflooded. A series of steamflood experiments was conducted 
in a two-dimensional model using water-wet, intermediate-wet, and 
oil-wet porous media to investigate the steamflood potential for 
light oil production after waterflooding. The study evaluated the ef- 
fects of changes in wettability on steamflooding light oils. New 
London crude oil (S2API) was used in the study. Comparisons of 
the oil saturation profiles of the sandpacks indicated higher initial 
oil saturations in oil-wet sandpacks. However, waterflooding recov- 
ered less oil at a slower rate and lower oil-water ratio from oil-wet 
sands. Oil-wet sands showed much higher residual oil saturation 
after reaching waterflood residual. Steamfloods initiated at this 
point displaced little oil from water-wet sandpacks. However, 
significant oil was displaced from oil-wet sandpacks. This study in- 
dicated the final oil saturation after steamflooding is independent of 
initial wettability. 


27543 (DOE/BC-92/1/SP, pp. 47.3-47.35) Heat losses in 
steam injection wells. Saab, O. (INTEVEP, S.A., Miranda 
(Venezuela)); Fernandez, B. USDOE Bartlesville Project Office, OK 
(United States); INTEVEP, Filial de Petroleos de Venezuela, SA, 
Caracas (Venezuela). Oct 1991. In Supporting technology for en- 
hanced oil recovery: Sixth amendment and extension to Annex IV 
enhanced oil recovery thermal processes. 319p. Order Number 
DE91002259. Source: OSTI; NTIS; INIS. 

The purpose of this work is to show the results obtained with an 
analytical model called PERCAL which was developed to analyze 
heat losses in steam injection tubing based on the calculation of 
the global resistance. PERCAL was introduced some routines al- 
lowing to calculate the properties of natural gas, which consists of 
methane, ethane, propane, carbon dioxide and nitrogen, at differ- 
ent compositions and in a temperature and pressure interval 
covering field operation conditions. 


27544 (DOE/BC-92/1/SP, pp. 48.3-48.15) Electromagnetic 
thermal front imaging during enhanced oil recovery. Wilt, M. 
(Lawrence Livermore National Lab., CA (United States)). USDOE 
Bartlesville Project Office, OK (United States); INTEVEP, Filial de 
Petroleos de Venezuela, SA, Caracas (Venezuela). Oct 1991. In 
Supporting technology for enhanced oil recovery: Sixth amendment 
and extension to Annex IV enhanced oil recovery thermal pro- 
cesses. 319p. Order Number DE91002259. Source: OSTI; NTIS; 
INIS. 

During the past two years at LLNL the author has applied the 
EM induction method to the problem of thermal front tracking dur- 
ing EOR operations. In this paper he will describe the progress 
made during this past year and discuss the problems remaining to 
be solved. Much of the progress during this past year has been 
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achieved through a joint effort combining the work of researchers 
at LLNL, Lawrence Berkeley Lab (LBL) and University of California 
at Berkeley (UCB). These groups ar applying the EM induction 
method to subsurface imaging although the focus of each research 
project is separate. The decision to work together on research 
problems common to these programs has speeded the progress of 
the efforts. The LLNL research program consists of three parts (a) 
to make laboratory measurements of the resistivity of steam satu- 
rated rock (b) to develop a field system to accurately collect 
cross-borehole data in hostile environments and (c) to develop al- 
gorithms to interpret these data in terms of the electrical resistivity 
distribution between boreholes. 


27545 (DOE/BC-92/1/SP, pp. 49.3-49.40) Mechanistic stud- 
les associated to heavy oll production: Gas desorption. 
Embid, S. (INTEVEP, S.A., Caracas (Venezuela)); Cavero, A.; Oliv- 
era, C. USDOE Bartlesville Project Office, OK (United States); 
INTEVEP, Filial de Petroleos de Venezuela, SA, Caracas 
(Venezuela). Oct 1991. In Supporting technology for enhanced oil 
recovery: Sixth amendment and extension to Annex IV enhanced 
oil recovery thermal processes. 319p. Order Number 
DE91002259. Source: OSTI; NTIS; INIS. 

This report is a summary of the results obtained in a series of 
experimental and theoretical studies on gas desorption in viscous 
liquids, which is one of the mechanisms associated with heavy 
crude production. The theoretical study focuses on the develop- 
ment of a model for desorption kinetics, which will mainly consist of 
a nucleation model and a gas desorption model. The first model 
represents homogeneous nucleation in binary liquid dissolution, 
where thermodynamic properties are predicted by means of the 
equation of state developed by Peng and Robinson, and nucleation 
pressure and rate by the classic kinetic theory. The desorption 
model considers both desorption due to diffusion through the liquid/ 
gas interface and desorption by bubble formation, growth and es- 
cape towards the gas phase. Finally, the experimental set-up for 
desorption tests is presented in order to provide a better under- 
standing of the phenomenon, the results of which will be used in 
the adjustment of the model developed. 


27546 (DOE/BC/14474-9) Characterization and modifica- 
tion of fluid conductivity in heter reservoirs to 
improve sweep efficiency: Annual report, September 26, 1989- 
August 31, 1990. Fogler, H.S. Michigan Univ., Ann Arbor, MI 
(United States). [1990]. 68p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-89BC14474. Order Num- 
ber DE92016857. Source: OSTI; NTIS; GPO Dep. 

After the depletion of the pressure gradient within the reservoir, it 
is desirable to begin secondary oil recovery. One factor which 
largely effects the efficiency of secondary is the degree of macro- 
scopic heterogeneity in the formation. Large scale permeability 
disparities cause drive fluids to by-pass regions of the formation 
which are lower in permeability. By-passing causes the majority of 
the drive fluid to sweep the same area of the reservoir, depleting it 
of its oil. The low permeability regions remain unswept and the oil 
in this region remains in place. After breakthrough of the drive 
fluid, it becomes even easier for injected fluids to channel through 
the swept zone causing the ratio of oil to drive fluid produced to 
decrease. To improve the efficiency of oil production operations, 
the injection fluid needs to be diverted from the high-permeability, 
oil-swept zones into the low-permeability unswept zones. Many 
fluid diversion strategies exist, each well suited for specific situa- 
tions. The specific treatment strategy will be efficient only if it is 
designed with consideration of the reservoir structure. One of the 
most important aspects of designing a fluid diversion treatment it to 
choose the best treatment for the type of heterogeneity present in 
the oil reservoir. Furthermore, once the type of treatment has been 
choosen,it must be properly designed to optimize the treatment’s 
ability to divert fluids into low permeability, unswept zones. This 
research focuses on characterization of heterogeneous porous me- 
dia, and the development of profile modification techniques. 


27547 (DOE/BC/14600-28) Effects of capillary heterogene- 
ity on vapor-liquid counterflow in porous media. Stubos, A.K.; 
Satik, C.; Yortsos, Y.C. University of Southern California, Los An- 
geles, CA (United States). Jun 1992. 24p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract FG22-90BC 14600. 
Order Number DE92001053. Source: OSTI; NTIS; GPO Dep. 

Based on a continuum description, the effect of capillary hetero- 
geneity, induced by variation in permeability, on the steady state, 
countercurrent, vapor-liquid flow in porous media is analyzed. It is 
shown that the heterogeneity acts as a body force, that may en- 
hance or diminish gravity effects on heat pipes. Selection rules that 
determine the steady states reached in homogeneous, gravity- 
driven heat pipes are also formulated. It is shown that the “infinite” 
two-phase zone may terminate by a substantial change in the per- 
meability somewhere in the medium. The two possible sequences, 
liquid - liquid dominated - dry, or liquid - vapor dominated - dry find 
applications in geothermal systems. Finally, it is shown that al- 
though weak heterogeneity affects only gravity controlled flows, 
stronger variations in permeability can give rise to significant capil- 
lary effects. 


27548 (DOE/BC/14600-29) In situ combustion with metallic 
additives SUPRI TR 87. Holt, R.J. Stanford Univ., CA (United 
States). Petroleum Research Inst. Jul 1992. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90BC14600. (SUPRI-TR-87). Order Number DE92001057. Source: 
OSTI; NTIS; GPO Dep. 

In-situ combustion is the most energy efficient of the thermal oil 
recovery methods. In this process, a portion of a reservoir's oil is 
burned in-situ as fuel to drive the recovery process. In light oil 
reservoirs, too little fuel may be deposited, making sustained com- 
bustion difficult. In heavy oil reservoirs, too much fuel may be 
deposited leading to high air injection requirements and unfavor- 
able economics. This study has been designed to attack these 
problems. Water soluble metallic additives are investigated as 
agents to modify fuel deposition and combustion performance. This 
report describes seven combustion tube runs using two cradle oils 
and two metallic additives. The oils are 12° and 34° API, both 
from Cymric (California). The metallic additives tested are ionic ni- 
trate (Fe(NO3)39H20) and zinc nitrate (Zn(NO3)26H20). Iron and 
tin additives improved the combustion efficiency in all cases. Fluc- 
tuations in the produced gas compositions were observed in all 
control runs, but nearly disappeared with the iron and tin additives. 
The combustion front velocities were also increased by iron and 
tin. Changes were also observed in the apparent hydrogen to car- 
bon (H/C) ratio of the fuel, heat of combustion, air requirements, 
and amount of fuel deposited. Iron and tin caused increases in fuel 
concentration while causing a decrease in air requirement. The in- 
crease in fuel concentration varied between the oils, however, tin 
and iron were consistently more effective than zinc. A particularly 
interesting result occurred with the Cymric light oil. In the control 
runs, a sustained combustion front was not achieved, while in the 
iron additive runs, stable, sustained combustion was achieved. Iron 
and tin salts are suitable additives to increase fuel deposition when 
that is needed. Additives suitable for use as a fuel reducing agent 
have not yet been found. 26 refs., 23 figs, 6 tabs. 


27549 (DOE/BC/14662-7) Quantitation of microbial pro- 
duces and thelr effectiveness in enhanced oll recovery: 
Annual report. Mcinerney, M.J.; Knapp, R.M. Oklahoma Univ., 
Norman, OK (United States). Jun 1992. 137p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90BC14662. Order Number DE92001048. Source: OSTI; NTIS; 
GPO Dep. 

A model that can accurately predict biomass growth, end-product 
generation, and substrate consumption during a MEOR process in 
porous media was developed. The third-order upwinding convec- 
tive differencing scheme effectively improved solutions for the 
convection-dispersion equation. The model was tested using exper- 
imental data and it appears that the model captured the essential 
features of the MEOR process. Sensitivity tests of the model 
showed that modeling of the MEOR process was sensitive to the 
stoichiometric parameters (yield coefficients) and the kinetic param- 
eters (maximum specific growth, production, and consumption 
rates). This suggests that it will be important to find reasonable 
methods of estimating these parameters before using the model at 
field scale. 


27550 (DOE/BC-92001027) Predicted optimal well geome- 
trles for a carbon dioxide flood in a West Texas field unit. 


Enick, R.M. (Pittsburgh Univ., PA (United States)); Ammer, J.R. 
Department of Energy, Morgantown, WV (United States). Morgan- 
town Energy Technology Center. Jul 1992. 38p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE92001027. Source: OSTI; NTIS; GPO Dep. 

Production from-a reservoir which is thin and exhibits high verti- 
cal permeability, or contains vertical fractures, or has gas and water 
conning problems may be improved by using horizontal wells. The 
implementation of horizontal wells can improve injectivity and oil re- 
covery. The productivity (or injectivity) index of a horizontal well 
can be greater than that of a vertical well by a factor of approxi- 
mately 5 to 10. This study was conducted to determine whether 
horizontal wells could significantly improve predicted oil recovery 
for a CO2 miscible flood. A representative 240-acre (1-km*) pattern 
of a west Texas field unit was selected for the simulation study. 
Predictions of the amount of oil recovered using various horizontal 
well geometries were compared to the recovery corresponding to 
vertical injectors and producers. 12 refs., 8 figs., 11 tabs. 


27551 (DOE/BC-92001058) Report on variation of electrical 
conductivity during steam injection in unconsolidated sand 
saturated with a salt solution. Vaughn, P. (California Univ., 
Berkeley, CA (United States)); Udell, K.S.; Wilt, M. Lawrence Liver- 
more National Lab., CA (United States). Jul 1992. 48p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE92001058. Source: OSTI; NTIS; 
GPO Dep. 

The spatial and temporal variation electrical conductivity in satu- 
rated sands during steam injection has been measured and 
modeled. Experiments consisted of introducing steam into an end 
of a tube filled with a sand saturated with a slightly saline solution. 
Measurements of electrical conductivity were then made every 10 
seconds at 10 locations along the tube using a four electrode tech- 
nique. After injection a steam condensation front forms ahead of 
the steam front that separates the mixed-phase steam zone from 
the liquid zone. Conductivity measurements at a specific position in 
the tube throughout time show that the electrical conductivity starts 
at a constant value, decreases before the steam front arrives and 
then, immediately prior to the steam front arrival, goes through a 
maximum before dropping by a factor about 25. These variations 
can be explained by first: a dilution of the interstitial solution ahead 
of the steam front thereby causing the initial drop in conductivity; 
second, an increase in temperature of the solution immediately 
prior to the arrival of the steam front causing the conductivity maxi- 
mum; and finally the large drop in conductivity due to the combined 
effects of a decrease in saturation and dilution of the residual liquid 
in the two-phase zone. Mathematical solutions of a set of differen- 
tial equations that take into consideration all of these effects are 
presented. These solutions reproduce the significant features of the 
conductivity data, and help to explain the physical phenomenon. 
The study suggests that the measurements of changes in the sub- 
surface conductivity field during steam injection operations may 
indicate the location of ionic concentration, temperature, and steam 
saturation fields. 


27552 (DOE/ID/01570-T159) Enhanced oll recovery and ap- 
plied geoscience research pr : Quarterly report, 
January-March, 1992. Thomas, C.P. EG and G Idaho, Inc., idaho 
Falls, ID (United States). [1992]. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO7-761D01570. Order 
Number DE92017280. Source: OSTI; NTIS; GPO Dep. 

Field application of MEOR requires selection of appropriate sites 
as well as specifically designing engineering, and applying an 
MEOR system for the selected field. Partial analysis of select small 
Minnelusa Sand formations in the Powder River Basin in Wyoming 
has been conducted. Further information has been gathered and 
experiments performed indicating the applicability of MEOR in 
these fields. The reserves in the Powder River Basin, potentially 
amenable to MEOR processes, have been assessed, EOR tech- 
nology currently in place has been evaluated, and historical 
perspectives of the Schuricht field and Moorcroft West Minnelusa 
Sand Unit have been performed. An estimate has been completed 
that indicates that there are 2.2 to 3.6 billion barrels of oil (BBO) 
remaining in the Powder River Basin in reservoirs that are poten- 
tially feasible for MEOR applications. This estimate is based on the 
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information obtained from the Tertiary Oil Recovery Information 
System (TORIS) reservoir database. 


27553 (DOE/MC/26031-T10) Field verification of CO2-foam: 
[Technical progress report], January 1—March 31, 1992. Martin, 
F.D.; Heller, J.P.; Weiss, W.W. New Mexico Inst. of Mining and 
Technology, Socorro, NM (United States). New Mexico Petroleum 
Recovery Research Center. [1992]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG21-89MC26031. 
(PRRC-—92-11). Order Number DE92017650. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this project are to: (1) conduct reservoir stud- 
ies, laboratory tests, simulation runs, and field tests to evaluate the 
use of foam for mobility control or fluid diversion in a New Mexico 
C02 flood, and (2) evaluate the concept of C02-foam in the field by 
using a reservoir where C0. flooding is ongoing, characterizing the 
reservoir, modeling the process, and verifying the effectiveness. 
Seven tasks were identified for the successful completion of this 
four-year project: (1) evaluate and select a field site, (2) develop 
an initial site-specific plan, (3) conduct laboratory C02-foam mobil- 
ity tests, (4) perform reservoir simulations, (5) design the foam 
slug, (6) implement a field test, and (7) evaluate results. Accom- 
plishments for the following topics are presented: project planning; 
surfactant selection; foam slug design; project monitoring; and 
reservoir simulation studies. 


27554 (DOE/MC/26253-T11) Scale-up of miscible flood 
processes: [Quarterly report], January 1—April 31, 1992. Orr, 
F.M. Jr. Stanford Univ., CA (United States). Dept. of Petroleum En- 
gineering. [1992]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG21-89MC26253. Order Number 
DE92017668. Source: OSTI; NTIS; GPO Dep. 

Efficient application of miscible floods to heterogeneous reser- 
voirs requires the designer to take advantage of more than one of 
the physical mechanisms that act and interact to determine dis- 
placement performance. In this report, the investigators summarize 
the interactions of phase behavior, nonuniform flow, and crossflow 
and based on novel results obtained during the course of their 
experimental efforts. They suggest design opportunities for applica- 
tion of gas injection to near-miscible recovery processes, to 
enhanced gravity drainage, and even to fractured reservoirs. To 
design such processes intelligently, the quantitative scaling of the 
interplay of phase equilibria, reservoir heterogeneity, viscous fin- 
gering and particularly crossflow must be understood. In essence, 
they propose to make use of crossflow, i.e. transport in the direc- 
tion transverse to the basic flow direction, to sweep portions of 
reservoirs that can be reached only very slowly by direct displace- 
ment. In this report, the core displacement and flow visualization 
experiments described suggest that the effects of low interfacial 
tensions (IFT’s) and gravity can be used to advantage in the de- 
sign of multicontact miscible displacements for heterogeneous 
reservoirs, including fractured reservoirs. 


27555 (NEI-DK-898) Gravity stable nitrogen displacement 
of oll. Naylor, P. (Winfrith AEE (GB)); Froerup, M. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Inst. for Kemiteknik. Jul 
1989 24p. Order Number DE92540868. Source: OSTI; NTIS. 

A series of experiments to investigate secondary and tertiary, 
gravity stable, immiscible, nitrogen displacement of oil in the pres- 
ence of connate water is presented. Both high and low pressure 
experiments have been conducted using water wet sandstone 
cores and dead oils. Effluent production was recorded and the 
spatial distribution of oil along the core was determined using a ra- 
dioactive tracer technique. Experimental results are presented for 
secondary nitrogen injection at different flow rates, connate water 
saturations and core orientations. In-situ saturation measurements 
in a low pressure experiment have revealed a residual oil satura- 
tion to gas 0.15 after 68 days of drainage. The results of a tertiary 
nitrogen injection experiment at low pressure are presented. The 
residual oil saturation to water flooding was 0.47. During the ter- 
tiary gas flood, an oil bank was observed to develop and the oil 
sat'ration decreased to 0.08 days of gas flooding. This experiment 
demonstrates that tertiary gas injection can result in significant oil 
production, even at low pressures where the process is expected 
to be least efficient. Oil relative permeability data have been 
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derived from the in-situ saturation measurements and the perme- 
abilities down to 10-5 observed. (Author). 


27556 (NEI-NO-240) Experimental validation of a new 
method for optimizing miscible flooding of stratified reser- 
voirs. Ingsoey, P.; Skjaeveland, S.M. Rogalandsforskning, 
Stavanger (Norway). 1990 29p. Order Number DE92541031. 
Source: OSTI; NTIS. 

Miscible displacement experiments were conducted in stratified 
model reservoirs that permitted visual observation of the flow pro- 
cesses. Concentrating on favorable mobility ratio displacements, 
the results are analyzed by a vertical equilibrium (VE) theory which 
includes gravity effects. The results show that the front shape, and 
hence the recovery, of gravity stable displacements can be pre- 
dicted in agreement with experimental results. It is shown that 
channeling of the injection fluid into high permeability layers may 
be stabilized by viscous cross-flow, even during relatively high in- 
jection rates. Observation of unexpectedly large mixing zones are 
explained as viscous mixing caused by cross-flow between layers. 
15 refs., 9 figs., 2 tabs. 


27557 (NEI-NO-242) On the asymptotic behavior of sharp 
displacement fronts in layered reservoirs, with negligible grav- 
ity effects. Ekrann, S. Rogalandsforskning, Stavanger (Norway). 
1990 45p. Order Number DE92541035. Source: OSTI; NTIS. 

The report discusses some aspects of displacement in stratified 
reservoirs. A suite of analytical results is presented. The develop- 
ment is based on vertical equilibrium (VE) equations, developed in 
previous projects of this research program (SPOR). A central ob- 
servation is the identification of an eigenproblem at the core of the 
present problem. 12 refs., 11 figs. 


27558 (NIPER-584) Feasibility study of heavy oll recovery 
in the Appalachian, Black Warrior, Illinois, and Michigan 
basins. Olsen, D.K.; Rawn-Schatzinger, V.; Ramzel, E.B. National 
Inst. for Petroleum and Energy Research, Bartlesville, OK (United 
States). Jul 1992. 49p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-83FE60149. Order Number 
DE92001055. Source: OSTI; NTIS; GPO Dep. 

This report is one of a series of publications assessing the feasi- 
bility of increasing domestic heavy oil production. Each report 
covers select areas of the United States. The Appalachian, Black 
Warrior, Illinois, and Michigan basins cover most of the depositional 
basins in the Midwest and Eastern United States. These basins 
produce sweet, paraffinic light oil and are considered minor heavy 
oil (10° to 20° API gravity or 100 to 100,000 cP viscosity) produc- 
ers. Heavy oil occurs in both carbonate and sandstone reservoirs 
of Paleozoic Age along the perimeters of the basins in the same 
sediments where light oil occurs. The oil is heavy because escape 
of light ends, water washing of the oil, and biodegradation of the oil 
have occurred over million of years. The Appalachian, Black War- 
rior, Illinois, and Michigan basins’ heavy oil fields have produced 
some 450,000 bbl of heavy oil of an estimated 14,000,000 bbi 
originally in place. The basins have been long-term, major light-oil- 
producing areas and are served by an extensive pipeline network 
connected to refineries designed to process light sweet and with 
few exceptions limited volumes of sour or heavy crude oils. Since 
the light oil is principally paraffinic, it commands a higher price than 
the asphaltic heavy crude oils of California. The heavy oil that is 
refined in the Midwest and Eastern US is imported and refined at 
select refineries. Imports of crude of all grades accounts for 37 to 
>95% of the oil refined in these areas. Because of the nature of 
the resource, the Appalachian, Black Warrior, Illinois and Michigan 
basins are not expected to become major heavy oil producing ar- 
eas. The crude oil collection system will continue to degrade as 
light oil production declines. The demand for crude oil will increase 
pipeline and tanker transport of imported crude to select large re- 
fineries to meet the areas’ liquid fuels needs. 


27559 (NIPER-607) [National Institute for Petroleum and 
Energy Research] monthly progress report for April 1992. Na- 
tional Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). Jun 1992. 54p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-83FE60149. Order 
Number DE92016856. Source: OSTI; NTIS; GPO Dep. 





Accomplishments for this period are described briefly under 
tasks for: Energy Production Research; Fuels Research; and Sup- 
plemental Government Program. Energy Production Research 
includes: reservoir assessment and characterization; TORIS 
research support; development of improved alkaline flooding meth- 
ods, surfactant flooding methods; mobility control and sweep 
improvement in chemical flooding; gas flood performance predic- 
tion improvement; mobility control, profile modification, and sweep 
improvement in gas flooding; three-phase relative permeability; 
thermal processes for light oil recovery; thermal processes for 
heavy oil recovery; and imaging techniques applied to the study of 
fluids in porous media. Fuel Research includes: development of 
analytical methodology for analysis of heavy crudes; and thermo- 
chemistry and thermophysical properties of organic nitrogen- and 
diheteroatom-containing compounds. Supplemental Government 
Programs covers; field projects in microbial-enhanced waterfiood- 
ing and surfactant-enhanced alkaline flooding; feasibility study of 
heavy oil recovery in the midcontinent region — Oklahoma, Kansas, 
and Missouri; development of methods for mapping distribution of 
clays in petroleum reservoirs; summary of geological and produc- 
tion characteristics of class 1, unstructured, deltaic reservoirs; and 
process-engineering property measurements on heavy petroleum 
components. 


27560 Method for controlling the speed of a pump jeck. 
Maki, R.A.; Pointkoski, D.; Pointkoski, R. To Dura Controls Ltd 


(Canada). 1 Dec 1991. Filed date 1 Jun 1990. Canada Patent 
patent application 2018119. 24p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 


is also secured to the pump jack. The variable speed drive 


the pump jack is controlled with a microprocessor which is coupled 
to the sucker rod sensor means and the pump jack sensor. The 
microprocessor receives and se ig data on sucker rod load 


and pump jack position and velocity, and sends a signal to the 
drive unit to vary the speed at which the pump jack is driven. The 
method enables both the upstroke and downstroke speeds of the 
sucker rod to be controlled according to changing well-pumping 
characteristics. The speed is monitored and 
throughout the pumping cycle, making possible advanced control 
techniques leading to stroke optimization. 2 figs. 


27561 ~=Ball and seat-type valve for downhole rod pump. Mc- 
Connell, K.R.; Jensen, D.A. 23 Nov 1991. Filed date 23 May 1990. 
Canada Patent patent application 2017405. 18p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$6.00 CAN; MF $4.00 CAN. 

An improved check valve is disclosed for use in a downhole rod 
pump of the type used in oil wells. The valve of the invention is 
characterized by increased flow capacity relative to conventional 
valves and a desirable extent of durability. The improved valve in- 
volves a plunger comprising a valve member that is relatively small 
in diameter, so that it is inwardly spaced from the cage ribs, 
thereby increasing the available flow area when the valve member 
is spaced off the seat and into the cage. The valve member is 
equipped with integral, axially extending, centrally positioned top 
and bottom stems that extend through aligned apertures in trans- 
verse webs carried by each of the seat member and cage. The 
stems and webs cooperate to provide means for guiding and cen- 
tralizing the valve member during movement. To minimize sticking 
and packing of solids between the parts, the stem preferably has a 
loose fit in its corresponding web. The apertures in the webs are 
circular and the stem is preferably straight-sided to create openings 
for fluid flow between the two parts. The valve member of the 
plunger is preferably semi-spherical in form. The valve member 
seal surface and seat are preferably formed with complementary 


radius-on-radius curvatures to ensure that a good seal is main- 
tained even though the stems and webs wear and the tolerance 
between them increases. In tests using the valve of the invention 
in a rod pump, oil pump flow was significantly increased compared 
to the use of conventional valves. 7 figs. 


27562 Process for confining steam injected into a heavy oll 
reservoir having a thief zone. Kisman, K.E. 26 Oct 1991. Filed 
date 26 Apr 1990. Canada Patent patent application 2015459. 14p. 
Source: Micromedia Ltd., Technical information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

An array of gas injection wells is provided along the perimeter of 
a pattern comprising steam injection and oil production wells. The 
steam injection and oil production wells are completed in a heavy 
oil reservoir which is in communication with a thief zone. The gas 
injection wells are completed so that gas injected through them will 
enter the thief zone. During the course of steam injection, non- 
condensable gas is injected through the gas injection wells. This 
injected gas (preferably flue gas, carbon dioxide, or natural gas) 
enters the permeable thief zone, increases the pressure within the 
zone, and functions to inhibit steam from entering or escaping 
through the zone. As a result, the oil production increases, as the 
steam heat is better contained in the oil-saturated portion of the 
reservoir within the pattern, and the reservoir operating tempera- 
ture and pressure in the pattern increase. Preferably, the gas is 
injected at a rate such that the pressure in the reservoir at the gas 
injection wells is substantially equalized with the pressure in the 
steam zone within the pattern. The process of the invention is illus- 
trated by a description of a field test conducted in the Kearl Lake 
region of Alberta. 4 figs. 


27563 Process for confining steam injected into a heavy oll 
reservoir. Kisman, K.E. 26 Oct 1991. Filed date 26 Apr 1990. 
Canada Patent patent application 2015460. 15p. Source: Microme- 
dia Ltd., Technical information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$6.00 CAN; MF $4.00 CAN. 
A process is disclosed for inhibiting losses of injected steam 
through or into a thief zone in a heavy oil reservoir. The process is 
to the situation where there are two adjacent steam in- 
jection and fluid production patterns, both completed in the same 
reservoir. The reservoir portion underlying the first pattern has al- 
ready experienced some steam injection and oil production, thus it 
its partially depleted. The reservoir portion underlying the second 
pattern has experienced less depletion. There is fluid communica- 
tion between the two patterns, and steam injected through the 
wells of the second pattern will enter the more depleted reservoir 
portion. According to the invention, a non-condensable gas (prefer- 
ably flue gas, natural gas, or carbon dioxide) is injected through 


the second pattern. The gas injected into the first pattern may also 
contribute to improved performance in the production wells within 
the first pattern. 4 figs. 


0204 Processing 
Refer also to citation(s) 28581, 28864 


27564 (DOE/PC/90049-T5) Clean gasoline reforming with 
superacid catalysts: Quarterly progress report, January— 
March 1992. Davis, B.H. Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Research. 7 May 1992. 29p. 
Sponsored by USDOE, Washi , DC (United States). DOE 
Contract AC22-90PC90049. Order Number DE92016677. Source: 
OSTI; NTIS; GPO Dep. 
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Tasks reported on this term include optimization of chlorided Pt- 
alumina catalysts, testing of the optimum Pv/Cl alumina catalysts, 
preparation and testing of zirconia superacid catalyst. (VC) 


0205 Products and By-Products 
Refer also to citation(s) 28578, 28870 


27565 Multistage process for oxygenate conversion to hy- 
drocarbons. Harandi, M.N.; Owen, H. 12 Dec 1991. Filed date 12 
Jun 1990. Canada Patent patent application 2018840. 37p. Source: 
Micromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $6.00 CAN; MF $4.00 CAN. 

A continuous multistage process is disclosed for increasing the 
yield of liquid hydrocarbons boiling in the gasoline distillate range 
from a feedstock comprising C;_4 aliphatic oxygenates. The pro- 
cess comprises contacting the feedstock in a primary fluidized-bed 
reaction zone with a shape-selective medium-pore crystalline met- 
allosilicate catalyst under oxygenate conversion conditions to 
obtain a primary effluent comprising ethylene and C3, olefins. The 
primary effluent is withdrawn and separated into a gaseous stream 
rich in ethylene and a liquid stream comprising C3, olefins. The liq- 
uid stream is contacted with a shape-selective medium-pore 
crystalline metallosilicate catalyst in a fixed-bed reaction zone at el- 
evated temperature and pressure to obtain a product stream 
comprising hydrocarbons boiling in the gasoline and distillate 
range. The ethylene-rich stream is contacted with a shape- 
selective medium-pore crystalline metallosilicate catalyst in a 
secondary fiuidized-bed reaction zone under oligomerization condi- 
tions to obtain a secondary effluent comprising unreacted ethylene 
and heavier hydrocarbons. The secondary effluent is withdrawn 
and separated into a gaseous ethylene stream and a liquid hydro- 
carbon stream. At least a portion of that hydrocarbon stream is 
added to the fixed-bed reaction zone. A product comprising hydro- 
carbons boiling in the gasoline and/or distillate range is withdrawn 
from the fixed-bed reaction zone. The catalysts used in the pro- 
cess are preferably zeolites. 


27566 Multizone catalytic reforming process with a plurality 
ot catalysts. Moser, M.D.; Lawson, R.J.; Antos, G.J.; Wang, L.; 
Parulekar, V. To UOP (USA). 28 Nov 1991. Filed date 28 May 
1990. Canada Patent patent application 2017658. 38p. Source: Mi- 
cromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $6.00 CAN; MF $4.00 CAN. 

An improved multi-zone or multi-stage catalytic reforming pro- 
cess for gasoline-range hydrocarbons is disclosed, having the 
objective of achieving increased yields of petrochemical aromatics 
or gasoline product. The process of the invention employs an initial 
zone containing a catalytic composite consisting essentially of Pt, 
Ge, and halogen on a solid catalyst support and a terminal zone 
containing either a catalytic composite comprising Pt, Ge, halogen 
and a metal promoter on a solid catalyst support or a germanium- 
free catalyst composite comprising Pt, halogen, and a metal 
promoter on a solid catalyst support. The feedstock is first reacted 
in the intial zone and the resultant effluent is reacted in the termi- 
nal zone. In preferred embodiments of the invention, the solid 
catalyst support is alumina, the halogen comprises a chlorine com- 
ponent, and the metal promoter is rhenium. Pilot plant tests are 
described which compare results from using multi-zone catalysts of 
the invention to results using single catalysts. The tests demon- 
strate the clear advantage of the multi-zone catalyst process in 
terms of activity, stability, and selectivity. 4 figs., 6 tabs. 


0206 Health and Safety 
Refer also to citation(s) 29494, 29495 


27567 (NEI-NO-222) Propagation of gaseous detonations 
through regions of low reactivity. Engebretsen, T. Trondheim 
Univ. (Norway). Norges Tekniske Hoegskole. 1991 201p. Order 
Number DE92540966. Source: OSTI; NTIS. 

Two types of gaseous detonation studies were undertaken, 
namely: (a) Detonation propagation limits for acetylene-air and 
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ethylene-air mixtures in a square tube with internal dimensions of 
125x125 mm have been studied. In the experimental apparatus, 
two regions of homogeneous gas mixtures were separated by a 
fastopening slide valve. CJ (Chapman-Jouguet) detonations were 
established in a 5 m long section with different acetylene-air con- 
centrations, and propagated into acetylene-air or ethylene-air 
mixtures with lower reactivity in a section of approximately 3 m 
length. The detonation propagation limits were found to be inde- 
pendent of the Chapman-Jouguet parameters of the detonation in 
the donor. For acetylene-air detonations, the propagation limit was 
found to be 4%. This corresponds to a cell width approximately 
equal to the width/height of the channel. (b) Reinitiation of detona- 
tion across a gap of 0.10 or 0.15 m length containing air or 
acetylene-air or ethylene-air mixtures, with concentrations below 
the detonability limits (found above), was also studied. The same 
tube was used, with two slide valves to create a gap between the 
detonable gases during gas filling. Reinitiation was found to be en- 
hanced by increasing the detonation velocity and pressure of the 
donor gas, decreasing length of the gap and increasing the reactiv- 
ity in the acceptor gas. Reinitiation was also found to be enhanced 
by increasing the reactivity in the gap. As an example, reinitiation 
in stoichiometric acetylene-air across a 0.10 m gap occurred ap- 
proximately 1 m earlier (and almost instantaneously) with 3% 
acetylene-air than with pure air in the gap. 51 refs., 74 figs., 3 tabs. 


27568 (NEI-NO-225) Probabilistic evaluation of frequency 
of collision between ships and offshore piatforms. Haugen, S. 
Trondheim Univ. (Norway). Norges Tekniske Hoegskole. 1991 
254p. Order Number DE92540979. Source: OSTI; NTIS. 

A model for calculating the frequency of collision between pass- 
ing vessels and offshore platforms has been developed. The model 
basically considers two factors: The expected number of vessels 
on a Collision course with a platform; The probability that the vessel 
does not take any actions to avoid collision. The probability that a 
vessel is on collision course with a platform, is primarily dependent 
on the traffic pattern in the area. It is a basic assumption that it is 
possible to define a lane pattern, where a lane represents the most 
commonly used route between two ports. The lane is characterized 
by the position of centerline of the lane, the number of vessels us- 
ing the lane, and the lateral distribution of the vessels across the 
centerline. The probability that a vessel does not take action to 
avoid the platform has been modeled with a fault tree. The fault 
tree is based on existing models and data, but it has been modi- 
fied to accommodate the other developments in the model. The 
data for the most important terminal events have also been up- 
dated. An important part of the work has been evaluation of the 
uncertainties associated with the collision frequency calculations. 
The uncertainties associated with all the parameters, as well as the 
models, have been considered and probability distributions have 
been established. The uncertainties have been propagated through 
the model with Monte Carlo simulation, partly to give estimates of 
the uncertainties in each of the main parameters in the model, but 
more importantly to obtain an estimate for the overall uncertainty in 
the calculated collision frequency. 111 refs., 77 figs., 19 tabs. 


0207 Economic, Industrial, and Business Aspects 


Refer also to citation(s) 27597, 28421, 28452, 28453, 28455, 
28456, 28457, 28458, 28463, 28465, 28466 


27569 (AUC-IBT-R-9139) Life cycle model for offshore in- 
stallations for use in prospect evaluation. Structural reliability 
theory. Paper, 86. Almlund, J. Aalborg Universitetscenter (Den- 
mark). Inst. for Bygningsteknik. Oct 1991. 192p. Order Number 
DE92540817. Source: OSTI; NTIS. 

A life cycle model for offshore field development has been estab- 
lished as a compromise between a solvable model and at the 
same time a realistic model. Methods for optimisation of the life cy- 
cle model are discussed and a specific method is used in order to 
indicate the potential of utilising a life model in the design and opti- 
misation of offshore developments. The improvement in Net 
Present Value, when using optimisation can be substantial. By ex- 
ample it was shown that the variation in net present Value between 
the individual viable development alternatives was roughly 50%, 
and thereby implied a significant potential in using optimisation. 





Most likely the real potential is less than this. The biggest gain in 
using optimisation is when it is applied at the borders of current 
technology, where the industry has a tendency to be conservative 
and adhere to proven technology. The potential of using a life cy- 
cle model and an optimisation method in exploration analysis was 
demonstrated. The results showed a large variation in profitibility 
between a stochastic analysis and a simple decision tree 
approach. This variation is caused by the stochastic methods con- 
sideration of nearly all possible development events as opposed to 
the simple decision trees consideration of only a few events. For a 
specific example the variation in expected net present value was in 
the order of 8 to 36%. It was demonstrated that a decision tree ap- 
proach to exploration analysis fails the objective of a consistent 
approach by rejecting projects that actually could be commercially 
attractive and accepting non commercial projects, therby excluding 
the company from possible profits. (AB) (60 refs.). 


27570 (CMI-R-92/A30005) Effects of the petroleum tax re- 
form. Stensland, G.; Sunnevaag, K.; Tennfjord, B.S. Christian 
Michelsens Inst. for Vitenskap og Aandsfrihet, (Norway). 
Apr 1992. 69p. (in Norwegian). Order Number DE92541008. 
Source: OSTI; NTIS; INIS. 

The report evaluates the effects of the petroleum taxation in 
Norway. In connection with the general reform of the Norwegian in- 
dustry taxation, changes are proposed in the petroleum tax law. 
The report gives a survey of the development in the Norwegian 
petroleum taxation, and analyses the effects of changing the tax 
revenue both for the Government and for the companies con- 
cerned. The effects of incentives caused by changing the taxation 
are looked upon. In the appendix the depreciation rules in connec- 
tion with petroleum taxation are discussed. 18 refs., 17 figs. 


27571 (NEI-NO-236) Corporate risk in the oll 
industry. Davies, P.A. (BP Economics Unit, London (GB)); Frewer, 
G. Norsk Petroleumsforening, Oslo (Norway). 1991 9p. (CONF- 
9104379-2: 12. Bergen conference on oil and economics: 
business risks in the oil industry, a Se 22-23 Apr 
1991). Order Number DE92541020. Source: OSTI; NTIS. 

The paper attempts to address the issue of risk and risk man- 
agement in the oil industry. It defines risk and explains why the oil 
industry should be considered to be inherently risky. It is then 
questions whether this is a problem or merely a feature of the 
industry that has to be accepted. A number of issues are then dis- 
cussed including diversification, integration, managing financial risk 
and organisational structure. 5 figs. 


27572 (NEI-NO-239) Managing reservoir uncertainties. Hal- 
dorsen, H.H. (Norsk Hydro A/S, Stabekk (NO)). Norsk 
Petroleumsforening, Oslo (Norway). 1991 67p. (CONF-9104379-5: 
12. Bergen conference on oil and economics: business risks in the 
oil industry, Bergen (Norway), 22-23 Apr 1991). Order Number 
DE92541024. Source: OSTI; NTIS. 

The paper deals with the many uncertainties affecting the man- 
agement of a reservoir. The uncertainties being discussed concern 
the determination of the characteristics and the regularity of a . 
reservoir. The additional cost-affecting factors like future oil prices, 
project schedule, capital investment etc. being combined with the 
uncertainties mentioned above make the basis for rendering the 
overall project-economic indicators for a new field development. 
Managing reservoir uncertainties means that each discipline quanti- 
fies the expected value and the range and probabilities of possible 
alternative outcomes, passes on and communicates their estimate 
and "error-bar” to disciplines whose input is their output, and that 
development are made with full knowledge and benefit of the total 
technical and economic "error bars” and the corresponding proba- 
bilities of occurence. 33 figs., 1 tab. 


27573 (NIPER-587) Trends in heavy oll production and re- 
fining In California. Olsen, D.K.; Ramzel, E.B.; Pendergrass, R.A. 
ll. National Inst. for Petroleum and Energy Research, Bartlesville, 
OK (United States). Jul 1992. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC22-83FE60149. Order 
Number DE92001056. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is one of a series of publications assessing the feasi- 
bility of increasing domestic heavy oil production and is part of a 
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study being conducted for the US Department of Energy. This re- 
port summarizes trends in oil production and refining in Canada. 
Heavy oil (10° to 20° API gravity) production in California has in- 
creased from 20% of the state's total oil production in the early 
1940s to 70% in the late 1980s. In each of the three principal 
petroleum producing districts (Los Angeles Basin, Coastal Basin, 
and San Joaquin Valley) oil production has peaked then declined 
at different times throughout the past 30 years. Thermal production 
of heavy oil has contributed to making California the largest pro- 
ducer of oil by enhanced oil recovery processes in spite of low oil 
prices for heavy oil and stringent environmental regulation. Open- 
ing of Naval Petroleum Reserve No. 1, Elk Hills (CA) field in 1976, 
brought about a major new source of light oil at a time when light 
oil production had greatly declined. Although California is a major 
petroleum-consuming state, in 1989 the state used 13.3 billion 
gallons of gasoline or 11.5% of US demand but it contributed sub- 
stantially to the Nation’s energy production and refining capability. 
California is the recipient and refines most of Alaska's 1.7 million 
barrel per day oil production. With California production, Alaskan 
oil, and imports brought into California for refining, California has 
an excess of oil and refined products and is a net exporter to other 
states. The local surplus of oil inhibits exploitation of California 
heavy oil resources even though the heavy oil resources exist. 
Transportation, refining, and competition in the market limit full de- 
velopment of California heavy oil resources. 


27574 (OCS/MMS-90-0095, pp. 13.1-13.7) Seciology and 
community planning. Minerals Management Service, Herndon, 
VA (United States). Dec 1990. In The Offshore Environmental 
Studies Program (1973-1989). A summary of Minerals Manage- 
ment Service research conducted on the US Outer Continental 
Shelf. 223p. Source: Environmental Studies Branch (MS-4310), 
Minerals Management Service, 381 Elden Street, Herndon, VA 
22070 (United States). 

This paper represents one chapter from a larger report by the 
Mineral aman Service (MMS) regarding existing research 
on environmental impacts resulting from offshore oil and gas devel- 
opment. This paper tries to separate the social aspects away from 
the economic aspects to identify impacts of new oil and gas devel- 
opment on the social structure of native communities. The primary 
example is Alaskan eskimos which may turn from a noncash econ- 
omy and self-reliance to a cash economic developing around a oil 
and gas facility. This could then result in the use of the cash to buy 
items and change the entire lifestyle of the individual and eventu- 
ally the community. Other similar research projects relating to 
social impacts are discussed. 


27575 (OCS/MMS-90-0095, pp. 14.1-14.5) Economics. Min- 
erals Management Service, Herndon, VA (United States). Dec 
1990. In The Offshore Environmental Studies Program (1973- 
1989). A summary of Minerals Management Service research 
conducted on the US Outer Continental Shelf. 223p. Source: En- 
vironmental Studies Branch (MS-4310), Minerals Management 
Service, 381 Elden Street, Herndon, VA 22070 (United States). 
This paper represents one chapter from a larger report by the 
Minerals Management Service regarding current research on envi- 
ronmental impacts resulting from offshore oil and gas development. 
The economic aspects of the broader socioeconomic studies can 
be divided into three broad categories. First are those studies 
whose sole or main purpose is to compile, in a single document, 
existing economic and demographic data that is obtainable only 
from many diverse published and unpublished sources. These 
studies are briefly described and are intended to create a baseline 
of socioeconomic data from which changes could be measured. 
The second category attempts to understand and forecast future 
impacts. This includes multiplier models to forecast total empioy- 
ment and population; input/output models that illustrate the 
inter-industry relationships of a complex regional economy; and 
econometric models that attempt to forecast a range of socioeco- 
nomic variables. The last category is socioeconomic studies that 
examine the effects or costs of oil and gas activities on other users 
of coastal area resources. Studies in this category include impacts 
to tourism, fishing industry, and other social or cultural activities. 
The developed models can also estimate the potential direct and 
indirect costs of oil spills from platforms, pipelines, and tankers. 
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27576 (OCS/MMS-90-0095, pp. 15.1-15.4) Visual and recre- 
ational resources. Minerals Management Service, Herndon, VA 
(United States). Dec 1990. In The Offshore Environmental Studies 
Program (1973-1989). A summary of Minerals Management Ser- 
vice research conducted on the US Outer Continental Shelf. 223p. 
Source: Environmental Studies Branch (MS-4310), Minerals Man- 
agement Service, 381 Elden Street, Herndon, VA 22070 (United 
States). 

This paper represents a chapter from a larger report on research 
conducted by the Minerals Management Service (MMS) regarding 
environmental impacts associated with offshore oil and gas devel- 
opment. This paper discusses the programs currently underway by 
the MMS to determine a systematic method for assessing recre- 
ational and aesthetics impacts resulting from offshore operations 
and onshore developments adjacent to coastal areas. These also 
include impacts resulting from oil spills and trash and debris 
accumulation. The paper emphasizes the subjective nature of de- 
termining such impacts and making highly accurate predictions on 
the economic impacts resulting from these type of activities. The 
paper breaks down in to each major offshore area of the US, in- 
cluding the Pacific, Alaska, Gulf of Mexico, and the Atlantic Ocean. 
It discusses methods for determining fishing and visitation declines 
resulting from these type operations and makes reference to nu- 
merous existing references on the subject. 


27577 (SR/OA-91-01) Petroleum profits in the fourth quar- 
ter of 1990. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. 12 Feb 1991. 11p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92018358. Source: OSTI; NTIS; 
GPO Dep. 

The information in this report concerning fourth-quarter income 
was obtained from companies’ public releases, which are issued in 
advance of their required filings of Form 10Q or Form 10K with the 
Securities and Exchange Commission. Topics outlined include: 
overview of fourth quarter profits, crude oil prices and oil and gas 
earnings, refining margins and refining/marketing income, overall 
profitability, and quarterly financial data. 


0208 Waste Management 
Refer also to citation(s) 27595 


27578 Process for converting heavy oll deposited on coal 
to distillabie oll in a low severity process. Ignasiak, T.; Strausz, 
O.; Ignasiak, B.; Janiak, J.; Pawlak, W.; Szymocha, K.; Turak, A.A. 
4 Feb 1992. Filed date 3 Aug 1990. Canada Patent patent applica- 
tion 2022721. 16p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A process is disclosed for recovering oil from bituminous or sub- 
bituminous coal fines that are agglomerated or blended with heavy 
oil and, at the same time, converting some of the oil into lighter, 
distillable oils. The method involves heating the agglomerated or 
blended coal fines to temperatures between 350°C and 450°C, 
and condensing and collecting the oils distilled from them. The 
process is carried out in an inert atmosphere, such as steam or ni- 
trogen. The process may be conducted at atmospheric pressure or 
at pressures up to ca 100 atm. It leaves the heaviest, asphaltenic 
fraction of the oil in the agglomerated coal fines, giving them a 
higher calorific value than agglomerates made by methods where 
light oil is used to form the agglomerates and then recovered from 
the agglomerates. Experiments are described to illustrate the pro- 
cess of the invention. 1 fig., 5 tabs. 


27579 Membrane treatment process, for waste oll. Lebrun, 
R. 21 Dec 1991. Filed date 21 Jun 1990. Canada Patent patent 
application 2019469. 11p. (In French). Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

Known processes for treatment of used oils have the disadvan- 
tages that, on the one hand, they only carry out a partial treatment 
of the oils, and on the other hand, there are limits to their operating 
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temperature which cast a doubt on their economic viability. An im- 
proved process is disclosed which overcomes these shortcomings 
by redefining the problem and breaking it down into three elemen- 
tary problems, each of which is treated separately according to the 
same principle but with adapted materials. The process extends to 
treatment of contaminated hydrocarbons such as used oils and or- 
ganic solvent. The used oil is first subjected to a classical flash 
distillation to eliminate volatile components and water, thereby ob- 
taining two products. The first, a grease containing all the graphite 
and particulate contaminants and 50-75% of the heavy metals, is 
subjected to tangential microfiltration by polymer or inorganic mem- 
branes with a porosity of 201-4500 angstroms. This grease is then 
mixed with a light hydrocarbon having the role of solvent and re- 
treated in the same manner. The contaminants are then discarded 
and the collected oil is separated from the solvent by flash distilla- 
tion. The second product is a good-quality oil still containing traces 
of heavy metals and having a rather dark color. This intermediary 
product is subjected, after mixing with a solvent, to nanofiltration by 
a system of polymer or inorganic membranes having 10-35 
angstrom porosity. The final product is then separated from the 
solvent by flash distillation and is suitable as a base oil for making 
a high quality motor oil. 15 refs., 4 figs. 


0209 Environmental Aspects 


Refer also to citation(s) 27551, 27598, 29363, 29494, 29495, 
29580, 29623 


27580 j§(CONF-9006128—Vol.2, pp. 468) Ecological aspects in 
construction of West Siberian oll field surface facilities. Scvort- 
zov, |.D. (State Scientific-Research and Design Inst. of Oil and Gas 
Industry, Tyumen (Russian Federation)); Crushin, P.N. Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In Intemational conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

The exploitation of arctic regions, where permanently frozen 
grounds are wide-spread, leads to problems concerning the climate 
and the geo-cryological environment. One of the most urgent tasks 
is to minimize effects on the environment, otherwise irreversible, 
catastrophic processes, the deterioration of permafrost into 
swamps, fouling subsoil waters and rivers, ground surface pollution 
with petroleum products, and destruction of fish and birds, may oc- 
cur. The measures aimed at providing the environmental ecological 
equilibrium during the exploitation of the northern oil deposits of 
West Siberia are described in this paper. These measures are 
worked out during the design stage. Then appropriate engineering 
decisions and product procedures are chosen, where much promi- 
nence is given to reliability of the oil and gas field facilities. The 
paper includes information about developing measures for the pre- 
ventive systematic maintenance of the oil pipelines, maintenance 
schedule, prediction of accidents and certain procedures for their 
rectification. 


27581 (CONF-9006128—Vol.2, pp. 552) Anthropogenic struc 
tures in the geos ss (Landscapes) of the permafrost zone. 
Antonov-Druzhinin, V.P. (Lab. of the Geotechnical Systems of the 
Cokd Regions, Monitoring Trust, Novy Urengoy (Russian Federa- 
tion)). Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In Interna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

Problems created by oil and gas field development in Arctic re- 
gions attract much attention in the discussion of the interaction of 
civil and industrial buildings and structures with permafrost. The in- 
vestigations carried out must permit the evaluation of changes in 
the natural environment and single out the anthropogenic compo- 
nent of these changes, must ensure accident-free operation of oil 
and gas transport units, safety of people and environmental control 
in the mineral resource production regions of the Arctic. Taking the 
pipeline-environment system example, this report characterizes the 
spatial-temporal structure of the gas transport geotechnical system 





as a natural-anthropogenic, physico-geographical object. The natu- 
ral subsystem of this object consists of several structures (referred 
to as areas and zones). These structures are characterized by dif- 
ferent dynamics of regeneration processes of anthropogenic 
disturbances. It is found that the most negative ical conse- 
quences during the development of the regions at the boundary of 
tundra and forest-tundra are associated with the disturbances of 
pre-tundra forests. The least perceptible ecological changes are 
typical for anthropogenic transformation of bog geo-systems. The 
anthropogenic structures, which are formed here, are characterized 
by a state most similar to the initial conditions and, often, by an in- 
crease of biomass in the landscapes. All these data are presented 
according to the author's investigations in the permafrost zone of 
Western Siberia. 


27582 (INIS-mf—13323) Comparative toxicity test of water- 
accommodated fractions of oils and oll dispersants to marine 
organisms. Reference methods for marine pollution studies. Re- 
gional seas. United Nations Environmental Programme; Food and 
Agriculture Organization of the United Nations, Rome (italy); Inter- 
national Atomic Energy Agency, Vienna (Austria). Sep 1989 24p. 
Project FP/5102-88-03. Order Number DE92640627. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This reference method describes a simple procedure for compar- 
ing the toxicity of oil, oil dispersants, and mixtures thereof, to 
marine animals. It allows the toxicity of different dispersants to be 
rapidly compared to that of oil, or of a mixture of oil an oil disper- 
sant. It is designed for routine monitoring and screening purposes 
and is not appropriate as a research method. The physical and 
chemical properties of oil dispersants create many difficulties in the 
measurements of thei toxicity to marine organisms. Strictly speak- 
ing, their toxicity can only be accurately estimated using complex 
procedures and apparatus. (A relatively simple apparatus for 
preparing oil/water or oil/water/oil dispersant emulsions is 
described in Appendix B). Simpler methods can provide useful in- 
formation, provided their limitations are clearly understood and 
taken into consideration in the assessment and application of their 


results. Some of the special considerations relating to the mea- 
surement of the toxicity of oil and oil dispersants are described in 
Appendix A. The Appendix also explains the rationale and limita- 
tions of the method described here. 3 refs, 4 figs, 2 tabs. 


27583 eee Ecotoxicological testing of —_ 
mance fluids. Kaliqvist, T. Norsk Inst. for Vannf 

(Norway). May 1990. 26p. ‘Order Number DE92541000. Seamer 
OSTI; NTIS; INIS. 

The report deals with a project comprising the testing of drilling 
fluids concerning ecotoxicology, biological degradation, and toxicity. 
Two types of drilling fluids were tested for toxic effects on marine 
algae and biological degradability. A fluid based on mineral oil was 
readily degradable (98% DOC removal in 28 days) while an ether 
based oil degraded more slowly (56% DOC removal in 28 days). 
The toxicity of both fluids was tested after emulsification of the oils 
in water and separating the oil and water phase after equilibration. 
The ECso values obtained with this ch were 8.15 g/l for the 
oil based fluid and 116 g/I for the ether fluid. 9 figs., 8 tabs. 


27584 (OCS/MMS-—90-0095, pp. 10.1-10.29) Coastal and ma- 
rine birds. Minerals Management Service, Herndon, VA (United 
States). Dec 1990. In The Offshore Environmental Studies Program 
(1973-1989). A summary of Minerals Management Service research 
conducted on the US Outer Continental Shelf. 223p. Source: En- 
vironmental Studies Branch (MS-4310), Minerals Management 
Service, 381 Elden Street, Herndon, VA 22070 (United States). 

This paper represents one chapter of a larger report on available 
research from the Minerals Management Service regarding envi- 
ronmental impacts resulting from offshore oil and gas development. 
This paper discusses research which has been performed on these 
birds resulting from oil spills and the results of resource support 
facilities on key nesting, breeding, and feeding areas. It also dis- 
cusses the effects of offshore operations on potential migration 
pathways. The paper also identifies studies on population studies 
which have been performed in order to monitor long-term impacts 
or catastrophic impacts resulting from such an event as an oil spill. 
The paper is broken down into the Gulf Coast, Atlantic, Pacific, 
and Alaska regions, with each research described by area. 
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27585 (OCS/MMS-—90-0095, pp. 11.1-11.44) Protected 
species. Minerals Management Service, Herndon, VA (United 
States). Dec 1990. In The Offshore Environmental Studies Program 
(1973-1989). A summary of Minerals Management Service research 
conducted on the US Outer Continental Shelf. 223p. Source: En- 
vironmental Studies Branch (MS-4310), Minerals Management 
Service, 381 Elden Street, Herndon, VA 22070 (United States). 

This paper represents one chapter of a larger report prepared by 
the Minerals Management Service which identifies current research 
on the environmental impacts of offshore oil and gas development. 
This paper deals predominantly with research that has been per- 
formed on endangered marine mammals and turtles, although 
some minor information on birds is also included. Research include 
population and distribution studies, but also include effects studies 
to determine the impacts of oil, noise, and underwater explosions. 
Also included are research topics including mortality, histology, 
pathology, and habitat characterization studies. The study areas 
are broken down into the Atlantic coastal areas, the Gulf of Mexico 
area, the Pacific coastal areas, and Alaska offshore areas. Be- 
cause of the sensitivity of the Alaska area, the majority of research 
has been concentrated in this region. 


27586 (OCS/MMS-90-0095, pp. 12.1-12.6) Archaeological 
resources. Minerals Service, Herndon, VA (United 
States). Dec 1990. In The Offshore Environmental Studies Program 
(1973-1989). A summary of Minerals Management Service research 
conducted on the US Outer Continental Shelf. 223p. Source: En- 
vironmental Studies Branch (MS-4310), Minerals Management 
Service, 381 Elden Street, Herndon, VA 22070 (United States). 

This paper represents one chapter of a larger text on research 
by the Minerals Management Service regarding environmental im- 
pacts associated with offshore oil and gas 


background information on both historical sites, such as shipwrecks 
and airplane crash sites, and on true prehistoric archaeology sites. 
Because the continental shelf areas were considered as inhabitable 
land mass areas during the last major ice age, primitive civiliza- 
tions could have occupied much of these areas which are now 
covered with water. Predictive models are being used to consider 
areas of high probability. ee 
using known geographic settings commonly used by 
these prehistoric species. “Such a model allows a preliminary deci- 
sion on what, if any, action should be considered prior to a leasing 
action. The paper discusses the currently know archaeological re- 
sources for each of the offshore areas of the US. These 
include the Atlantic, Pacific, Gulf of Mexico, and Alaska regions. 


27587 (OCS/MMS-90-0095, pp. 16.1-16.7) Information syn- 
thesis, , and dissemination. Minerals Management 
Service, Herndon, VA (United States). Dec 1990. In The Offshore 
Environmental Studies Program (1973-1989). A summary of Miner- 
als Management Service research conducted on the US Outer 
Continental Shelf. 223p. Source: Environmental Studies Branch 
(MS-4310), Minerals Management Service, 381 Elden Street, Hern- 
don, VA 22070 (United States). 

This paper represents one chapter of a larger report regarding 
current Minerals Management Service research on environmental 
impacts resulting from offshore oil and gas development. This pa- 
per contains an overview of the current status of the Environmental 
Studies Program (ESP) existing and proposed methods for dissem- 
inating environmental information to concerned citizens and 
non-MMS decision makers. It reviews the history of the ESP pro- 
gram and the methods of data base control that was used to track 
information on oil and gas research. The current Environmental 
Studies Data System is a series of dBase IV files running on an 
MS-DOS configured personal computer which is available for query 
24 hours a day. A new local area network will soon replace the 
system communications program called Remote. 


27588 (OCS/MMS-—90-0095, pp. 2.1-2.3) Geology and haz- 
ards. Minerals Management Service, Herndon, VA (United States). 
Dec 1990. In The Offshore Environmental Studies Program (1973- 
1989). A summary of Minerals Management Service research 
conducted on the US Outer Continental Shelf. 223p. Source: En- 
vironmental Studies Branch (MS-4310), Minerals Management 
Service, 381 Elden Street, Herndon, VA 22070 (United States). 
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This paper represents one chapter of a more encompassing re- 
port on the environmental effects of developing offshore oil and 
gas deposits. The chapter specifically addresses the Minerals 
Management Service's concern over what the site geology and po- 
tential for geologic hazards might have on the development of 
these offshore resources. The paper briefly characterizes the geol- 
ogy of each of the continental slope areas of the US, including the 
Atlantic region, the Gulf of Mexico region, the Pacific region, and 
the Alaska region. The geology is of a very general nature, identi- 
fying the major sedimentary basins and geologic structures 
associated with each area. It also discusses the resource potential 
for each of these different areas. The geologic hazards section is 
also broken down into each of these regions and discusses each 
areas particular problem areas. identified problems include slope 
stability, sediment type, engineering properties of the bottom, fault- 
ing, and earthquake or volcanic risks. 


27589 (OCS/MMS-—90-0095, pp. 3.1-3.28) Physical oceanog- 
raphy and pollutant . Minerals Management Service, 
Herndon, VA (United States). Dec 1990. In The Offshore Environ- 
mental Studies Program (1973-1989). A summary of Minerals 
Management Service research conducted on the US Outer Conti- 
nental Shelf. 223p. Source: Environmental Studies Branch 
(MS-4310), Minerals Management Service, 381 Elden Street, Hern- 
don, VA 22070 (United States). 

This paper represents one chapter of a more encompassing re- 
port on the environmental impacts of developing offshore oil and 
gas in the US. This paper discusses the results of research and 
the known oceanography of the continental shelf of the Atlantic 
Ocean, the Gulf of Mexico, the Pacific Ocean, and the Beaufort 
Sea of Alaska. A discussion of the known oceanic circulation in 
each of these regions is discussed along with proposals for a pre- 
dictive model for determining the fate of potential oil spills or other 
pollutants. 


27590 (OCS/MMS-—90-0095, pp. 5.1-5.3) Alr quality. Minerals 
Management Service, Herndon, VA (United States). Dec 1990. In 
The Offshore Environmental Studies Program (1973-1989). A sum- 
mary of Minerals Management Service research conducted on the 
US Outer Continental Shelf. 223p. Source: Environmental Studies 
Branch (MS-4310), Minerals Management Service, 381 Elden 
Street, Herndon, VA 22070 (United States). 

This paper represents one chapter of a larger report on offshore 
environmental impacts resulting from oil and gas development. The 
primary objective of the air quality studies funded by the Minerals 
Management Service (MMS) is to gather information necessary to 
assess these potential impacts on the air quality of the various 
OCS lease areas. This paper discusses various ongoing projects 
with regards to air pollution monitoring in the Atlantic, Gulf of Mex- 
ico, Pacific Ocean, and Beaufort Sea areas of the US. It discusses 
atmospheric circulation models, air quality models, and the results 
of various on-going air quality and meteorological information that 
is being collected by the MMS in these various regions. 


27591 (OCS/MMS-90-0095, pp. 6.1-6.10) Water quality. Min- 
erals Management Service, Herndon, VA (United States). Dec 
1990. In The Offshore Environmental Studies Program (1973- 
1989). A summary of Minerals Management Service research 
conducted on the US Outer Continental Shelf. 223p. Source: En- 
vironmental Studies Branch (MS-4310), Minerals Management 
Service, 381 Elden Street, Herndon, VA 22070 (United States). 
This paper represents one chapter of a more comprehensive 
report dealing with environmental effects of offshore oil and gas de- 
velopment in the US. This particular chapter reviews some of the 
current research by the Minerals Management Service with regards 
to water quality impacts resulting from offshore operations. The 
main thrust of the paper is results from the monitoring of offshore 
drilling and the disposal of drill cuttings, drilling muds, and various 
other wastes into the ocean. The results tend to show that these 
constitute only a minor impact and are normally quickly dispersed 
or settle to the bottom. The paper also discusses oil spills and ulti- 
mate fate of hydrocarbons in seawater. The paper is broken down 
into each of the major offshore oil producing zones of the US, in- 
cluding the Atlantic, Pacific, Gulf of Mexico, and the Beaufort Sea. 
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27592 (OCS/MMS-90-0095, pp. 7.1-7.8) Coastal impacts. 
Minerals Management Service, Herndon, VA (United States). Dec 
1990. In The Offshore Environmental Studies Program (1973- 
1989). A summary of Minerals Management Service research 
conducted on the US Outer Continental Shelf. 223p. Source: En- 
vironmental Studies Branch (MS-4310), Minerals Management 
Service, 381 Elden Street, Herndon, VA 22070 (United States). 
This paper represents one chapter of a more comprehensive re- 
view of the research performed by the Minerals Management 
Service regarding offshore oil and gas development. This paper 
specifically addresses the available research in the coastal areas, 
which is considered both the immediate onshore and offshore ar- 
eas. Onshore facilities add to the competition for land use and 
could result in the lose of natural habitat. Oil spills can directly affect 
the coastal areas by disrupting recreational areas, fishing grounds, 
or by damaging delicate natural resources. The available research 
is broken down into the Atlantic, Pacific, Gulf of Mexico, and the 
Alaskan coastal areas, identifying the current research in each 
area. Because the majority of the Atlantic activity occurs on the far 
outer shelf areas, most information is found in broader literature 
surveys and early workshops and scenario reports. These primarily 
deal with oil spill movement and fate in the Atlantic area. The Gulf 
of Mexico area has had similar research although more emphasis 
on the identification of coastal ecosystems has been provided. 
Likewise in the Pacific region, research emphasis has been largely 
on the biological systems present in the intertidal and sandy beach 
communities. Monitoring results from previous oil spills are also 
discussed. The Alaska area concentrates on classification of the lit- 
toral zone biological community with regards to oil spill sensitivity. 


27593 (OCS/MMS-90-0095, pp. 8.1-8.12) Ecological moni 
toring. Minerals Management Service, Herndon, VA (United 
States). Dec 1990. In The Offshore Environmental Studies Program 
(1973-1989). A summary of Minerals Management Service research 
conducted on the US Outer Continental Shelf. 223p. Source: En- 
vironmental Studies Branch (MS-4310), Minerals Management 
Service, 381 Elden Street, Herndon, VA 22070 (United States). 

This paper represents one chapter of a more comprehensive re- 
port on the potential environmental effects of offshore oil and gas 
development and the research being conducted by the Minerals 
Management Service (MMS). This chapter addresses ecological 
monitoring studies which consist of multidisciplinary efforts involv- 
ing biological, chemical, geological, and physical oceanography 
components. Ecological monitoring studies have been focused pri- 
marily on assessing the impacts, and understanding the processes 
causing these impacts, of exploration and development activities 
on the marine ecosystem. Benthic communities have been the fo- 
cus for monitoring the effects of oil and gas activities because 
contaminants are often associated with particles that settle to the 
bottom and accumulate as sediments. Many benthic organism are 
relatively long-lived and sedentary making them more susceptible 
to the effects from accumulated contaminants. On the other hand, 
planktonic and nektonic communities face a limited exposure time 
to these type of pollutants. The paper discusses research in each 
of the major offshore areas of the US, including the Atlantic, Pa- 
cific, Gulf of Mexico, and Alaska. 


27594 (OCS/MMS-80-0095, pp. 9.1-9.24) Fish and fisheries 
resources. Minerals Management Service, Herndon, VA (United 
States). Dec 1990. In The Offshore Environmental Studies Program 
(1973-1989). A summary of Minerals Management Service research 
conducted on the US Outer Continental Shelf. 223p. Source: En- 
vironmental Studies Branch (MS-4310), Minerals Management 
Service, 381 Elden Street, Herndon, VA 22070 (United States). 
This paper represents one chapter of a larger report by the 
Minerals Management Service regarding research on the environ- 
mental impacts resulting from offshore oil and gas development. 
This particular chapter discusses fisheries research, which includes 
both commercial and recreational finfish and shellfish. The re- 
search is broken down into multi-use conflicts and toxic effects. 
The multi-use conflicts include physical damage or elimination of a 
fishery, vessel traffic conflicts, competition for support services, 
aesthetic damage resulting in declines in the tourist and recre- 
ational fishery, and other related issues. The biological impacts 
relate to toxic substances which might affect fishery quality. These 
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include acute and chronic substances, both of which affect the fish- 
ery population in different ways. 


27595 Device for the flow-through separation of oll from 
water with m flow. Ossenkop, W. 5 Dec 1991. 
Filed date 5 Jun 1990. Canada Patent patent application 2018310. 
17p. Source: Micromedia Ltd., Technical Information Centre, 165 
Hotel de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada 
J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A device for the flow-through separation of oil from water con- 
sists of a tank with an inlet and outlet, and with baffles extending 
downwards and upwards into the water to be cleaned so that a 
meander-shaped flow is obtained through the tank. Overflow open- 
ings are provided in the upper zone of the tank for discharge of the 
separated oil. The device is designed in such a way that the 
separation is more complete and quicker than with known arrange- 
ments, and/or that the required cleaning is achieved even with a 
single pass. According to the invention, the top edges of the baf- 
fles directed from the bottom toward the top are at the same level 
as the bottom edges of the overflow openings so that in each case 
two consecutive chambers extending over the entire liquid level are 
formed, of which the upper zones are connected with one another 
in pairs but are otherwise separated from one another by baffles, 
in which case the lower zone of each second chamber is con- 
nected with the following chamber of the next pair. A tank with a 
volume of about 2 m® is appropriate for a throughput of 2000 Vh, 
indicating that the device of the invention can be made relatively 
small while still having good efficiency. This enables the device to 
be transported easily to cleanup sites. 4 figs. 


0210 Legislation and Regulations 
Refer also to citation(s) 27598 


0220 Transport, Handling, and Storage 
Refer also to citation(s) 28453, 28455, 28458, 28462, 28999 


27596 (BNL-47380) An organizational survey of the Strate- 
gic Petroleum Reserve. Shurberg, D.A.; Haber, S.B. Brookhaven 
National Lab., Upton, NY (United States). Jan 1992. 76p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. Order Number DE92017696. Source: OSTI; 
NTIS; GPO Dep. 

At the request of the management of the Strategic Petroleum Re- 
serve (SPR), an Organizational Survey (OS), identical to the one 
that has been used prior to Tiger Team Assessments at other De- 
partment Energy facilities, was administered at SPR independent 
of a Tiger Team Assessment. The OS measured employees’ opin- 
ions on subjects such as organizational culture, communication, 
commitment, group cohesion, coordination, safety, environmental 
issues, and job satisfaction. The result of this work was a quantita- 
tive measure of these variables at the SPR site. SPR management 
intends to utilize these results in their self-assessment process in 
preparation for an upcoming Tiger Team Assessment. This report 
presents these results and discusses their interpretation. 


27597 (DOE/FE-0254P) Naval Petroleum and Oli Shale Re- 
serves annual report of operations, Fiscal year 1991. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (United 
States). Office of Naval Petroleum and Oil Shale Reserves. [1991]. 
59p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE92016369. Source: OSTI; NTIS; GPO Dep. 

During FY 1991 the Reserves generating $654 million in 
revenues, a $52 million increase from the Fy 1990 revenues, re- 
flecting the increase in FY 1991 oil prices during the Gulf War. 
Total costs were $200 million, resulting in net cash flow of $454 
million, compared with $423 million in FY 1990. Revenues for FY 
1992 are expected to decrease, reflecting a decrease in production 
and prices. In FY 1991, production at the NPRs at maximum effi- 
cient rates yielded 28 million barrels of crude oil, 125 billion cubic 
feet of natural gas, and 183 million gallons of natural gas liquids. 
Additional highlights on the following topics are included: legislative 
change, Naval Petroleum Reserve-1 (NPR-1) exploration, NPR-1 
horizontal drilling, NPR-1 shallow oil zone gas injection project, 


NPR-1 FY 1991-1997 long range plan, NPR-1 environment and 
safety, NPR-2 exploration drilling, NPR-S3 steamfiood, Naval Oil 
Shale Reserves gas migration prevention. 


(DOE/PE/79095-T1) Transporting US oll imports: 
The impact of oll spill legislation on the tanker market: Draft 
final report. Rowland, P.J. (Rowland (P.) Associates (United 
States)). Petroleum Industry Research Foundation, Inc., New York, 
NY (United States). May 1992. 210p. by USDOE, 
Washington, DC (United States). DOE Contract FG01-91PE79095. 
Order Number DE92014908. Source: OSTI; NTIS; INIS; GPO Dep. 
The Oil Pollution Act of 1990 (“OPA”) and an even more prob- 
lematic array of State pollution laws have raised the cost, and risk, 
of carrying oil into and out of the US. aes 
ee eee of Domestic and 
International Policy, examines the impact of Fede 

spill legislation on the tanker market. It reviews the role of marine 
transportation in US oil supply, explores the OPA and 

laws, studies reactions to OPA in the tanker and tank barge indus- 
tries and in related industries such as insurance and shi 
and finally, discusses the likely developments in the years ahead. 
US waterborne oil imports amounted to 6.5 million B/D in 1991, 
three-quarters of which was crude oil. Imports will rise by almost 3 
million B/D by 2000 according to US Department of energy fore- 
casts, with most of the crude oil growth after 1995. Tanker demand 
will grow even faster: most of the US imports and the increased 
traffic to other world consuming regions will be on long-haul trades. 


Kje 
way). May 1991. 12p. Order Number DE92540973. Source: OSTI; 
NTIS. 


The present report evaluates the occurrence of terrain induced 
slugging in pipelines. The onset of severe slugging at pipeline low 
points (dips) has been i by performing a series of ex- 
periments in a small scale test facility. The experimental set-up has 
been specially designed to study and quantify the influence of up- 
stream gas volume and dip inclination on the transition to terrain 
induced slugging. For this purpose a pressure vessel of adjustable 
gas volume has been connected to the pipeline far upstream the 
dip. The dip itself consists of a downsloping pipe connected to an 
upward inclined section through a flexible bend (all of ID=<50 mm). 
Test fluids were air and water at atmospheric conditions. The insta- 
bility mechanism is very sensitive to the geometry. The terrain 
slugging region shrinks with decreasing upstream gas volume and 
with decreasing inclination of the pipe section downstream of the 
low point. Limiting upstream gas volumes and inclination for the 
onset of terrain slugging have been determined experimentally. 
Comparisons with a simple point model show that the onset of ter- 
rain slugging is in general well predicted by a non dimensional 
critical parameter, the Boee Number. 8 refs., 8 figs., 2 tabs. 


0230 Properties and Composition 
Refer also to citation(s) 27529, 27545, 27559, 27564, 27614 


0250 Combustion 
Refer also to citation(s) 27535 


27600 Method to produce energy and carbon dioxide. Kauf- 
man, S.A.; Eslinger, K.M. To Shell Canada Ltd. (Canada). 5 Dec 
1991. Filed date 5 Jun 1990. Canada Patent patent application 
2018266. 10p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

in conventional methods for generating energy and carbon diox- 
ide from the combustion of hydrocarbon fuel, recovery of the 
carbon dioxide from the combustion flue gas often involves costly 
and complex solvent processes. These problems are overcome 
with the method of the invention, which comprises introducing a 
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stream of essentially oxygen and a stream of hydrocarbon fuel into 
a combustion chamber, combusting the fuel with the oxygen, and 
thereby producing an amount of energy and a stream of combus- 
tion gas comprising carbon dioxide. At least a first part of the 
energy produced is used to drive a turbine, thereby generating me- 
chanical energy. At least a first part of the stream of combustion 
gas is cooled and recycied into the combustion chamber so as to 
attenuate the combustion temperature in the chamber. In this man- 
ner, the stream of combustion gas is essentially freed of nitrogen 
and nitrogen compounds. Advantageously, a second part of the 
stream of combustion gas is introduced into a subsurface earth for- 
mation for enhancing the recovery of oil from the formation. If the 
hydrocarbon fuel contains sulfur, desulfurization of the combustion 
gas is not necessary, and thus high combustion temperatures are 
not needed. 2 figs. 
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Refer also to citation(s) 27517, 27521, 27522, 27523, 27524, 
27525, 27528, 27607, 27613, 29337, 29353, 29354 


27601 (DOE/MC/19239-3060) Evaluation of the gas pro- 
duction economics of the gas hydrate cyclic thermal injection 
model. Kuuskraa, V.A.; Hammersheimb, E.; Sawyer, W. Lewin and 
Associates, inc., Washington, DC (United States). May 1985. 187p. 
sored by USDOE, Washington, DC (United States). DOE 

Contract AC21-82MC19239. Order Number DE92001141. Source: 
OSTI; NTIS; GPO Dep 

The objective of the work performed under this directive is to as- 
sess whether gas hydrates could potentially be technically and 
economically recoverable. The technical potential and economics 
of recovering gas from a representative hydrate reservoir will be 
established using the cyclic thermal injection model, HYDMOD, ap- 
propriately modified for this effort, integrated with economics model 
for gas production on the North Slope of Alaska, and in the deep 
offshore Atlantic. The results from this effort are presented in this 
document. In Section 1, the engineering cost and financial analysis 
model used in performing the economic analysis of gas —. 
from hydrates — the Hydrates.Gas Economics Model (HGEM) — 
described. Section 2 contains a users guide for HGEM. In Section 
3, a preliminary economic assessment of the gas production 
economics of the gas hydrate cyclic thermal injection model is pre- 
sented. Section 4 contains a summary critique of existing hydrate 
gas recovery models. Finally, Section 5 summarizes the model 
modification made to HYDMOD, the cyclic thermal injection model 
for hydrate gas recovery, in order to perform this analysis. 


27602 $$(DOE/MC/21179-T5) Rock matrix and fracture analy- 
sis of flow in western tight gas sands: technical 
progress —March 1985. Morrow, N.R.; Brower, 
K.R.; Ward, J.S. New Mexico Petroleum Recovery Research Cen- 
ter, "Socorro, NM (United States). [1985]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
84MC21179. (PRRC—85-13). Order Number DE92017655. Source: 
OSTI; NTIS; GPO Dep. 

Advanced core analysis includes measurements on the matrix 
properties of the rock. Matrix properties are important even in frac- 
tured wells since it is these properties which determine the rate of 
gas flow into the fractures. Cores are being tested from the fluvial, 
coastal, and paludal zones of the Mesaverde. At least two cores 
from each of these zones from all three wells will be analyzed. 
Properties measured include permeability as a function of confining 
pressure over the range of 500 to 5000 psi. A minimum of two 
Klinkenberg permeabilities are being determined from at least five 
data points. interpretation includes estimates of pore size from gas 
slippage. Water adsorption and desorption isotherms will be deter- 
mined for selected samples with data points being obtained at the 
following relative humidities: 0, 20, 40, 60, 75, 90, 92, 95 and 98. 
Porosity measurements from both thin section examination and vol- 
umetric measurements are being made. These results will be 
compared with the porosities of the cored internals determined 
from logs. 
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27603 (DOE/MC/21179-T6) Rock matrix and fracture analy- 
sis of flow in western tight gas sands: Quarterly technical 
progress report, iber-December 1984. Morrow, N.R.; 
Brower, K.R.; Kilmer, N.H.; Ward, J.S. New Mexico Petroleum Re- 
covery Research Center, Socorro, NM (United States). [1984]. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-84MC21179. (PRRC—83-14). Order Number 
DE92017656. Source: OSTI; NTIS; GPO Dep. 

The presence of natural fractures is often cited as a key factor in 
gas production for both fractured and unfractured wells. Numerous 
vertical fractures have been found in cores recovered in the Multi- 
Well Project. The cores show that by far the majority of fractures 
become filled with calcite cement. However, calcite-filled fractures 
are not necessarily a seal to gas flow. As part of this project, flow 
measurements are being made along and across selected frac- 
tured samples as a function of overburden pressure for a minimum 
of five core samples. Comparative measurements will be made on 
unfractured neighboring cores. Permeability measurements will be 
made at a minimum of four levels of water saturation for each of at 
least six samples to assess the effect of water content on perme- 
abilities in fractured systems. The effects of chemical treatments on 
mineralized fractures will be studied to assess whether such treat- 
ments lead to permeability enhancement of formation damage. 
Permeability to gas will be measured at various levels of water sat- 
uration established by equilibration of core samples in humidity 
chambers. Electrical resistivity at various levels of water saturations 
and confining pressures will also be measured. Special attention 
will be given to water distribution within the rock pore space. cir- 
cumstances under which water can act to inhibit gas production 
and the pressure differences necessary to overcome capillary seals 
formed by water will also be investigated. Capillary pressure mea- 
surements will be made using a high-speed centrifuge. 


27604 (DOE/MC/21181-T3) Evaluation of the geological re- 
lationships to gas hydrate formation and stability: Progress 
report, June 16-September 30, 1988. Krason, J.; Finley, P. Geo- 
explorers International, Inc., Denver, CO (United States). [1988]. 
34p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-84MC21181. Order Number DE92017657. Source: 
OSTI; NTIS; GPO Dep. 

The summaries of regional basin analyses document that poten- 
tially economic accumulations of gas hydrates can be formed in 
both active and passive margin settings. The principal requirement 
for gas hydrate formation in either setting is abundant methane. 
Passive margin sediments with high sedimentation rates and suffi- 
cient sedimentary organic carbon can generate large quantities of 
biogenic methane for hydrate formation. Similarly, active margin lo- 
cations near a terrigenous sediment source can also have high 
methane generation potential due to rapid burial of adequate 
amounts of sedimentary organic matter. Many active margins with 
evidence of gas hydrate presence correspond to areas subject to 
upwelling. Upwelling currents can enhance methane generation by 
increasing primary productivity and thus sedimentary organic car- 
bon. Structural deformation of the marginal sediments at both 
active and passive sites can enhance gas hydrate formation by 
providing pathways for migration of both biogenic and thermogenic 
gas to the shallow gas hydrate stability zone. Additionally, conven- 
tional hydrocarbon traps may initially concentrate sufficient 
amounts of hydrocarbons for subsequent gas hydrate formation. 


27605 (DOE/MC/21181-T4) Evaluation of the geological re- 
lationships to gas hydrate formation and stability: Annual 
technical progress report, October 1, 1 tember 30, 
1985. Geoexplorers International, Inc., Denver, CO (United States). 
[1985]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-84MC21181. Order Number 
DE92017658. Source: OSTI; NTIS; GPO Dep. 

During the reported year we have enhanced our knowledge on 
and gained considerable experience in assessment of the gas hy- 
drate resources in the offshore environments. Specifically, we have 
learned and gained experience in the following: Efficiently locating 
data sources, including published literature and unpublished infor- 
mation. We have established personal communication extremely 
critical in data accessability and acquisition. We have updated in- 
formation pertinent to gas hydrate knowledge, also based on 








thorough study and evaluation of most Russian literature and addi- 
tional publications in languages other than English. Besides critical 
evaluation of widely spread literature, in many cases our reports in- 
clude previously unpublished information (e.g. BSRs from the Gulf 
of Mexico). The assessment of the gas resources potential associ- 
ated with the gas hydrates, although in most cases at a low level 
of confidence, appears also very encouraging for further, more de- 
tailed, study. We are also confident that, because of the present 
reports’ format, new data and a concept-oriented approach, the re- 
sult of our study will be of strong interest to various industries, 
research institutions and numerous governmental agencies. 


27606 j§(DOE/MC/21181-T5) Evaluation of the geological re- 
lationships to gas hydrate formation and stability: Second 
annual technical progress report, October 1, 1985-September 
30, 1986. Geoexplorers International, inc., Denver, CO (United 
States). [1986]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-84MC21181. Order Number 
DE92017659. Source: OSTI; NTIS; GPO Dep. 

Although there are many publications pertaining to gas hydrates, 
their formation and stability in various geological conditions are 
poorly known. Therefore, for the same reasons and because of the 
very broad scope of our research, limited amount and extremely 
dispersed information, the study regions are very large. Moreover, 
almost without exception the geological environments controlling 
gas hydrates formation and stability of the studied regions are very 
complex. The regions studied (completed and partially completed - 
total 17 locations) during the reporting period, particularly the Gulf 
of Mexico and the Middle America Trench, are the most important 
in this entire research project. In the past, both of these regions 
have been extensively studied, the presence of gas hydrates 
confirmed and samples recovered. In our investigation it was nec- 
essary not only to review all previous data and interpretations, but 
to do a thorough analysis of the basins, and a critical evaluation of 
an previously reported and publicly available but not published in- 
formation. 
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Refer also to citation(s) 27528, 27602, 27603, 28851, 30348, 
30349, 30350 


27607 (DOE/MC/25031-92/C0018) Incremental natural gas 
resources through infield reserve growt natural 
gas recovery. Finley, R.J.; Levey, R.A. Texas Univ., Austin, TX 
(United States). Bureau of Economic Geology. [1992]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG21-88MC25031. (CONF-920584—24: US Department of Energy 
contractor review meeting on natural gas research and develop- 
ment, Morgantown, WV (United States), 5-6 May 1992). Order 
Number DE92016945. Source: OSTI; NTIS; GPO Dep. 

The objectives of the Infield Growth/Secondary Natural Gas 
Recovery project have been: To establish how depositional and di- 
agenetic heterogeneities in reservoirs of conventional permeability 
cause reservoir compartmentalization and, hence, incomplete 
recovery of natural gas. To document practical, field-oriented exam- 
ples of reserve growth from fluvial and deltaic sandstones of the 
Texas gulf coast basin and to use these gas reservoirs as a natural 
laboratory for developing concepts and testing applications of both 
tools and techniques to find secondary gas. To demonstrate how 
the integration of geology, reservoir engineering, geophysics, and 
well log analysis/petrophysics leads to strategic recompletion and 
well placement opportunities for reserve growth in mature fields. To 
transfer project results to natural gas producers, not just as field 
case studies, but as conceptual models of how heterogeneities de- 
termine natural gas flow and how to recognize the geologic and 
engineering clues that operators can use in a cost-effective manner 
to identify secondary gas. Accomplishments are presented for: 
reservoir characterization; integrated formation evaluation and engi- 
neering testing; compartmented reservoir simulator; and reservoir 
geophysics. 


27608 (DOE/MC/25146-3085) PrimeEnergy/DOE/GRI slant 
well: Final report. Drimal, C.E.; Muncey, G.; Carden, R. PrimeEn- 
ergy Corp., Stamford, CT (United States). Dec 1991. 89p. 


03 NATURAL GAS 
0306 Economic, Industrial, and Business Aspects 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-88MC25146. Order Number DE92001271. Source: 
OSTI; NTIS; GPO Dep. 

This report presents final results of the Sterling Boggs 1240 slant 
well. Objectives of the project were (1) to test the potential for im- 
proved recovery efficiency in a fractured Devonian Shale reservoir 
from a directionally drilled well, (2) to perform detailed tests of 
reservoir properties and completion methods, and (3) to provide 
technology to industry which may ultimately improve the economics 
of drilling in the Devonian Shale and thereby stimulate develop- 
ment of its resources. 


27609 (DOE/METC/C-92/7022) intersecting natural frac- 
tures with a deviated wellbore: The saga of the slant hole 
completion test, northwestern Colorado. Lorenz, J.C. (Sandia 
National Labs., Albuquerque, NM (United States)); Frohne, K.H. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (SAND-92-0930C;CONF-921085—1: 
Rocky Mountain Association of ists horizontal drilling sym- 
posium, Golden, CO (United States), 19-21 Oct 1992). Order 
Number DE92013664. Source: OSTI; NTIS; GPO ‘ 

The US Department of Energy's Slant Hole Completion Test 
Well, SHCT-1, was drilled in 1990 into gas-bearing, lenticular and 
blanket-shaped sandstones of the Mesaverde Formation, north- 
western Colorado. The reservoirs are over-pressured, with 
sub-microdarcy, in situ, matrix-rock permeabilities. However, a set 
of sub-parailel natural fractures increases the whole-reservoir 
permeabilities, measured by well tests, to several tens of microdar- 
cies. The slant hole azimuth was therefore oriented to cut across 
the dominant fracture strike, in order to access the natural-fracture 
permeability and increase drainage into the wellbore. 


0304 Products and By-Products 


27610 (NEI-NO-221) A kinetic model for methane directly 
to methanol. Loedeng, R. Trondheim Univ. (Norway). Norges 
Tekniske Hoegskole. 1991 320p. Order Number DE92540965. 
Source: OSTI; NTIS. 

The main effort and challenge of this work was to build a kinetic 
model of the direct route chemistry. The scope was to provide a 
reasonable understanding of the micro scale chemistry and ac- 
count for the experimental results obtained at SINTEF (Foundation 
for Scientific and industrial Research at the University of Trond- 
heim) as well as by other research groups. jon of the 
model outside the ranges of experimental verification 
can provide useful information for the discussion of the process po- 
tential of the direct route and suggest interesting areas for future 
experimental work. In the future this work's high pressure model 
can be combined with other models, which are verified to be appli- 
cable at related sets of conditions, to construct sets of reactions 
with properties of improved generality and applicability. 147 refs., 
118 figs., 75 tabs. 


0305 Health and Safety 
Refer also to citation(s) 27567 


0306 Economic, industrial, and Business Aspects 


Refer also to citation(s) 27569, 27574, 27575, 27576, 27612, 
28421, 28452, 28454, 28458, 28465, 28466 


27611 (PNL-8227) Analysis of natural gas supply strate- 
gles at Fort Drum. Stucky, D.J.; Shankle, S.A.; Anderson, D.M. 
Pacific Northwest Lab., Richland, WA (United States). Jul 1992. 
101p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE92018503. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This analysis investigates strategies for Fort Drum to acquire a 
reliable natural gas supply while reducing its gas supply costs. The 
purpose of this study is to recommend an optimal supply mix 
based on the life-cycle costs of each strategy analyzed. In particu- 
lar, this study is intended to provide initial guidance as to whether 
or not the building and operating of a propane-air mixing station is 
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a feasible alternative to the current gas acquisition strategy. The 
analysis proceeded by defining the components of supply (gas 
purchase, gas transport, supplemental fuel supply); identifying al- 
ternative options for each supply component; constructing gas 

strategies from different combinations of the options avail- 
able for each supply component and calculating the life-cycle costs 


of each supply strategy under a set of different scenarios reflecting 
the uncertainty of future events. 


0308 Environmental Aspects 


Refer also to citation(s) 27581, 27584, 27585, 27586, 27587, 
27588, 27589, 27590, 27591, 27592, 27593, 27594, 29580 


0320 Transport, Handling, and Storage 
Refer also to citation(s) 28454, 28999 


27612 (DOE/EIA-0556) Capacity and service on the inter- 
state natural gas pipeline system, 1990: Regional profiles and 
analyses. USDOE Energy Information Administration, Washington, 
DC (United States). Jun 1992. 157p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92016859. 
Source: OSTI; NTIS; GPO; GPO Dep. 

Capacity and Service on the Interstate Natural Gas Pipeline 
System 1990 has been prepared by the Energy Information Admin- 
istration to identify and quantify the capability of the national natural 
gas pipeline infrastructure to transport natural gas to the natural 
gas markets of the country. The report examines the capabilities of 
the pipelines that make up this network to move gas across re- 
gional and State borders and compares these to 1990 levels of 
natural gas to flow and within regional markets. In addition, envi- 
sioned and currently approved plans to construct major new 
pipelines and expand existing systems are presented and assessed 
relative to the needs of the current and near-term marketplace. 


27613 (KTWE-C-28) The security of natural gas: A report 
of the working group. Kostama, J. (ed.). Ministry of Trade and In- 
dustry, Helsinki (Finland). Energy Dept. 1992. 90p. (in Finnish). 
Order Number DE92540923. Source: OSTI; NTIS. 

The working group on the security of natural gas supply; Chair- 
man Haerme, P.; Secretary Kostama, J. 

it can be stated in summary of the present securuty the nature 
gas supply that, except for the coldest period of the year, an inter- 
ruption in the supply can be remedied by several substituting fuels 
and alternative ways of energy supply at reasonable costs. As the 
use of natural gas is increasing and the consumption structure is 
changing, the need for gas storage of oil will grow in the 1990's. It 
is estimated that in the area supplied with natural gas the percent- 
age of gas in the total consumption of primary energy will rise to 
nearly 20 % and to more than 60 % of the fuel consumption in pro- 
duction of district heat and district heat energy. The working group 
proposes that, in order to secure the supply of natural gas, the 
obligation storage of reserve fuels should be implemented accord- 
ing to the model for obligation storage of coal. It is proposed that 
communities producing district heat and electricity by means of nat- 
ural gas should keep oil supplies corresponding to a 3-4 months’ 
gas consumption. As for those gas consumers which use natural 
gas mainly for the production of electricity or heat for the plank it- 
self or the production plants owned by it (industry), the obligation 
would be lower: 1 -2 months or arrangement of a corresponding 
security. The working group considers it important to security of 
supply to introduce another source of natural gas. Adopting a prin- 
ciple according to which the obligation storages would only be 
needed for ensuring consumption of the gas supplied by a larger 
source would make it possible to reduce considerably the size of 
the obligation storages. 


0340 Combustion 
Refer also to citation(s) 27600, 28113, 28585, 28612, 29000 
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27614 (DOE/BC-92001051) Kinetic modeling of petroleum 
formation in the Maracaibo Basin: Final report, Annex 12. 
Burnham, A.K. (Lawrence Livermore National Lab., CA (United 
States)); Braun, R.L.; Sweeney, J.J.; Reynolds, J.G.; Vallejos, C.; 
Talukdar, S. Lawrence Livermore National Lab., CA (United 
States); INTEVEP, Filial de Petroleos de Venezuela, SA, Caracas 
(Venezuela). Jul 1992. 133p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE92001051. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project is to develop and test improved ki- 
netic models of petroleum generation and cracking, pore pressure 
buildup, and fluid expulsion. The work was performed jointly be- 
tween Lawrence Livermore National Laboratory and Research 
Organization of the Venezuelan National Petroleum Company un- 
der Annex 12 of an agreement between DOE and the Venezuelan 
Ministry of Energy and Mines. Laboratory experiments were con- 
ducted at both LLNL and INTEVEP to obtain the reaction rate and 
product composition information needed to develop chemical ki- 
netic models. Experiments at INTEVEP included hydrous pyrolysis 
and characterization of oils by gas and liquid chromatography. Ex- 
periments at LLNL included programmed pyrolysis in open and 
self-purging reactors, sometimes including on-line gas analysis by 
tandem mass spectrometry, and characterization of oils by gas 
chromatography and nuclear magnetic resonance. The PMOD 
code was used to develop a detailed pyrolysis mechanism from the 
extensive laboratory data. This mechanism is able to predict yield 
of bitumen, oil, and gas as a function of time and temperature for 
such diverse laboratory conditions as hydrous pyrolysis and rapid, 
programmed, open pyrolysis. PMOD calculations were compared 
to geologic observations for 22 wells in the Maracaibo basin. When 
permeability parameters are chosen to match calculated pore pres- 
sures with measured present day values, the PMOD calculations 
indicate that organic maturation reactions contribute a significant 
fraction of the overpressure during oil generation and early oil 
cracking. Calculations agreed with observed geochemical maturity 
parameters of the source rock. 37 refs., 64 figs., 20 tabs. 
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27615 (DOE/MC/11089-61) Pressurized fluidized-bed hy- 
droretorting of eastern oll shales: Progress report, 
September—November 1991. Lau, F.S.; Mensinger, M.C.; 
Roberts, M.J.; Rue, D.M. Institute of Gas Technology, Chicago, IL 
(United States). Dec 1991. 69p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-87MC11089. Order 
Number DE92017585. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to perform the research 
necessary to develop the pressurized fluidized-bed hydroretorting 
(PFH) process for producing oil from Eastern oil shales. The pro- 
gram also incorporates research on technologies in areas such as 
raw shale preparation, beneficiation, product separation, and waste 
disposal that the potential of improving the economics and/or envi- 
ronmental acceptability of recovering oil from oil shales using the 
PFH process. The program is divided into the following tasks: Test- 
ing of Process Improvement Concepts; Beneficiation Research; 
Operation of PFH on Beneficiated Shale; Environmental Data and 
Mitigation Analyses; Sample Procurement, Preparation, and 
Characterization; and Project Management and Reporting. Accom- 
plishments for this period for these tasks are presented. 


27616 (DOE/MC/11089-65) Pressurized fluidized-bed hy- 
droretorting of Eastern oll shales: Progress report, December 
1991—February 1992. Lau, F.S.; Mensinger, M.C.; Roberts, M.J.; 
Rue, D.M. Institute of Gas Technology, Chicago, IL (United States). 
Mar 1992. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-87MC11089. (IGT—11089-65). Order 
Number DE92017586. Source: OSTI; NTIS; GPO Dep. 





The objective is to perform the research necessary to develop 
the pressurized fluidized-bed hydroretorting (PFH) process for pro- 
ducing oil from Easter oil shales. The program also incorporates 
research on technologies in areas such as raw shale preparation, 
beneficiation, product separation, and waste disposal that have the 
potential of improving the economics and/or environmental accept- 
ability of recovering oil from oil shales using the PFH process. 
Accomplishments for this period are presented for the following 
tasks: Testing of Process Improvement Concepts; Beneficiation 
Research; Operation of PFH on Beneficiated Shale; Environmental 
Data and Mitigation Analyses; Sample Procurement, Preparation, 
and Characterization; and Project Management and Reporting. 24 
figs., 19 tabs. (AT) 


27617 (DOE/MC/27286-3086) The development of an inte- 
grated multistage fluid bed retorting process: Annual report, 
September 1 1991. Carter, S.; Vego, A.; Taulbee, 
D.; Stehn, J. Kentucky Univ., Lexington, KY (United States). Center 
for Applied Energy Research. Jan 1992. 41p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
90MC27286. Order Number DE92001272. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes the progress made on the development 
of an integrated multistage fluidized bed retorting process (KEN- 
TORT Il). The KENTORT II process includes integral fluidized bed 
zone for pyrolysis, gasification, and combustion of the oil shale. 
The purpose of this program is to design and test the KENTORT II 
process at the 50-lb/hr scale. The work performed during this year 
involved projects that will contribute physical and chemical data for 
the final design of the 50-lb/hr retort. A cold-flow model of the 50- 
lb/hr retort was built and tested. The unit demonstrated stable 
operation and proper fluidization of all beds. Good control of solid 
recirculation up to the maximum design rate for each loop (200 
and 500 lb/hr, respectively) was achieved simultaneously. Basi- 
cally, the cold-flow model is completely operational and translation 
of the cold-flow design parameters to the design of the retort is 
ready to begin. In another aspect of the program, a study of the 
cracking and coking kinetics of shale ee 
cessed shales was initiated. The addition of a mass 
to the system to monitor total carbon, nitrogen and sulfur peter 
in real-time was successful. Coking activities of processed shales 
were ranked as follows: combusted shale > gasified shale > py- 
rolyzed shale. Arrangements for conducting an evaluation of 
KENTORT-derived oil for asphalt applications were finalized and 
testing was initiated. 


27618 (DOE/MC/27286-3096) The development of an 
integrated multistage fluid bed retorting process: Technical re- 
port, January 1, 1992—March 31, 1992. Carter, S.; Stehn, J.; 
Vego, A.; Taulbee, D. Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Research. May 1992. 40p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-90MC27286. Order Number DE92018941. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes the progress made on the development 
of an integrated multistage fluidized bed retorting process (KEN- 
TORT Il) during the period of January 1, 1992 through March 31, 
1992. The KENTORT Il process includes integral fluidized bed 
zones for pyrolysis, gasification, and combustion of the oil shale. 
The purpose of this program is to design and test the KENTORT II 
process at the 50-lb/hr scale. The design of the 50-lb/hr KENTORT 
ll retort was completed and fabrication is ready to begin. Data from 
the cold-flow model of the system and operating experience from 
the 5-lb/hr unit were used as the basis for the design. In another 
aspect of the program, a study of the cracking and coking kinetics 
of shale oil vapors was continued. A mathematical model was im- 
plemented to characterize the important mass transfer effects of 
the system. This model will be eventually broadened to become a 
general fluidized bed coking model. In addition, experiments were 
performed to examine the effects of surface area, initial carbon 
content and steam treatment on coking activity. From the data that 
has been collected to-date, it appears that the coking activity of the 
tested substrates can be explained in terms of porosity (surface 
area and pore volume) and the initial carbon content of the solid. 


04 OIL SHALES AND TAR SANDS 
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27619 (DOE/METC—90/6111, pp. 65-71) Prospects for a 
Western oll shale proof-of-concept facility. Vawter, R.G. (Occi- 
dental Oil Shale, Inc., Steamboat Springs, CO (United States)); 
Moore, R.E.; McBride, W.J.; Kofford, K.G. USDOE Morgantown 
Energy Technology Center, Ww (United States). Apr 1990. DOE 
Contract FC21-90MC27084. (CONF-9004103—: Oil shale and tar 
sand contractors review meeting, Morgantown, WV (United States), 
18-19 Apr 1990). In Proceedings of the oil shale and tar sand con- 
tractors review meeting. 354p. Order Number DE90000489. 
Source: OSTI; NTIS. 

This paper reports on a program to develop a comprehensive 
plan and justification for a proof-of-concept oil shale facility on 
Colorado Tract C-b. This ‘Plan’ is intended to provide project par- 
ticipants with the necessary technical, economic and environmental 
information required to proceed with the final design, construction 
and subsequent operation of an oil shale demonstration project 
(the He employing Modified Insitu (MIS) and circulating flu- 
idized bed combustion (CFBC) technologies. 


27620 (DOE/METC—90/6111, pp. 237-247) Techno-Economic 
evaluation of the ROPEO process. Cha, C.Y. (Western Research 
Inst., Laramie, WY (United States)); Greaves, M.J.; Netzel, D.A. 

ISDOE Morgantown Energy Technology Center, WV (United 
States). Apr 1990. DOE Contract FC21-86MC11076. (CONF- 
9004103-: Oil shale and tar sand contractors review meeting, 
Morgantown, WV (United States), 18-19 Apr 1990). In Proceedings 
of the oil shale and tar sand contractors review meeting. 354p. Or- 
der Number DE90000489. Source: OSTI; NTIS. 

Western Research Institute's goal is to develop a tar sand pro- 
cessing technology that produces economically marketable 
products such as benzene, toluene, and xylene feedstock and dilu- 
ents with a minimum of processing and upgrading investment. WRI 
believes that the Recycle Oil Pyrolysis and Extraction (ROPE) 
process is such a technology and, further, that the process is 
ready for appropriate pilot-scale testing and demonstration even 
with today’s market conditions. The objective of this task is to pro- 
vide a preliminary assessment of the technical and economic 
feasibility of producing and marketing of products produced from 
tar sands by the ROPE© process. 


27621 Process for seperation of from tar 
sands froth. Tipman, R.N.; Sankey, B.M. 14 Jan 1992. Filed date 
13 Jul 1990. Canada Patent patent application 2021185. 34p. 
Source: Micromedia Ltd., Technical information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A process for treating bitumen froth containing mixtures of hydro- 
carbon component, water, and solids, comprises heating the 
bitumen froth to a temperature in the 80-300°C range under a 
pressure of ca 150-5,000 kilopascals, sufficient to maintain the hy- 
drocarbon component in the liquid phase. The heated froth is 
passed into a plurality of separation stages in series, ai and the 
solids and water are gravity settled from the hydrocarbon layer 
while maintaining the elevated temperature and pressure. A diluent 
miscible with the bitumen may be mixed with the bitumen froth in 
amount up to 60 wt % by weight of the bitumen in a mixing stage 
for preconditioning the froth prior to each gravity separation stage. 
A low molecular weight hydrocarbon such as naphtha, kerosene, 
toluene, or natural gas condensate is the preferred diluent. Experi- 
ments are described to illustrate the process of the invention. 4 
figs., 7 tabs. 
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27622 (UCRL-JC—109239) Laboratory measurement of 
combustion kinetics of retorted western oll shale. Thorsness, 
C.B.; Watkins, B.E.; Aldis, D.F.; Morris, C.J. Lawrence Livermore 
National Lab., CA (United States). 15 Apr 1992. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-9204147-3: 25. oil shale symposium, 
Golden, CO (United States), 21 Apr 1992). Order Number 
DE92018060. Source: OSTI; NTIS; GPO Dep. 

Combustion of retorted oil shale is an integral part of Lawrence 
Livermore National Laboratory's Hot-Recycle-Solids (HRS) pro- 
cess, providing both heat and the heat transfer medium necessary 
for pyrolysis of the shale. Although several studies of retorted 
shale combustion are available in the literature, there appears to 
be some uncertainty about the effective order of the reaction with 
respect to its two main reactants, char and oxygen. In addition, 
most of the experimental work on combustion kinetics has pur- 
posely stayed away from the regime where transport processes are 
important, even though transport plays a key role in combustion 
processes in a real process. We have investigated, therefore, the 
kinetics of the combustion of pyrolyzed Anvil Points oil shale in a 
laboratory scale, fluid bed pyrolysis/combustion apparatus. Our ki- 
netics data is best fit by a rate expression that is second order in 
char concentration and one half order in oxygen concentration, 
with an activation energy of 71.2 kJ/mol and an Arrhenius pre- 


exponential factor of 74.2 s—' Pa‘t. A detailed model of transport 
processes occurring in a particle has been used to help analyze 
the data and gain insight into the role of internal diffusion pro- 
cesses. The model is capable of computing both composition and 
temperature profiles within the particle. Gas transport calculations 
make use of a full Stefan-Maxwell formulation. 
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27623 (MSHA/IR-1201) Injury experience in metallic min- 
eral mining, 1990. Mine Safety and Health Administration, Denver, 
CO (United States). 1991. 299p. Sponsored by Department of La- 
bor, Washington, DC (United States). Order Number DE92018653. 
Source: OSTI; NTIS. 

This Mine Safety and Health Administration (MSHA) informa- 
tional report reviews in detail the occupational injury and iliness 
experience of metallic mineral mining in the United States for 1990. 
Data reported by operators of mining establishments concerning 
work injuries are summarized by work location, accident classifica- 
tion, part of body injured, nature of injury, occupation, and principal 
type of mineral. Related information on employment, worktime, and 
operating activity also is presented. Data reported by independent 
contractors performing certain work at mining locations are de- 
picted separately in this report. For ease of comparison with other 
metal and nonmetallic mineral mining industries and with coal min- 
ing, summary reference tabulations are included at the end of both 
the operator and the contractor sections of this report. 
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27624  (INIS-BR-2926) Development of the process for pro- 
duction of UO2 powder by atomization of urany! nitrate. Oliveira 
Lainetti, P.E. de. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1991 180p. (in Portuguese). Order 
Number DE92640076. Source: OSTI; NTIS (US Sales Only); INIS. 

A method of direct conversion of uranyl nitrate hexahydrate 
(UNH) solution to ceramic grade uranium dioxide powders by ther- 
mal denitration in a furnace that combines atomization nozzle and 
a gas stirred bed is described. The main purpose of this work is to 
show that this alternative process is technically viable, specially if 
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the recovery of the scrap generated in the nuclear fuel pellet pro- 
duction is required, without further generation of new liquid wastes. 
The steps for the development of the denitration unit as well as the 
characteristics of the final powders are described. Powder produc- 
tion experiments have been carried out for different atomization 
gas pressures and furnace upper section temperatures. Determina- 
tion of impurity content, specific surface area, particle size and 
pore size distribution, density, U content, and O/U rate of uranium 
dioxide powders have been done; phase identification and mor- 
phology studies have also been performed. Sintered pellets have 
been studied by hydrostatic density determination and microstruc- 
ture analyses. (author). 


0505 Uranium Enrichment 
Refer also to citation(s) 27994, 28433 


27625 (INIS-BR-2927) Calculation of the separate parame- 
ters of a countercurrent centrifuge with an axially varying 
internal flow. Migliavacca, S.C.P. Instituto de Pesquisas Energeti- 
cas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1991 116p. (In 
Portuguese). Order Number DE92640709. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A review of the isotope separation theory for the countercurrent 
gas centrifuge is presented. The diffusion-convection equation is 
solved according to the ONSAGER-COHEN solution for the con- 
stant internal flow and adapted to an axially varying countercurrent 
flow. Based on that theory, a numerical program is developed for 
the calculation of the isotopic compositions and the separative pa- 
rameters of the centrifuge. The influence of the feed flow and the 
internal parameters. Like cut and countercurrent flow, on the sepa- 
rative parameters is then analysed for a model-centrifuge, which 
afterwards is optimized with respect to its separative power. Fi- 
nally, a comparison between the present calculation procedure and 
some published results, provided by different theories, shows devi- 
ations lower then 20%. (author). 


27626 (K/AIS-274) Preliminary investigation of the fiuorl- 
nation of simulated AVLIS product in the small-scale fluid bed 
reactor. Bundy, R.D.; Hamilton, T.H.; Little, D.K. Oak Ridge K-25 
Site, TN (United States). Jun 1992. 65p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840T21400. 
Order Number DE92017740. Source: OSTI; NTIS (US Sales Oniy); 
GPO Dep. 

Crushed and oxidized simulated Advanced Laser Isotope Sepa- 
ration (AVLIS) alloy was fluorinated in a 2-in.-diameter fluid bed 
reactor using a mixture of fluorine reactant and nitrogen diluent as 
the fluidizing medium. Bed diluent, usually fluorspar, and oxidized 
alloy were fed to the reactor by a screw feeder. Excess solids were 
removed from the fluid bed through an overflow. Any entrained 
solids in the product gas leaving the top of the reactor were re- 
moved using a cyclone and a sintered metal filter in series. The 
product uranium hexafluoride was desublimed in a cold trap. The 
remainder of the gas was compressed; part of the gas was vented 
to minimize the concentration of byproduct oxygen and contami- 
nants from the feed; make-up fluorine and nitrogen were added; 
and the gas stream was recycled through a heater to the reactor. 
The overall system performance was excellent. The operating 
problems that occurred during these test (reactor temperature ex- 
cursions, bed sintering, etc.) generally resulted from equipment 
design problems, which were corrected, or insufficiently oxidized 
feed. Reactor operation was satisfactory using feed that was more 
than 85% oxidized; problems were encountered using less com- 
pletely oxidized feed. Satisfactory operation was achieved using 
oxidized alloy that contained 7 or 9% iron, but two tests using oxi- 
dized 13% iron alloy were unsuccessful. 


27627 (K/AIS-275) Conversion of AVLIS process materials 
to uranium hexafluoride. Rapp, K.E. Oak Ridge K-25 Site, TN 
(United States). Jun 1992. 49p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840T21400. Order 
Number DE92017801. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 
Experimental conversion of a simulated product from the Atomic 
Vapor Laser Isotope Separation (AVLIS) process to a material of 





commerce, uranium hexafluoride, has been shown to be techni- 
cally feasible by any one of the three following alternative 
conversion scenarios: a four-step process that involves sequential 
exposure of the alloy to the atmospheric oxidation, hydrogen re- 
duction, gaseous hydrofluorination, and final fluorination with 
elemental fluorine; a one-step conversion of the metal alloy to ura- 
nium hexafluoride by gas-solid reaction with elemental fluorine; and 
a two-step conversion process involving only an atmospheric oxi- 
dation of the alloy followed by direct fluorination of the oxides 
produced. In each case the gas-phase reaction behavior of a thin 
stationary bed of the crushed alloy or its intermediate derivative 
with the appropriate reactant gas has been investigated. Prelimi- 
nary laboratory tests made of the four-step conversion of simulated 
AVLIS product to UF ¢ indicated that state-of-the-art technology de- 
veloped for commercial processing of purified uranium oxides is 
applicable to uranium oxides made from uranium metal at the im- 
purity levels that will be encountered in the AVLIS process. 
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Refer also to citation(s) 27951, 28174, 28175, 28208, 28209, 
28210, 28268, 28269, 28271, 28272, 28273, 28274, 28275, 28276, 
28278, 28279, 28280, 28281, 28282, 28284, 28286, 28287, 28288, 
28289, 28290, 28291, 28292, 28294, 28295, 28301, 28691, 28737, 
28936, 29264 


27628 (DOE/EA-0732) Engineering evaluation/cost analy- 
sis for the proposed management of 15 nonprocess bulldings 
(15 series) at the Weldon Spring Site Chemical Plant, Weldon 
Spring, Missouri. MacDonell, M.M.; Peterson, J.M. Argonne Na- 
tional Lab., IL (United States). May 1989. . Sponsored by 
USDOE, Washington, DC (United States). DOE ‘Contract ACOS5- 
860R21548. (DOE/OR/21548-071). Order Number DE92017321. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy, under its Surplus Facilities Man- 
agement Program (SFMP), is responsible for cleanup activities at 
Missouri. The 


the Weldon-Spring site, located near Weldon Spring, 
site consists of two noncontiguous areas: (1) @ raffinate pits and 
chemical plant area and (2) a quarry. This engineering evaluation/ 
cost analysis (EE/CA) report has been prepared to support a 


proposed removal action to manage 15 nonprocess buildings, iden- 
tified as the 15 Series buildings, at the chemical plant on the 
Weldon Spring site. These buildings have been nonoperational for 
more than 20 years, and the deterioration that has occurred during 
this time has resulted in a potential threat to site workers, the gen- 
eral public, and the environment. The EE/CA documentation of this 
proposed action is consistent with guidance from the US Environ- 
mental Protection Agency (EPA) that addresses removal actions at 
sites subject to the Comprehensive Environmental Response, Com- 
pensation, and Liability Act (CERCLA) of 1980, as amended by the 
Superfund Amendments and Reauthorization Act of 1986. Actions 
at the Weldon Spring site are subject to CERCLA requirements 
because the site is on the EPA’s National Priorities List. The objec- 
tives of this report are to (1) identify alternatives for management of 
the nonprocess buildings; (2) document the selection of response 
activities that will mitigate the potential threat to workers, the public, 
and the environment associated with these buildings; and (3) ad- 
dress environmental impacts associated with the proposed action. 


27629 (DPW-5242) Project 8980—Savannah River Plant 
Separations 200 Area, Bulliding 221-F&H—B line-AXC-1863-1/2, 
sintered platinum filter media. Urban, J.J. Du Pont de Nemours 
(E.1.) and Co., Wilmington, DE (United States). Explosives Dept. 28 
Apr 1952. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-131). Order Num- 
ber DE92017724. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses specifications for sintered platinum 
fitter media. The memorandum is dated April 28, 1952. 


27630 (DPW-6705) Program review. Peery, L.C. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). 26 Nov 
1952. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-139). Order Number 
DE92018337. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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This memorandum discusses the effort to summarize the 200 

Area Process Development Programs and the presentation of this 
summary at the AED-AEC meetings held in Wilmington on Decem- 
ber 16th and 17th of 1952. (Fi) 
27631 (HW-46066-Del.) Hanford Laboratories Operation 
monthly activities report, September 1956. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
19 Oct 1956. 59p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE92018627. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion. Metallurgy, reactor fuels, physics and instrumentation, reactor 
technology, chemistry, separation processes, biology, financial 
activities, employee relations, laboratories auxiliaries, radiation pro- 
tection, operation research, inventions, visits, and personnel status 
are discussed. This report is for September 1956. 


27632 (HW-47858-Del.) Hanford Laboratories 
monthly activities report, December 1956. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
22 Jan 1957. 86p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE92018632. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This is the monthly report for the Hanford Laboratories Opera- 
tion. Metallurgy, reactor fuels, physics and instrumentation, reactor 
technology, chemistry, separation processes, biology, financial 
activities, employee relations, laboratories auxiliaries, radiation pro- 
tection, operation research, inventions, visits, and personnel status 
are discussed. This report is for December 1956. 


27633 (HW-47943-Del.) Hanford Laboratories operation 
monthly activities 1957. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Feb 1957. 120p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. Order Number 
DE92017588. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion. Metallurgy, reactor fuels, physics and instrumentation, reactor 
technology, chemistry, separation processes, biology, financial 
activities, employee relations, laboratories auxiliaries, radiation pro- 
tection, operation research, inventions, visits, and personnel status 
are discussed. This report is for January 1957. 


27634 (HW-53299-Del.) Hanford Laboratories Operation 
monthly activities report, October 1957. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Nov 1957. 163p. by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92018310. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion. Metallurgy, reactor fuels, physics and instrumentation, reactor 
technology, chemistry, separation processes, biology, financial 
activities, employee relations, laboratories auxiliaries, radiation pro- 
tection, operation research, inventions, visits, and personnel status 
are discussed. This report is for October 1957. 


27635 (HW-54284) Hanford Laboratories Operation 
monthly activities December 1957. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Jan 1958. 184p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92018634. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion. Metallurgy, reactor fuels, physics and instrumentation, reactor 
technology, chemistry, separation processes, biology, financial 
activities, employee relations, laboratories auxiliaries, radiation pro- 
tection, operation research, inventions, visits, and personnel status 
are discussed. This report is for December 1957. 


27636 (HW-58019) Hanford Laboratories 

monthly activities ,» October 1958. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Nov 1958. 150p. by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92018857. Source: OSTI; NTIS (US Sales Only); GPO Dep. 


ERA Vol. 17, No. 10 71 





05 NUCLEAR FUELS 
0507 Fuels Production and Properties 


This is the monthly report for the Hanford Laboratories Opera- 
tion. Metallurgy, reactor fuels, physics and instrumentation, reactor 
technology, chemistry, separation processes, biology, financial 
activities, employee relations, laboratories auxiliaries, radiation pro- 
tection, operation research, inventions, visits, and personnel status 
are discussed. This report is for October 1958. 


27637 (HW-58244) Hanford Laboratories operation 
monthly activities report, November 1958. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Dec 1958. 144p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92017591. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion. Metallurgy, reactor fuels, physics and instrumentation, reactor 
technology, chemistry, separation processes, biology, financial 
activities, employee relations, laboratories auxiliaries, radiation pro- 
tection, operation research, inventions, visits, and personnel status 
are discussed. This report is for November 1958. 


27638 (HW-58661) Hanford Laboratories Operation 
monthly activities report, December 1958. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Jan 1959. 15ip. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE92018860. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion. Metallurgy, reactor fuels, physics and instrumentation, reactor 
technology, chemistry, separation processes, biology, financial 
activities, employee relations, laboratories auxiliaries, radiation pro- 
tection, operation research, inventions, visits, and personnel status 
are discussed. This report is for December 1958. 


27639 (HW-58783) Fuels Preparation Department monthly 
report, December 1958. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 23 Jan 1959. 
52p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. Order Number DE92018196. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of December 1958. (Fl) 


27640 (HW-59107) Fuels Preparation Department monthly 
report, January 1959. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 23 Feb 1959. 51p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018202. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of January 1959. (Fl) 


27641 (HW-59578) Fuels Preperation Department monthly 
report, February 1959. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 18 Mar 1959. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92018195. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of February 1959. (Fi) 


27642 (HW-59930) Fuels Preparation Department monthly 
report, March 1959. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 23 Apr 1959. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018197. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of March 1959. (Fi) 


27643 (HW-60595) Fuels Preparation Department monthly 
report, May 1959. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 18 Jun 1959. 37p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018203. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of May 1959. (Fi) 
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27644 (HW-60992) Fuels Preparation rtment monthly 
report, June 1959. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 4 Aug 1959. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018193. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of June 1959. (Fl) 


27645 (HW-61414) Fuels Preparation monthly 
report, July 1959. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 20 Aug 1959. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018204. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of July 1959. (Fl) 


27646 (HW-61756) Fuels Preparation monthly 
report, August 1959. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 23 Sep 1959. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92019162. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of August 1959. (Fl) 
27647 (HW-62214) Fuels Preparation Department monthly 
» September 1959. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 23 Oct 1959. 
37p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018198. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of September 1959. (FI) 


27648 (HW-62937) Fuels Preparation Department monthly 
report, November 1959. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 29 Dec 1959. 
37p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018199. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of November 1959. (Fi) 


27649 (HW-63331) Fuels Preparation Department monthly 
report, December 1959. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 29 Jan 1960. 
41p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018341. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of December 1959. (Fl) 
27650 (HW-63727) Fuels Preparation Department monthly 
report, January 1960. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 22 Feb 1960. 43p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018342. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of January 1960. (Fl) 


27651 (HW-64091) Fuels Preparation Department monthly 
report, February 1960. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 31 Mar 1960. 40p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018343. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of February 1960. (Fi) 


27652 (HW-64580-Del.) Hanford Laboratories Operation 
monthly activities report, March 1960. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Apr 1960. 166p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92018845. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion. Metallurgy, reactor fuels, physics and instrumentation, reactor 
technology, chemistry, separation processes, biology, financial 
activities, employee relations, laboratories auxiliaries, radiation pro- 
tection, operation research, inventions, visits, and personnel status 
are discussed. This report is for March 1960. 


27653 (HW-64634-Del.) Fuels Preparation Department 
monthly report, March 1960. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 29 Apr 1960. 
39p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92018344. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of March 1960. (Fi) 


27654 (HW-65075) Fuels Preparation Department monthly 
report, April 1960. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 31 May 1960. 51p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92018345. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of April 1960. (Fl) 


27655 (HW-65510) Fuels Preparation t monthly 
report, May 1960. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 30 Jun 1960. 43p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018346. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of May 1960. (Fl) 


27656 (HW-65994) Fuels Preparation Department m 


onthly 
report, June 1960. Hanford Works, Richland, WA (United States). 


29 Jul 1960. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92018347. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of June 1960. (Fi) 


27657 (HW-66324) Fuels Preperation Department monthly 
July 1960. Hanford Works, Richland, WA (United States). 
15 Aug 1960. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92018205. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of July 1960. (Fl) 


27658 (HW-66988) Fuels Preparation Department monthly 
ber 1960. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 7 Oct 1960. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018348. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 
This document details activities of the Fuels Preparation Depart- 
ment during the month of September 1960. (Fl) 


27659 (LA-12322-MS) Investigation of silicon nitride 
performance in plutonium systems for application in pyro- 
chemistry. Lopez, P.C. (Los Alamos National Lab., NM (United 
States)); Axler, K.M.; Pereyra, R.A.; Jarosch, T.R.; Chandier, G.T.; 
Fink, S.D.; Marra, J.E.; McLaughlin, D.F. Los Alamos National 
Lab., NM (United States). Jun 1992. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE92017288. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Several forms of SisN, were subjected to compatibility tests to 
evaluate their appropriateness for application in high-temperature 
plutonium processing. These applications would use SigN, to make 
sparge tubes and reusable crucibles. The tests included reactions 
with liquid plutonium and a matrix of molten salts. Additionally, se- 
lect SisN4 specimens were exposed to a severe pyrochemical 
environment during an experimental recovery treatment of spent 
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process salts. That tests involved reacting calcium metal with 
CaCl,-based salt that was rich in plutonium chloride species in an 
effort to recover the plutonium as metal. Performance data for the 
set of SigN4 preparations were obtained by postmortem examina- 
tions that included visual examinations, optical microscopy, 
electron microprobe, and energy dispersive spectroscopy. The 
details of these experiments are presented herein along with a dis- 
cussion of the results. A critical evaluation of SisN, for use in 
plutonium pyrochemistry is also presented. 


27660 (WINCO-11484) A transient flow model of com- 
gas mixtures in a nuclear fuel processing plant. 
Farman, R.F.; Brown, R.A. Westinghouse Idaho Nuclear Co., Inc., 
Idaho Falls, ID (United States). 16 Feb 1989. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. (CONF-890753-4: 21. annual summer computer 
simulation conference, Austin, TX (United States), 24-27 Jul 1989). 
Order Number DE92017458. Source: OSTI; NTIS; INIS; GPO Dep. 
A model was developed to predict mixture concentration profiles 
in a subatmospheric mixture of hydrogen, nitrogen, and oxygen 
during valve-switching between a process line and an atmospheric 
vent line. The switching event allows air in-leakage to the system 
during the period in which the routing vaives are open. Hydrogen 
and oxygen concentrations must be predicted to assess the poten- 
tial for developing combustible mixtures in the system. The model 
consists of a one-dimensional finite-difference representation of the 
transient momentum and mass conservation equations, associated 
constitutive relationships and an equation-of-state for compressible 
gas. The resulting equation set was solved with Advanced Continu- 
ous Simulation Language (ACSL). 


27661 (WINCO-11555) Modeling of critical experiments 
employing Raschig rings in uranyi nitrate solution. Tanner, J.E. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 11 Aug 1989. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. (CONF-891103- 
80: Winter meeting of the American Nuclear Society (ANS) and 
nuclear power and exhibit, San Francisco, CA (United 
States), 26-30 Nov 1989). Order Number DE92017478. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Four critical experiments employing borated glass Raschig rings 
in concentrated uranyl nitrate solution were modeled as arrays of 
actual rings, and as homogeneous media for which the macro- 
scopic cross sections were calculated by a flux volume weighted 
average of the macroscopic cross sections of the glass and 
solution. The fluxes were obtained from a KENO IV or SCAMP cal- 
culation of ‘eff on a simple, fully reflected, basic cell in a variation 
of the Wigner-Seitz procedure. The basic cells were either an infi- 
nite glass tube surrounded by a tube of the appropriate solution or 
a 3x3x3 array of rings in solution. “eff'*were the same, within sta- 
tistical uncertainty, for all of the modeling methods and geometries 
employed. The large differences between calculated and experi- 
mental (k=1) results correlated with the source (authors) and could 
have been due to uncertainty of Raschig ring parameters or, less 
likely, uranium content.The discrete-ring models wee not sensitive 
to details of ring placement and orientation within the unit cells. 
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Refer also to citation(s) 27718, 27793, 27950, 27988, 27990, 
28854, 28955, 28956, 29215, 30325, 30413, 30414 


27662 (DOE/EH-0252) Technical safety appraisal of the 
idaho Chemical Processing Plant. USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). May 1992. 298p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92016761. Source: OSTI; NTIS; 
INIS; GPO Dep. 

On June 27, 1989, Secretary of Energy, Admiral James D. 
Watkins, US Navy (Retired), announced a 10-point initiative to 
strengthen environment, safety, and health (ES&H) programs and 
waste management operations in the Department of Energy (DOE). 
One of the initiatives involved independent Tiger Team 
Assessments (TTA) at DOE operating facilities. A TTA of the Idaho 
National Engineering Laboratory (INEL) was performed during June 
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and July 1991. Technical Safety Appraisals (TSA) were conducted 
in conjunction with the TTA as its Safety and Health portion. How- 
ever, because of operational constraints the the Idaho Chemical 
Processing Plant (ICPP), operated for the DOE by Westinghouse 
Idaho Nuclear Company, Inc. (WINCO), was not included in the 
Safety and Health Subteam assessment at that time. This TSA, 
conducted April 12 - May 8, 1992, was performed by the DOE Of- 
fice of Performance Assessment to complete the normal scope of 
the Safety and Health portion of the Tiger Team Assessment of the 
idaho National Engineering Laboratory. The purpose of TSAs is to 
evaluate and strengthen DOE operations by verifying contractor 
compliance with DOE Orders, to assure that lessons learned from 
commercial operations are incorporated into facility operations, and 
to stimulate and encourage pursuit of excellence; thus, the ap- 
praisal addresses more issues than would be addressed in a strictly 
compliance-oriented appraisal. A total of 139 Performance Objec- 
tives have been addressed by this appraisal in 19 subject areas. 
These 19 areas are: organization and administration, quality verifi- 
cation, operations, maintenance, training and certification, auxiliary 
systems, emergency preparedness, technical support, packaging 
and transportation, nuclear criticality safety, safety/security inter- 
face, experimental activities, site/facility safety review, radiological 
protection, worker safety and health compliance, personnel protec- 
tion, fire protection, medical services and natural phenomena. 


27663 (DPW-6615) Halex product: lon exchange concen- 
tration. Girdier, R.M. Du Pont de Nemours (E.!.) and Co., 
Wilmington, DE (United States). Explosives Dept. 13 Nov 1952. ip. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-128). Order Number 
DE92017720. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This memorandum concerns the concentration of plutonium 


product from the Halex process. The memorandum is dated 
November 13, 1952. (JL) 


27664 (DPW-6638) Meeting with K-25 personnel on results 
of Harshaw trial denitration of August 27, 28, 1952. Evans, J.E. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 17 Nov 1952. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-149). Order Number DE92018672. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The results of K-25’s evaluation of the oxide product resulting 
from the trial denitration of ORNL Purex Pilot Plant UN at Harshaw 
Chemical Company are summarized in this memorandum. The 
memorandum is dated November 17, 1952. (JL) 


27665 (DPW-6668) Project 8980: Savannah River Plant 
200 Area, 221 Buliding, “B” line sampling procedures. Barber, 
J.R. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 20 Nov 1952. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO09-76SR00001. 
(SR/H-154). Order Number DE92018677. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum discusses information on equipment, handling 


and scheduling of B Line process samples. The memorandum is 
dated November 20, 1952. (JL) 


27666 (HW-45707-DEL.) Chemical Processing Department 
monthly report, September 1956. Hanford Atomic Products Oper- 
ation, Richland, WA (United States). 18 Oct 1956. 101p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92017587. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The September, 1956 monthly report for the Chemical Process- 
ing Department of Hanford Atomic Products Operation includes 
information regarding research and engineering efforts with respect 
to the Purex and Redox process technology. Also discussed is the 
production operation, finished products operation, power and gen- 
eral maintenance, financial operation, engineering and research 
operations, and employee operations. (MB) 


27667 (HW-46432-Del.) Chemical Processing Department 
monthly report for October 1956. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Nov 
1956. 105p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract ACO06-76RL01830. Order Number 
DE92018628. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The October, 1956 monthly report for the Chemical Processing 
Department of the Hanford Atomic Products Operation includes in- 
formation regarding research and engineering efforts with respect 
to the Purex and Redox process technology. Also discussed is the 
production operation, finished product operation, power and gen- 
eral maintenance, financial operation, engineering and research 
operations, and employee operation. (MB) 


27668 (HW-47056-DEL.) Chemical Processing Department 
monthly report, November 1956. Hanford Atomic Products Oper- 
ation, Richland, WA (United States). 21 Dec 1956. 99p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92017590. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The November 1956 monthly report for the Chemical Processing 
Department of Hanford Atomic Products Operation includes infor- 
mation regarding research and engineering efforts with respect to 
the Purex and Redox process technology. Also discussed was the 
production operation, finished product operation, power and gen- 
eral maintenance, financial operation, engineering and research 
operations, and employee operations. (MB) 


27669 (HW-47675-Del.) Chemical Processing Department 
monthly report for December 1956. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 21 
Jan 1957. 98p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92018631. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The December, 1956 monthly report for the Chemical Processing 
Department of Hanford Atomic Products Operation includes infor- 
mation regarding research and engineering efforts with respect to 
the Purex and Redox process technology. Also discussed is the 
production operation, finished product operation, power and gen- 
eral maintenance, financial operation, engineering and research 
operations, and employee operations. (MB) 


27670 (HW-50584-Del.) Chemical Processing Department 
monthly report, May 1957. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 21 Jun 1957. 
110p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE92019309. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The May, 1957 monthly report for the Chemical Processing 
Department of the Hanford Atomic Products Operation includes in- 
formation regarding research and engineering efforts with respect 
to the Purex and Redox process technology. Also discussed is the 
production operation, finished product operation, power and gen- 
eral maintenance, financial operation, engineering and research 
operations, and employee operation.(MB) 


27671 (HW-53967-Del.) Chemical Processing Department 
monthly report, November 1957. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 23 Dec 
1957. 93p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE92018633. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The November, 1957 monthly report for the Chemical Processing 
Department of the Hanford Atomic Products Operation includes in- 
formation regarding research and engineering efforts with respect 
to the Purex and Redox process technology. Also discussed is the 
production operation, finished product operation, power and gen- 
eral maintenance, financial operation, engineering and research 
operations, and employee operation. (MB) 


27672 (HW-55215-Del.) Chemical Processing Department 
monthly report, February 1958. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Mar 
1958. 93p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE92019310. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The February, 1958 monthly report for the Chemical Processing 
Department of the Hanford Atomic Products Operation includes in- 
formation regarding research and engineering efforts with respect 
to the Purex and Redox process technology. Also discussed is the 








production operation, finished product operation, power and gen- 


eral maintenance, financial operation, engineering 
operations, and employee operation. (MB) 


27673 (HW-56218-DEL.) Chemical Processing Department 
monthly report, May 1958. Hanford Atomic Products Operation, 
Richland, WA (United States). 20 Jun 1958. 81p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RLO1830. Order Number DE92017589. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The May, 1956 monthly report for the Chemical Processing 
Department of Hanford Atomic Products Operation includes infor- 
mation regarding research and engineering efforts with respect to 
the Purex and Redox process technology. Also discussed is the 
production operation, finished products operation, power and gen- 
eral maintenance, financial operation, engineering and research 
operations, and employee operations. (MB) 


27674 (HW-56399) Composition of Purex dissolver off- 
gas. Facer, J.F. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 9 Jun 1958. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018863. Source: 
OSTI; NTIS (US Sales Only); GPO Dep 

The composition of dissolver off-gas was determined for seven 
different dissolvings of uranium in nitric acid (both with one and two 
dissolvers in operation) at irregular intervals during February, 
March, and April, 1958. Samples were taken at the Purex 293-A 
facility absorber inlet, scrubber inlet, and scrubber discharge. The 
absorber was operated with and without reflux, and the scrubber 
was operated with water or with approximately 10% sodium hy- 
droxide. This memorandum describes the sampling procedures and 
analytical methods and gives the gas analyses found. 


27675 (HW-56972-Del.) Chemical Processing Department 
monthly report, July 1958. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 22 Aug 1958. 
79p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018864. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The July, 1958 monthly report for the Chemical Processing 
Department of the Hanford Atomic Products Operation includes in- 
formation regarding research and engineering efforts with respect 
to the Purex and Redox process technology. Also discussed is the 
production operation, finished product operation, power and gen- 
eral maintenance, financial operation, engineering and research 
operations, and employee operation. (MB) 


27676 (HW-57640-Del.) Chemical Pr Department 
monthly report for September 1958. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 22 
Oct 1958. 82p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92018850. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The September, 1958 monthly report for the Chemical Process- 
ing Department of the Hanford Atomic Products Operation includes 
information regarding research and engineering efforts with respect 
to the Purex and Redox process technology. Also discussed is the 
production operation, finished product operation, power and gen- 
eral maintenance, financial operation, engineering and research 
operations, and employee operation. (MB) 


27677 (HW-58051-Del.) Chemical Processing Department 
monthly report, October 1958. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Nov 
1958. 76p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92018858. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Output of plutonium from the separations plants Purex, Redox 
was slightly less than that scheduled; however, year-to-date pro- 
duction exceeds the corresponding commitment. Production of 
UO3 met the commitment, and UO; shipments conformed to the 
established shipping schedule. Production of buttons and shapes 
was slightly less than the commitment as shown in the current Offi- 
cial Forecast. Shipments of buttons conformed to the current 
Forecast, while large shape shipments were slightly less than 


and research 
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those forecasted. Feasibility of neptunium recovery was studied. 
Employee relations are reported. 


27678 (HW-62864-Del.) Chemical Processing Department 
monthly report, November 1959. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Dec 
1959. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE92019311. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The November 1959 monthly report for the Chemical Processing 
Department of the Hanford Atomic Products Operation includes in- 
formation regarding research and engineering efforts with respect 
to the Purex and Redox process technology. Also discussed is the 
production operation, finished product operation, power and gen- 
eral maintenance, financial operation, engineering and research 
operations, and employee operation. (MB) 


27679 (HW-69074-RD) Control of radio-iodine emissions 
from the separations plants. Hanford Atomic Products Operation, 
Richland, WA (United States). 19 Dec 1960. 2ip. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Order Number DE92019145. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The release of radio-iodine from the irradiated uranium during 
dissolution, and the emission of a portion of this radio-iodine to the 
environs via the separations plant stacks continues to be a prob- 
lem in spite of the expenditure of several million dollars for 
equipment designed to remove the radio-iodine from the gaseous 
wastes. This report discusses the control of the radio-iodine emis- 
sions from the hanford separation processes.(JL) 


27680 (HW-89085) Selected monthly data for B 
and T Plants, Redox and Purex (1944-1972). Gydesen, S.P. 
(comp.). General Electric Co., Richland, WA (United States). Han- 
ford Atomic Products Operation. Apr 1992. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92018835. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document contains the monthly operating data for the T and 
B Plants from 1944 through 1972. Cooling time, waste loss, and 
production rates are presented. (JL) 


27681 ees Satety demonstration tests of 
postulated solvent fire accidents in extraction process of a 
fuel reprocessing plant, (2). Tukamoto, Michio (Japan Atomic 
Energy Research inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Takada, Junichi; Koike, Tadao; Nishio, Gunji; Uno, 
Seiichiro; Kamoshida, Atsusi; Watanabe, Hironori; Hashimoto, 
Kazuichiro; Kitani, Susumu. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1992. 392p. (in Japanese). Order Number 
DE92556708. Source: OSTI; NTIS; INIS. 
Demonstration tests of hypothetical solvent fire in an extraction 
of the reprocessing plant were carried out from 1984 to 
1985 in JAERI, focusing on the confinement of radioactive materi- 
als during the fire by a large-scale fire facility (FFF) to evaluate the 
safety of air-ventilation system in the plant. Fire data from the 
demonstration test were obtained by focusing on fire behavior at 
cells and ducts in the ventilation system, smoke generation during 
the fire, transport and deposition of smoke containing simulated 
radioactive species in the ventilation system, confinement of ra- 
dioactive materials, and integrity of HEPA filters by using the FFF 
simulating an air-ventilation system of the reference reprocessing 
plant in Japan. The present report is published in a series of the 
report Phase | (JAERI-M 91-145) of the demonstration test. Test 
results in the report will be used for the verification of a computer 
code FACE to evaluate the safety of postulated fire accidents in 
the reprocessing plant. (author). 


27682 (JAERI-M-92-048) Safety demonstration tests of 
postulated solvent fire accidents in extraction process of a 
fuel reprocessing » (3). Takada, Junichi (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Koike, Tadao; Tukamoto, Michio; Nishio, Gunji; Uno, 
Seiichiro; Kamoshida, Atsusi; Watanabe, Hironori; Hashimoto, 
Kazuichiro; Kitani, Susumu. Japan Atomic Energy Research inst., 
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Tokyo (Japan). Mar 1992. 340p. (In Japanese). Order Number 
DE92556703. Source: OSTI; NTIS; INIS. 

Demonstration tests of hypothetical solvent fire in an extraction 
process of the reprocessing plant were carried out from 1983 to 
1984 in JAERI, focusing on the fire behavior in a cell by a large- 
scale fire facility (FFF) to evaluate the safety of air-ventilation 
system in the plant. Fire data from the demonstration test were 
obtained by focusing on fire behavior at cells and ducts in the ven- 
tilation system, smoke generation during the fire, transport and 
deposition of smoke, and integrity of HEPA filters by using the FFF 
simulating an air-ventilation system of the reference reprocessing 
plant in Japan. The present report is published in a series of the 
report Phase Ii of the demonstration test. Test results in the report 
will be used for the verification of a computer code FACE to evalu- 
ate the safety of postulated fire accidents in the reprocessing plant. 
(author). 


(LA-UR-92-2296) Simulation study of near-real-time 
accounting In a generic reprocessing plant. Coulter, C.A.; 
Whiteson, R.; Zardecki, A. Los Alamos National Lab., NM (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9207102— 
38: Institute of Nuclear Materials Management (INMM) annual 
meeting, Orlando, FL (United States), 19-22 Jul 1992). Order Num- 
ber DE92018497. Source: OSTI; NTIS; INIS; GPO Dep. 

Our simulation program FacSim has been used to estimate bal- 
ance closure variances for a number of real proposed nuclear 
material processing facilities that rely primarily on item measure- 
ments. We are enhancing the program so that it can be applied to 
facilities such as reprocessing plants that handie bulk materials ad 
primarily perform bulk and flow measurements. The extended sim- 
ulation program can apply any of several types of sequential 
statistical tests to near-real-time accounting information to evaluate 
the capability of the facility accounting system to detect material 
and operational anomalies in a timely fashion. The program allows 
facility designers and operators to evaluate measurement and 
anomaly detection strategies before system implementation and to 


demonstrate facility's capability for maintaining accurate inventory 
information during plant operation. These features are illustrated by 
application to a generic reprocessing pliant. 


27684 (WHC-SA-1556) A proposed strategy for integrating 
the NEPA process with large-scale privatization projects under 
the Department of Energy. Eccleston, C.H. Westinghouse Han- 
ford Co., Richland, WA (United States). Apr 1992. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. (CONF-920851-35: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92015907. 
Source: OSTI; NTIS; GPO Dep. 

The current steam supply system supporting the 200 Areas on 
the Hanford Site has outlived its useful life. The US Department of 
Energy (DOE) seeks to secure a replacement for the steam supply 
under privatization. This venture would help to spearhead the pri- 
vatization of other large-scale projects within DOE. Preliminary 
engineering studies suggest that coal-fired or gas-fired cogenera- 
tion plants may very likely be proposed by potential bidders. A 
cogeneration plant is a facility that produces both electricity and 
steam. The electricity would be sold commercially, while the steam 
would be sold to DOE. This paper proposes an approach which 
incorporates the use of a “bounding analysis” to determine the en- 
vironmental impacts of the proposed project. DOE believes that 
experience gained from this project can be applied to the privatiza- 
tion of many future projects. 


27685 (WINCO-11498) Deposition and resuspension of 
antimony-125 and cesium-137 In the soll-plant system in the 
environment of a nuclear fuel reprocessing plant. Ghuman, 
G.S. (Savannah State Coll., GA (United States)); Motes, B.G.; Fer- 
nandez, S.J.; Weesner, F.J.; McManus, G.J.; Wilcox, C.M. 
Westinghouse idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 22 Mar 1989. 26p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-841D12435. Order Num- 
ber DE92017270. Source: OSTI; NTIS; INIS; GPO Dep. 
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Field studies were conducted during the summer of 1987 to 
characterize the levels of '*°Sb and 'S’Cs releases and the distri- 
bution of the two radionuclides in vegetation and soil at distances 
of 0.45 and 0.75 km from a nuclear fuel reprocessing plant stack. 
Samples were collected of sagebrush, wheatgrass, and rabbitbrush 
and their leaves, stems, roots, and litter were separated. Vegeta- 
tion samples were dried at 70°C for 48 hours, ground, and 
concentrations of 'Sb and 'S7Cs were determined by gamma 
spectrometry. Soil samples were collected from the surface to a 
depth of 18 cm (at 3 cm increments), dried at 45°C, and the con- 
centrations of '°Sb and '57Cs measured in the same manner as 
for vegetation samples. Results showed that the activity of '°Sb 
was higher in the leaves than in the stem and roots. Total activity 
of '5Sb (1041.77 Bq m~—?) was distributed as 33.4% in vegetation 
and 66.6% in soil. Deposition of airborne '>Sb measured through 
absorption by transplanted vegetation was about one Bq m~? 
day—'. The resuspension rate of '7°Sb from vegetation determined 
by an air-flux chamber positioned over sagebrush plants was less 
than 61 x 10-"' sec~'. Cesium-137 concentrations were lower in 
the leaves than in the stems and roots indicating slow movement 
through piant tissues. 


27686 (WINCO-11501) lon chromatographic seperation of 
radiostrontium from nuclear fuel reprocessing solutions of 
high ionic strength. Lamb, J.D. (Brigham Young Univ., Provo, UT 
(United States). Dept. of Chemistry); Nordmeyer, F.R.; Drake, P.A.; 
Elder, M.P.; Miles, R.W.; Lash, R.P. Westinghouse Idaho Nuclear 
Co., Inc., Idaho Falls, ID (United States). 24 Feb 1989. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-841D12435. Order Number DE92017382. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Determination of Sr in nuclear fuel reprocessing solutions can 
be facilitated by a preparatory separation using analytical ion chro- 
matography (IC). Furthermore, a novel acid suppression system is 
described which permits IC separation even in the presence of 
very strong (0.33 M) acid. Following acid suppression (where 
needed), Sr** is concentrated and separated from most other solu- 
tion components by selective adsorption on cation concentrator 
columns. Cation species retained on the concentrator columns with 
strontium are subsequently separated on a cation IC column. The 
Sr** peak aliquot is collected for subsequent radiostrontium analy- 
sis by liquid scintillation counting of the beta activity. Results have 
shown quantitative separation and recovery of strontium. The entire 
separation system is automated under computer control and is able 
to handle samples of large (500 mi) and small (uL) sizes. 


27687 (WINCO-11511-Draft) Effective root cause analysis, 
A view from a government facility. Keltner, W.G. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 20 Apr 
1989. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC07-841D12435. (CONF-8909110—10-Draft: 16. 
annual conference of the American Society for Quality Control 
(ASQC), Fort Lauderdale, FL (United States), 17-20 Sep 1989). 
Order Number DE92017466. Source: OSTI; NTIS; INIS; GPO Dep. 

Introductions are provided to Westinghouse Idaho Nuclear Com- 
pany and the Chemical Processing Plant. These become the 
framework for understanding the particular government contractor's 
view of effective root cause analysis. Also provided is the position 
of the customer, the Department of Energy (DOE)+. This is done 
through recent quotes from DOE leaders. Then the symptoms of 
need for enhanced root cause analysis are presented, along with 
the eight attributes of an effective root cause analysis process. Fi- 
nally, the choice of the process is described. 


27688 (WINCO-11518) A survey of process control com- 
puters at the Idaho Chemical Processing Plant. Dahli, C.A. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 23 May 1989. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. (CONF-890814— 
11: American Institute of Chemical Engineer’s summer national 
meeting, Philadelphia, PA (United States), 20-23 Aug 1989). Order 
Number DE92017468. Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho Chemical Processing Plant (ICPP) at the Idaho Na- 
tional Engineering Laboratory is charged with the safe processing 
of spent nuclear fuel elements for the United States Department of 
Energy. The ICPP was originally constructed in the late 1950s and 





used state-of-the-art technology for process contro! at that time. 
The state of process control instrumentation at the ICPP has 
Steadily improved to keep pace with emerging technology. Today, 
the ICPP is a college of emerging computer technology in process 
control with some systems as simple as standalone measurement 
computers while others are state-of-the-art distributed control sys- 
tems controlling the operations in an entire facility within the plant. 
The ICPP has made maximal use of process computer technology 
aimed at increasing surety, safety, and efficiency of the process 
operations. Many benefits have been derived from the use of the 
computers for minimal costs, including decreased misoperations in 
the facility, and more benefits are expected in the future. 


27689 (WINCO-11527) Process analysis for controlling 
and improving nuclear fuel dissolution. Christian, J.D.; Murphy, 
J.A. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 2 Jun 1989. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. (CONF-8906425— 
1: 44. regional meeting of the American Chemical Society, Reno, 
NV (United States), 14-16 Jun 1989). Order Number DE92017470. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho Chemical Processing Plant is operated for the Depart- 
ment of Energy by Westinghouse Idaho Nuclear Company. It has 
as its primary mission the reprocessing of naval propulsion fuel. 
The process consists of dissolution of the fuel in hydrofluoric acid 
and adjustment of the product for extraction of uranium from the 
fission and transuranic products. This report discusses a process 
analysis for improving the dissolution of the nuclear fuels. (JL) 


27690 (WINCO-11543) Analysis of spent, highly enriched 
reactor fuel by delayed neutron interrogation. Piper, T.C. 
(Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States)); Kirkham, R.J.; Eccleston, G.W.; Menliove, H.O. Westing- 
house Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 22 
Jun 1989. 17p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC07-841D12435. (CONF-891118—11: Inter- 
national topical meeting on safety margins in criticality safety, San 


Francisco, CA (United States), 26 Nov - 1 dec 1989). Order Num- 
ber DE92017473. Source: OSTI; NTIS; INIS; GPO Dep. 

Design aspects are given of a neutron shuffler designed to mea- 
sure fissile material content of spent, highly enriched reactor fuel. 
The mode of operation used, results of analyzing 176 fuel pack- 
ages and recommended system improvements are also discussed. 
Four measurements were made on each of the fuel packages with 
the mean of the 176 standard deviations being 1.7 percent of 
value. The maximum individual standard deviation was 6.3%. Use 
of a stronger neutron source, an improved neutron source shuffler, 
an improved fuel package motion system and modernized com- 
puter system should permit significant improvement of present 
performance. 2 refs. 


27691 (WINCO-11545) Remotely operated Top Loading Fil- 
ter Housing: Summary. Ross, M.J.; Carter, J.A. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). [1989]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract AC07-841D12435. (CONF-891103-82: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (United States), 26-30 Nov 1989). 
Order Number DE92017474. Source: OSTI; NTIS; INIS; GPO Dep. 

A new fuel reprocessing facility is in design and construction at 
the Idaho Chemical Processing Plant (ICPP) located at the Idaho 
National Engineering Laboratory (INEL). This facility will use a new 
Top Loading Filter Housing (TLFH) design for remote High Effi- 
ciency Particulate Air Filter (HEPA) requirements. The design was 
developed and tested at the Remote Mockup and Test facility in 
Idaho. The housing is designed to reduce time, number of steps 
and operator fatigue associated with other systems commonly in 
use. The filter can be changed quickly, accurately and requires a 
minimum of operator experience for proper and safe operation. 
This document provided a discussion of the TLFH design. 


27692 (WINCO-11558) Artificial intelligence applications at 
the ICPP. Johnson, C.E. Westinghouse Idaho Nuclear Co., inc., 
idaho Falls, ID (United States). 2 Aug 1989. 16p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract 
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AC07-841D12435. (CONF-8910294—2: Conference on artificial in- 
tellignece in the Department of Energy complex, Los Alamos, NM 
(United States), 17-19 Oct 1989). Order Number DE92017479. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Idaho Nuclear Company (WINCO) initiated an 
aggressive program for artificial intelligence (Al) expert system im- 
plementations in 1985. The first expert system, Safety Analysis 
Methods Advisor (SAMA) was completed in 1986 to help opera- 
tional safety analysts select analysis methodologies for safety 
analysis reports. The SAMA expert system was implemented as a 
rule-based system using a commercial expert system shell. The 
major benefit of the system is for training new safety analysts. The 
first successful implementation launched three other expert system 
projects: a process alarm filtering system, a process control advi- 
sor, and a mass spectrometer trouble-shooting advisor. This paper 
describes the current status of these projects. (GHH) 


27693 (WINCO-11565) implementation of process surety 
improvements at the ICPP through the Process Monitoring 

System. Dahi, C.A. Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). 19 Sep 1989. 35p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. (CONF-8910260-10: Plutonium/uranium recov 
operations conference, Oak Ridge, TN (United States), 24-26 Oct 
1989). Order Number DE92017482. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Process Monitoring Computer System (PMCS) at the idaho 
Chemical Processing Plant (ICPP) is a system of data acquisition 
devices which acquire and transmit process data to a computer 
system for processing and storage. These signals are in the form 
of analog (continuous) and digital (discrete) data from the existing 
process instrumentation and i sensors installed on the 
plant equipment. This system, initially an experiment in the remote 
Safeguards analysis of an operating facility, was a retrofit installa- 
tion to the plant which was constructed in the 1950's. The PMCS 
monitors the ICPP Fuel Process Operations which consist of vari- 
ous headend dissolutions, three solvent extraction cycles, and a 
fluidized bed denitration process. While the interactive analysis of 
the process data is an important and demonstrably useful feature 
of the system, several important operating concems are addressed 
through the use of advisory programs which act on the process 
data to provide information to the process operators. These pro- 
grams have all been designed to increase the operational surety of 
the ICPP and to take full advantage of the power of a modern 
digital computer system for the placement of maximum process in- 
formation in the hands of the process operator. The use of process 
computer technology at the ICPP has shown that when such infor- 
mation becomes routinely available, it is possible to construct 
meaningful, useful systems on the computers to alleviate operating 
concerns such as inadvertent transfers, offer valid process operat- 
ing advice, and aid in attempts to eliminate unneeded process 
shutdowns due to lack of feedstocks and misinterpretation of the 
process data. 


27694 (WINCO-11603) Simulation of uranium aluminide 
dissolution in a continuous aluminum dissolver system. Evans, 
D.R.; Farman, R.F.; Christian, J.D. Westinghouse Idaho Nuclear 
Co., Inc., Idaho Falls, ID (United States). 28 Feb 1990. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-841D12435. (CONF-9007231-1: 1990 summer computer 
simulation conference, Calgary (Canada), 16-18 Jul 1990). Order 
Number DE92017490. Source: OSTI; NTIS; INIS; GPO Dep. 

This mission of the Idaho Chemical Processing Plant (ICPP) is 
to recover highly-enriched uranium from spent nuclear reactor fuel. 
One fuel type is dissolved in mercury-catalyzed nitric acid, and the 
uranium is extracted from the resulting dissolver product by an or- 
ganic solvent. This fuel is composed of an aluminum-alloy-clad 
matrix of particulate uranium aluminide, which dissolves more 
slowly than the cladding. Because of the content of fissile 7U, 
suspended uranium aluminide or dissolved uranyl nitrate can form 
a critical mass under some circumstances. The dissolver and pip- 
ing are geometrically favorable from the criticality standpoint, so the 
digester is where a criticality event would be most likely to occur. 
In the digester, the mass limit for °5U (as suspended uranium alu- 
minide particles) is approximately 790 g. depending on the uranyl 
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nitrate concentration. In a clear dissolver product (no suspended 
UAls), the concentration limit is 7 g =5U/L (as uranyl nitrate). Both 
limits are substantially below the lowest values at which a criticality 
event could possibly occur. This document a dynamic model of ura- 
nium aluminide dissolution in a continuous dissolver system, report 
typical calculated results, and advance appropriate conclusions. 


27695 (WINCO-11613) Titanium electrode-based ampero- 
metric systems for measuring uncomplexed HF in zirconium 
fuel dissolver product solutions. Siemer, D.D. (Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States)); Sailer, 
S.J. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 30 Mar 1990. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-841D12435. (CONF- 
9005161-7: 14. Gatlinburg actinide separations conference, 
Gatlinburg, TN (United States), 14-17 May 1990). Order Number 
DE92017492. Source: OSTI; NTIS; INIS; GPO Dep. 

Titanium electrode-based amperometric systems show excellent 
promise as on-line monitors for measuring the “free HF” in 
zirconium-fuel dissolver product solutions. The actual response 
measured is the anodic corrosion current of the electrode when it 
is biased approximately two volts positive with respect to an inert 
auxiliary electrode. This response is quite specific, highly repro- 
ducible, relatively large in magnitude (for pure titanium electrodes 
at 23 C, it’s approximately 0.037 amp/mole free HF/cm? of surface 
area), and not strongly affected by the presence of the concomi- 
tants normally found in the process streams. The temperature 
coefficient is on the order of 4%/degree C. 


27696 (WINCO—11655) Chemical analysis quality assur- 
ance at the ICPP. Hand, R.L. Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). [1990]. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO07- 
841D12435. (CONF-9009503—-1: DOE Central Training Academy 
workshop, Albuquerque, NM (United States), 25 Sep 1990). Order 
Number DE92017202. Source: OSTI; NTIS; INIS; GPO Dep. 

This document discusses the chemical analysis quality assur- 
ance program at the ICPP which involves records management, 
analytical methods quality control, analysis procedures and training 
and qualification. Since 1979, the major portion of the quality as- 
surance program has been implemented on a central analytical 
computer system. The individual features provided by the system 
are storage, retrieval, and search capabilities over all general re- 
quest and sample analysis information, automatic method selection 
for all process streams, automation of all method calculations, au- 
tomatic assignment of bias and precision estimates at all analysis 
levels, with-method-use requalification, untrained or unqualified an- 
alyst method lockout, statistical testing of all process stream results 
for replicate agreement, automatic testing of process results 
against pre- established operating, safety, or failure limits at varying 
confidence levels, and automatic transfer and report of all analysis 
data plus all statistical testing to the Production Department. 


27697 (WINCO-11683) Shield verification testing at the 
idaho Chemical Processing Plant, Fuel Processing Facility. 
Oswald, A.J. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID 
(United States). 26 Feb 1991. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-841D12435. 
(CONF-910633—1: Symposium on radiation shielding for the 21st 
century, Atlantic City, NJ (United States), 25 Jun 1991). Order 
Number DE92017208. Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho Chemical Processing Plant (ICPP) located at the 
Idaho National Engineering Laboratory processes spent nuclear 
reactor fuels for recovery of usable uranium. The new Fuel Pro- 
cessing Facility (FPF), currently under construction, is a 400 million 
dollar project that will replace the aging processing facility. A 
Shield Testing Program is being conducted to verify that shield 
walls, doors, and windows meet the design criteria for radiation at- 
tenuation, and to identify defects in suspect areas that could be 
unacceptable during processing operations. This document pro- 
vides a description of this program. 


27698 (WINCO-11743) CASE experiences during FPF con- 
trol system design. Caldwell, M.; Mier, M. Westinghouse Idaho 
Nuclear Co., Inc., Idaho Falls, ID (United States). 27 Aug 1991. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC07-841D12435. (CONF-9109400-1: Westinghouse 
computer symposium, Idaho Falls, ID (United States), 10-12 Sep 
1991). Order Number DE92017226. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The control system for the Fuel Processing Facility (FPF) at the 
Idaho Chemical Processing Plant is a relatively large project. Soft- 
ware analysis activities alone have required the efforts of four 
people for six months. We have generated multiple data flow dia- 
grams and functional requirements. This paper will discuss our 
experiences applying CASE tools to the design of a large control 
system. 


27699 (WINCO—11746) The Remote Analytical Laboratory: 
Lessons learned. Dykes, F.W.; Henscheid, J.P.; Lewis, L.C. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 11 Sep 1991. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-841D12435. (CONF- 
911107—76: 1991 Winter meeting of the American Nuclear Society 
(ANS) session on fundamentals of fusion reactor thermal hy- 
draulics, San Francisco, CA (United States), 10-15 Nov 1991). 
Order Number DE92017228. Source: OSTI; NTIS; INIS; GPO Dep. 

It was not unexpected that unforeseen problems would emerge 
with the start up of new technology used in the Remote Analytical 
Laboratory (RAL). However, problems were not expected with well 
established standard design items. In spite of the problems, the 
RAL has for 5 years fulfilled its mission for process control analy- 
sis, and has assumed additional responsibilities for analysis of 
environmental protection samples. A planned temporary shutdown 
of the RAL in the next few years will permit correction of the most 
troublesome deficiencies. Certain analytical procedures have 
proven very useful, and the overall impression of the RAL to date 
has been favorable. 


27700 (WINCO-11811) WINCO’s experience with environ- 
mental compliance at 1950's vintage DOE nuclear facilities. 
Porter, C.L. Westinghouse idaho Nuclear Co., Inc., Idaho Falls, ID 
(United States). 20 Apr 1992. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-841D12435. 
(CONF-920851-52: Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting, Boise, ID (United 
States), 23-27 Aug 1992). Order Number DE92017264. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During the 1950’s numerous nuclear facilities were built under 
the auspices of the Atomic Energy Commission (AEC). One such 
facility, a nuclear fuels reprocessing facility located in Idaho has 
operated over the past 40 years. In the late 1980's federal facilities 
became subject to the same environmental regulations as commer- 
cial facilities. Since the Department of Energy's mission called for 
continued reprocessing at the Idaho facility, compliance with cur- 
rent environmental standards became necessary. Certified 
compliance was achieved with a minimum of modifications by capi- 
talizing upon existing building features that resulted from original 
AEC design criteria. 


27701 (WINCO-11813) Fluidic sampling. Houck, E.D. West- 
inghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 
20 Apr 1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. (CONF-920851-—50: 
Spectrum ‘92: nuclear and hazardous waste management interna- 
tional topical meeting, Boise, ID (United States), 23-27 Aug 1992). 
Order Number DE92017266. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper covers the development of the fluidic sampler and its 
testing in a fluidic transfer system. The major findings of this paper 
are as follows. Fiuidic jet samples can dependably produce unbi- 
ased samples of acceptable volume. The fluidic transfer system 
with a fluidic sampler in-line will transfer water to a net lift of 37.2—- 
39.9 feet at an average ratio of 0.02—-0.05 gpm (77-192 cc/min). 
The fluidic sample system circulation rate compares very favorably 
with the normal 0.016—0.026 gpm (60-100 cc/min) circulation rate 
that is commonly produced for this lift and solution with the jet- 
assisted airlift sample system that is normally used at ICPP. The 
volume of the sample taken with a fluidic sampler is dependant on 
the motive pressure to the fluidic sampler, the sample bottle size 
and on the fluidic sampler jet characteristics. The fluidic sampler 
should be supplied with fluid having the motive pressure of the 
140-150 percent of the peak vacuum producing motive pressure 





for the jet in the sampler. Fluidic transfer systems should be oper- 
ated by emptying a full pumping chamber to nearly empty or empty 
during the pumping cycle, this maximizes the solution transfer rate. 


27702 (WINCO-11826) Automated statistical modeling of 
analytical measurement systems. Jacobson, J.J. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). [1992]. 
71p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. (CONF-9206215—1: Meeting of the Sta- 
tistical Association, Idaho Falls, ID (United States), 5 Jun 1992). 
Order Number DE92017271. Source: OSTI; NTIS; INIS; GPO Dep. 

The statistical modeling of analytical measurement systems at 
the Idaho Chemical Processing Plant (ICPP) has been completely 
automated through computer software. The statistical modeling of 
analytical measurement systems is one part of a complete quality 
control program used by the Remote Analytical Laboratory (RAL) 
at the ICPP. The quality control program is an integration of auto- 
mated data input, measurement system calibration, database 
management, and statistical process control. The quality control 
program and statistical modeling program meet the guidelines set 
forth by the American Society for Testing Materials and American 
National Standards Institute. A statistical model is a set of mathe- 
matical equations describing any systematic bias inherent in a 
measurement system and the precision of a measurement system. 
A statistical model is developed from data generated from the anal- 
ysis of control standards. Control standards are samples which are 
made up at precise known levels by an independent laboratory and 
submitted to the RAL. The RAL analysts who process control stan- 
dards do not know the values of those control standards. The 
object behind statistical modeling is to describe real process sam- 
ples in terms of their bias and precision and, to verify that a 
measurement system is operating satisfactorily. The processing of 
control standards gives us this ability. 


27703 (WINCO-11829) Referent Group input—The catalyst 


for training improvement. Barker, T.L. Westinghouse Idaho Nu- 
clear Co., Inc., Idaho Falls, ID (United States). 24 Mar 1992. 7p. 

sored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. (CONF-9206164—2: 1992 DOE training 
accredited program conference, Phoenix, AZ (United States), 16 
Jun 1992). Order Number DE92017274. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The DOE Training Accreditation Program (TAP) Manual 1, 
Objective 6, Criteria 6.3, states that “Personnel qualified in the po- 
sition for which training is being developed and conducted help 
determine training content and confirm its completeness.” One of 
the most effective ways to comply with this requirement is through 
the formation of a Training Improvement Group. At the Idaho 
Chemical Processing Plant a Training Improvement Group for Op- 
erational Health Physics Technician and Supervisor has been 
formed. Problems have been encountered with organization, 
management attitudes, worker attitudes, and perceptions. By over- 
coming these problems, the Training Improvement Group has 
evolved into an extremely valuable asset for use in completing the 
accreditation process. 


27704 (WINCO-11845) The selection of probabilistic 
assessment techniques for non-reactor nuclear facilities. Vail, 
J. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 5 Jun 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. (CONF-9206181— 
3: Risk Management conference, Boston, MA (United States), 7-11 
Jun 1992). Order Number DE92017278. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Historically, the probabilistic safety assessment (PSA) methodol- 
ogy of choice is the well known event tree/fault tree inductive 
technique. For reactor facilities is has stood the test of time. Some 
non-reactor nuclear facilities have found inductive methodologies 
difficult to apply. The stand-alone fault tree deductive technique 
has been used effectively to analyze risk in nuclear chemical 
processing facilities and waste handling facilities. The selection be- 
tween the two choices suggest benefits from use of the deductive 
method for non-reactor facilities. 
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Refer also to citation(s) 27779, 27810, 27989, 28928, 28929, 
28944, 28948 


27705 (DOE/RW-0335P) Interim Approach to the MRS 
facility design. USDOE Office of Civilian Radioactive Waste Man- 
agement, Washington, DC (United States). Jan 1992. 9p. 
Sponsored by USDOE, Washington, DC (United States). Source: 
OSTI; INIS. 

The purpose is to present the proposed Interim Approach to the 
Monitored Retrievable Storage (MRS) facility design development. 
This Interim Approach document fulfills the function allocated to the 
OCRWM-SEMP (DOE/RW-0051REVIP, March 1990, Section 5.2 
Approach to the MRS Design) until the MRS section of the 
OCRWNM-SEMP is approved. Until completion of the OCRWM- 
SEMP, this Interim Approach document will be approved and 
controlled according to the Program Change Control Procedure 
(DOE/RW-0223REV3P). This document discusses the general ap- 
proach to Conceptual Design (CD), Title | Design, and Title Il 
Design activities. 


27706 (EGG-M-91504) The thermal analysis of BR-100: A 
barge/rall nuclear spent fuel transportation container. Copsey, 
A.B. B and W Fuel Co., Lynchburg, VA (United States). [1992]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-881D12701. (CONF-920430-102: 3. international 
high level radioactive waste management (IHLRWM) conference, 
Las Vegas, NV (United States), 12-16 Apr 1992). Order Number 
DE92017900. Source: OSTI; NTIS; INIS; GPO Dep. 

B&W Fuel Company is designing a spent-fuel container called 
BR-100 that can be used for either barge or rail transport. This 
paper presents the thermal design and analysis. Both normal oper- 
ation and hypothetical accident thermal transient conditions are 
evaluated. The BR-100 cask has a concrete layer than contains 
free water. During a hypothetical accident, the free water vaporizes 
and flows from the cask, removing a significant amount of thermal 
transient energy. The BR-100 transportation package meets the 
thermal requirements of 10CFR71. It additionally offers substantial 
margins to established material temperature limits. 


27707 (EGG-M-91538) Application of the ASME code in 
the design of the GA-4 and GA-9 casks. Mings, W.J. (USDOE 
Idaho Field Office, idaho Falls, ID (United States)); Koploy, M.A. 
EG and G idaho, Inc., Idaho Falls, ID (United States); General 
Atomics, San Diego, CA (United States); USDOE Idaho Field Of- 
fice, Kdaho Falls, ID (United States). [1992]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
881D12698. (CONF-920631-46: American Society of Mechanical 
Engineers pressure vessel and piping conference, New Orleans, 
LA (United States), 21-25 Jun 1992). Order Number DE92017939. 
Source: OSTI; NTIS; INIS; GPO Dep. 

General Atomics (GA) is developing two spent fuel shipping 
casks for transport by legal weight truck (LWT). The casks are 
designed to the loading, environmental conditions and safety re- 
quirements defined in Title 10 of the Code of Federal Regulations, 
Part 71 (10CFR71). To ensure that all components of the cask 
meet the 10CFR71 rules, GA established structural design criteria 
for each component based on NRC Regulatory Guides and the 
American Society of Mechanical Engineers Boiler and Pressure 
Vessel Code (ASME Code). This paper discusses the criteria used 
for different cask components, how they were applied and the con- 
servatism and safety margins built into the criteria and assumption. 


27708 (NUREG/CR-5892) A highway accident invoiving 
unirradiated nuclear fuel in Springfield, Massachusetts, on De- 
cember 16, 1991. Carison, R.W. (Lawrence Livermore National 
Lab., CA (United States)); Fischer, L.E. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Safeguards and 
Transportation; Lawrence Livermore National Lab., CA (United 
States). Jun 1992. 98p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (UCRL-ID-110638). Source: OSTI; NTIS; INIS; 
GPO. 

In the early morning of Dec. 16, 1991, a severe accident oc- 
curred when a passenger vehicle traveling in the wrong direction 
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collided with a tractor trailer carrying 24 unirradiated nuclear fuel 
assemblies in 12 containers on Interstate I-91 in Springfield, 
Massachusetts. The purpose of this report is to document the me- 
chanical circumstances of the severe accident, confirm the nature 
and quantity of the radioactive materials involved, and assess the 
physical environment to which the containers were exposed and 
the response of the containers and their contents. The report 
consists of five major sections. The first section describes the cir- 
cumstances and conditions of the accident and the finding of facts. 
The second describes the containers, the unirradiated nuclear fuel 
assemblies, and the tie down arrangement used for the trailer. The 
third describes the damage sustained during the accident to the 
tractor, trailer, containers, and unirradiated nuclear fuel assemblies. 
The fourth evaluates the accident environment and its effects on 
the containers and their contents. The final section gives conclu- 
sions derived from the analysis and fact finding investigation. 
During this severe accident, only minor injuries occurred, and at no 
time was the public health and safety at risk. 


27709 (NWPO-TN-001-88) A report on high-level nuclear 
waste transportation: Prepared t to assembly concur- 
rent resolution No. 8 of the 1987 Nevada Legislature. Nevada 
Nuclear Waste Project Office, Carson City, NV (United States). 
Dec 1988. 163p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO08-85NV10461. Order Number 
DE92017707. Source: OSTI; NTIS; INIS; GPO Dep. 

This report has been prepared by the staff of the State of 
Nevada Agency for Nuclear Projects/Nuciear Waste Project Office 
(NWPO) in response to Assembly Concurrent Resolution No. 8 
(ACR 8), passed by the Nevada State Legislature in 1987. ACR 8 
directed the NWPO, in cooperation with affected local governments 
and the Legislative committee on High-Level Radioactive Waste, to 
prepare this report which scrutinizes the US Department of En- 
ergy's (DOE) plans for transportation of high-level radioactive 
waste to the proposed yucca Mountain repository, which reviews 
the regulatory structure under which shipments to a repository 
would be made and which presents NWPO’s plans for addressing 
high-level radioactive waste transportation issues. The report is di- 
vided into three major sections. Section 1.0 provides a review of 
DOE's statutory requirements, its repository transportation program 
and plans, the major policy, programmatic, technical and institu- 
tional issues and specific areas of concern for the State of Nevada. 
Section 2.0 contains a description of the current federal, state and 
tribal transportation regulatory environment within which nuclear 
waste is shipped and a discussion of regulatory issues which must 
be resolved in order for the State to minimize risks and adverse 
impacts to its citizens. Section 3.0 contains the NWPO plan for the 
study and management of repository-related transportation. The 
plan addresses four areas, including policy and program manage- 
ment, regulatory studies, technical reviews and studies and 
institutional relationships. A fourth section provides recommenda- 
tions for consideration by State and local officials which would 
assist the State in meeting the objectives of the plan. 


27710 (NWPO-TN-006-90) Probabilistic risk assessment 
and nuclear waste lon: A case study of the use of 
RADTRAN in the 1986 Environmental Assessment for Yucca 
Mountain. Resnikoff, M. (Radioactive Waste Management Asso- 
ciates, New York, NY (United States)). Nevada Nuclear Waste 
Project Office, Carson City, NV (United States); Radioactive Waste 
Management Associates, New York, NY (United States). Dec 1990. 
64p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG08-85NV10461. Order Number DE92017679. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The analysis of the risks of transporting irradiated nuclear fuel to 
a federal repository, Appendix A of the DOE Environmental 
Assessment for Yucca Mountain (DOE84), is based on the RAD- 
TRAN model and input parameters. The RADTRAN computer code 
calculates the radiation exposures and health effects under normal 
or incident-free transport, and over all credible accident conditions. 
The RADTRAN model also calculates the economic consequences 
of transportation accidents, though these costs were not included 
in the Department's Environmental Assessment for the proposed 
Yucca Mountain repository. 
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27711 (NWPO-TN-007-90) Guidelines on the scope, con- 
tent, and use of com ive risk assessment in the 
management of high-level nuclear waste ion. Gold- 
ing, D. (Clark Univ., Worcester, MA (United States). Center for 
Technology, Environment, and Development); White, A. Nevada 
Nuclear Waste Project Office, Carson City, NV (United States). 
Dec 1990. 45p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG08-85NV10461. Order Number 
DE92017678. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the scope of risk assessment strategies in 
the management of the transport of high-level radioactive wastes. 
In spite of the shortcomings of probabilistic risk assessment(PRA), 
the Transportation Needs Assessment recommended this as the 
preferred methodology to assess the risks of high level nuclear 
waste (HLNW) transportation. A PRA also will need to heed the 
lessons learned from the development and application of PRA else- 
where, such as in the nuclear power industry. A set of guidelines 
will aid this endeavor by outlining the appropriate scope, content, 
and use of a risk assessment which is more responsive to the un- 
certainties, human-technical interactions, social forces, and iterative 
relationship with risk management strategies, than traditional 
PRAS. This more expansive definition, which encompasses but is 
not totally reliant on rigorous data requirements and quantitative 
probability estimates, we term Comprehensive Risk Assessment 
(CRA) Guidelines will be developed in three areas: the limitations 
of existing methodologies and suggested modifications; CRA as 
part of a flexible, effective, adaptive risk management system for 
HLNW transportation; and, the use of CRA in risk communication. 
27712 (NWPO-TN-010-90) Human and social factors in the 
lon of nuclear wastes. Freudenburg, W.R. (Freuden- 
burg and Associates, Middleton, Wisconsin (United States)). 
Nevada Nuclear Waste Project Office, Carson City, NV (United 
States). 1 May 1991. 79p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG08-85NV10461. Order Number 
DE92017734. Source: OSTI; NTIS; INIS; GPO Dep. 

The main body of this report is a broad-based examination of 
human and social factors in the transportation of nuclear wastes. It 
deals with pair interested problems that, while familiar to the social 
science community, appear to have received little attention from 
the risk assessment community to data: The human and social at- 
tenuation of risk estimates, and the organizational amplification of 
risks. Second, given the special opportunities for learning that are 
presented by the recent Alaska oil spill, in particular, the Appendix 
to this report examines the issue of organizational foresight in the 
context of the Exxon oil spill. 


27713 (NWPO-TN-011-91-Vol.1) Yucca Mountain trans- 
portation routes: Preliminary characterization and _ risk 
analysis: Volume 1, Research . Souleyrette, R.R. Il 
(Nevada Univ., Las Vegas, NV (United States). Transportation Re- 
search Center); Sathisan, S.K.; di Bartolo, R. Nevada Nuclear 
Waste Project Office, Carson City, NV (United States); Nevada 
Univ., Las Vegas, NV (United States). Transportation Research 
Center. 31 May 1991. 171p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG08-85NV10461. 
(UNLV/TRC/RR-91/02-Vol.1). Order Number DE92017892. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In this study, rail and highway routes which may be used for 
shipments of high-level nuclear waste to a proposed repository at 
Yucca Mountain, Nevada are characterized. This characterization 
facilitates three types of impact analysis: comparative study, lim- 
ited worst-case assessment, and more sophisticated probabilistic 
risk assessment techniques. Data for relative and absolute impact 
measures are provided to support comparisons of routes based on 
selected characteristics. A worst-case scenario assessment is in- 
cluded to determine potentially critical and most likely places for 
accidents or incidents to occur. The assessment facilitated by the 
data in this study is limited because impact measures are re- 
stricted to the identification of potential areas or persons affected. 
No attempt is made to quantify the magnitude of these impacts. 
Most likely locations for accidents to occur are determined relative 
to other locations within the scope of this study. Independent fac- 
tors and historical trends used to identify these likely locations are 
only proxies for accident probability. 





27714 (NWPO-TN—01 1-91-Vol.2-3) Yucca Mountain trans- 
portation routes: Preliminary characterization and risk 
analysis: Volume 2, Figures [and] Volume 3, Technical Appen- 
dices. Souleyrette, R.R. ll (Nevada Univ., Las Vegas, NV (United 
States). Transportation Research Center); Sathisan, S.K.; di Bar- 
tolo, R. Nevada Nuclear Waste Project Office, Carson City, NV 
(United States); Nevada Univ., Las Vegas, NV (United States). 
Transportation Research Center. 31 May 1991. 225p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
FG08-85NV10461. (UNLV/TRC/RR-91/02-Vol.2-3). Order Number 
DE92017911. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents appendices related to the preliminary 
assessment and risk analysis for high-level radioactive waste trans- 
portation routes to the proposed Yucca Mountain Project 
repository. Information includes data on population density, traffic 
volume, ecologically sensitive areas, and accident history. 


27715 (NWPO-TN-012-91) Nuclear cask testing flims mis- 
leading and misused. Audin, L. (Audin (Lindsay), Ossining, NY 
(United States)). Nevada Nuclear Waste Project Office, Carson 
City, NV (United States); Audin (Lindsay), Ossining, NY (United 
States). Oct 1991. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG08-85NV10461. Order Number 
DE92017706. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1977 and 1978, Sandia National Laboratories, located in Albu- 
querque, New Mexico, and operated for the US Department of 
Energy (DOE), filmed a series of crash and fire tests performed on 
three casks designed to transport irradiated nuclear fuel assem- 
blies. While the tests were performed to assess the applicability of 
scale and computer modeling techniques to actual accidents, films 
of them were quickly pressed into service by the DOE and nuclear 
utilities as “proof to the public of the safety of the casks. In the 
public debate over the safety of irradiated nuclear fuel transporta- 
tion, the films have served as the mainstay for the nuclear industry. 
een oe eee 
officials before production, they contain numerous 
cepts and images, and omit significant facts. The shorter anes 
eliminated qualifying statements contained in the longer version, 
and created false impressions. This paper discusses factors which 
cast doubt on the veracity of the films and the results of the tests. 


27716 (NWPO-TN-013-91) Organizational management of 
long-term risks: Implications for risk and safety in the trans- 
portation of nuclear wastes. Freudenburg, W.R. (Freudenburg 
and Associates, Middletown, WI (United States)). Nevada Nuclear 
Waste Project Office, Carson City, NV (United States). Sep 1991. 
79p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG08-85NV10461. Order Number DE92017708. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The transportation of high-level nuclear waste is often character- 
ized as relatively straightforward at least in terms of hardware; if 
wastes are to be transported safely, however, it will be necessary 
to deal not just with hardware, but also with humans. Truly safe op- 
erations will require something close to perpetual vigilance, for 
each and every shipment of nuclear materials, over a period that 
will span decades of time and an unknown number of political and 
institutional changes. Nevada has a special relationship to the 
transportation issue. The state has no commercial nuclear power 
plants, but if a repository were to be constructed at Yucca Moun- 
tain, Nevada would receive all or most of the nation’s supply of 
high-level nuclear waste. The main body of the report is a synthesis 
of the existing literature on human and social factors in risk man- 
agement. It deals with a pair of interrelated problems that, while 
familiar to the social science community, appear to have received 
little attention to date with respect to the transportation of nuclear 
wastes: The human and social attenuation of risk estimates, and 
the organizational amplification of risks. Second, given the special 
opportunities for learning that are presented by the recent Alaska 
oil spill, in particular, the Appendix to this report examines the is- 
sue of organizational foresight in the context of the Exxon oil spill. 


27717 (WINCO—11472) Layered packaging: 
method of g radioactive material. Hohmann, G.L. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 


States). 9 Jan 1989. 10p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC07-841D12435. (CONF-890207— 
44: Waste management '89: 15th international waste management 
symposium conference, Tucson, AZ (United States), 26 Feb - 2 
mar 1989). Order Number DE92017453. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The DOE certification for a transportation cask used to ship ra- 
dioactive K 85 from the Idaho Chemical Processing Plant 
(ICPP) to Oak Ridge National Laboratory (ORNL), was allowed to 
expire in 1987. The Westinghouse idaho Nuclear Company 
(WINCO) was charged by DOE with modifying this cask to meet all 
current NRC requirements and preparing an updated Safety Analy- 
sis Report for Packaging, which would be submitted by DOE to the 
NRC for certification. However, an urgent need arose for ORNL to 
receive Krypton 85 which was in storage at the ICPP, which would 
not allow time to obtain certification of the modified shipping cask. 
WINCO elected to use a layered shipping configuration in which 
the gaseous Krypton 85 was placed in the uncertified, modified 
shipping cask to make use of its shielding and thermal insulation 
properties. This cask was then inserted into the Model No. 6400 
(Super Tiger) packaging using a specially constructed plywood box 
and polyurethane foam dunnage. Structural evaluations were com- 
pleted to assure the Super Tiger would provide the necessary 
impact, puncture, and thermal protection during maximum credible 
accidents. Analyses were also completed to determine the 
uncertified Krypton shipping cask would provide the necessary con- 
tainment and shielding for up to 3.7 E+14 Bq of Krypton 85 when 

inside the Super Tiger. The resulting reports, based 
upon this layered packaging concept, were adequate to first obtain 
DOE certification for several restricted shipments of Krypton 85 
and then NRC certification for unrestricted shipments. 


27718 + (WINCO-11579) Effluent monitoring for the 
ICPP Fluorine! and Storage Facility (FAST). Denney, R.D. West- 
inghouse Idaho Nuclear Co., Inc., idaho Falls, ID (United States). 
11 Oct 1989. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. (CONF-8910260—11: Piu- 
tonium/uranium recovery operations conference, Oak Ridge, TN 
(United States), 24-26 Oct 1989). Order Number DE92017488. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho Chemical Processing Plant (ICPP) is a Department of 
Energy (DOE) owned complex located at the idaho National Engi- 
neering Laboratory (INEL) in Southeastern Idaho. The mission of 
the ICPP is to receive, store, and process a variety of government- 
owned spent nuclear fuel that contains highly enriched uranium. 
The principal fuel type is received from the reactors in the Naval 
surface ships and submarines. In 1984, the Fluorinel and Storage 
Facility (FAST) was placed into service at the ICPP to receive and 
store the spent Naval fuels and to dissolve the fuel elements into a 
liquid solution. This solution can then be processed through the 
existing ICPP solvent extraction system to recover the unused ura- 
nium. The facility is shown in Figure 1. The facility uses a single 
pass ventilation system, which means that the ventilation air is 
drawn into the facility, conditioned, routed to the various rooms and 
cells, and then passed through high-efficiency particulate air 
(HEPA) filters before being released from a nearby stack. Three 
different systems monitor the exhaust air to ensure compliance 
with effluent limits. These three systems are: a particulate radionu- 
clide monitor, a gaseous radionuclide monitor and an oxides of 
nitrogen (NO x) monitor. These monitoring systems are described. 


27719 (WINCO-11815) Status of spent fuel dry storage fa- 
cilities at the idaho Chemical Processing Plant. Chikis, K.F.; 
Christensen, A.B.; Shell, D.M. Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). Mar 1992. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. (CONF-920631-43: American Society of Mechanical 
Engineers pressure vessel and piping conference, New Orleans, 
LA (United States), 21-25 Jun 1992). Order Number DE92017268. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The United States Department of Energy owned, Westinghouse 
Nuclear Company (WINCO) operated, Idaho Chemical Processing 
Plant (ICPP), one of many facilities on the Idaho National Engi- 
neering Laboratory (INEL), located approximately fifty miles west of 
Idaho Falls, Idaho, receives, temporarily stores, and reprocesses, 
spent commercial and other nuclear reactor fuels. Temporary dry 
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fuel storage is provided at the ICPP by: dry vault storage at the Ir- 
radiated Fuel Storage Facility (IFSF), and subterranean dry well 
storage at the Dry Well Storage Area (DWSA). The IFSF and 
DWSA were recently evaluated to determine the acceptibility of 
their present condition and qualify them for continued use. The 
following information provides a description of the facilities, opera- 
tional activities, operational histories, evaluations performed, the 
results of these evaluations, and lessons learned for both the IFSF 
and the DWSA. The summary concludes that the IFSF is the pre- 
ferred method for spent fuel storage and that, based on the recent 
evaluations and results, WINCO has decided that these facilities 
are acceptable for continued use. 


27720 (WSRC-TN-21) Nuclear criticality safety: 300 Area. 
Westinghouse Savannah River Co., Aiken, SC (United States). 31 
Jul 1991. 85p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035 ;AC09-76SR00001. 
(DPSTS-300-Rev.1). Order Number DE92018366. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This Standard applies to the receipt, processing, storage, and 
shipment of fissionable material in the 300 Area and in any other 
facility under the control of the Reactor Materials Project Manage- 
ment Team (PMT). The objective is to establish practices and 
process conditions for the storage and handling of fissionable mate- 
rial that prevent the accidental assembly of a critical mass and that 
comply with DOE Orders as well as accepted industry practice. 


0510 Economic, Industrial, and Business Aspects 


Refer also to citation(s) 27700, 27724, 27779, 27810, 27817, 
27821, 27822, 27825, 27827, 27839, 27955, 28421 


27721 (DOE/RW-0365P) Quarterly report on program cost 
and schedule: Second quarter FY 1992. USDOE Office of Civil- 
ian Radioactive Waste Management, Washington, DC (United 
States). [1992]. 25p. Sponsored by USDOE, Washington, DC 
(United States). Source: OST! (Free of Charge). 

This report is intended to provide a summary of the cost and 
schedule performance for the Civilian Radioactive Waste Manage- 
ment Program. Historical and current cost profiles (extracted from 
the DOE Financial Information System) are presented for each of 
the major program elements. Also included in this report are the 
program schedule baseline, the status of near-term program mile- 
stones and the status of the Nuclear Waste Fund revenues and 
disbursements. This report includes data through March 1992. 
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Refer also to citation(s) 27631, 27632, 27633, 27634, 27635, 
27636, 27637, 27638, 27652, 27688, 27706, 27709, 27711, 27713, 
27714, 27716, 27719, 27721, 27926, 27927, 27932, 27933, 27934, 
27936, 27951, 27953, 27961, 27976, 28004, 28224, 28268, 28269, 
28271, 28272, 28273, 28274, 28275, 28276, 28278, 28301, 28312, 
28319, 28404, 28427, 28681, 28794, 28854, 28858, 28894, 28897, 
28899, 28900, 28931, 28942, 29025, 29175, 29182, 29203, 29505, 
29583, 29684, 29685, 29838, 29871, 30342 


27722 (AECL-10593) An overview of the ATW reactor for 
transmutation of 7°’7Np. Lone, M.A.; Milgram, M. Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. May 1992. 21p. Order Number DE92641167. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Los Alamos National Laboratory (LANL) has proposed an 
Accelerator-based system for transmutation of long-lived radioac- 
tive actinides and fission products from high-level nuclear waste 
(ATW). A novel feature of the system is the high transmutation rate 
of actinides such as 2°’Np, along with a low system inventory. A 
neutronic analysis of the proposed scheme is presented. 


27723 (AECS-C/FRSR-§0) The use of some Syrian miner- 
als (tuff and bentonite) for the treatment of radioactive wastes. 
Abou-Jamous, Jamal (Atomic Energy Commission, Damascus 
(Syrian Arab Republic)). Atomic Energy Commission, Damascus 
(Syrian Arab Republic). Dec 1990. 70p. (In Arabic). Order Number 
DE92642436. Source: OSTI; NTIS (US Sales Only); INIS. 
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The uptake of '87Cs and ™Sr°Y onto Syrian bentonite has 
been studied, using batch and column tracer techniques in order to 
investigate its utilization for aqueous radioactive effluent treatment. 
Parameters influencing percentage uptake considered and studied 
in this work are: Nuclide concentration, PH of the aqueous phase, 
heat treatment and particle size. Leaching experiments using natu- 
ral sea and ground waters were carried out on bentonite/cement 
composites. They demonstrated the effectiveness of calcination 
and cement containment. (author). 23 refs., 22 figs., 6 tabs. 


27724 (ANL/CP-—75280) Perceived risk impacts from siting 
hazardous waste facilities. Hemphill, R.C. (Argonne National 
Lab., IL (United States)); Edwards, B.K.; Bassett, G.W. Jr. Argonne 
National Lab., IL (United States). [1992]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9208101—1: International high-level radioactive 
waste management conference, Las Vegas, NV (United States), 
12-16 Aug 1992). Order Number DE92016737. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper describes methods for evaluating perception-based 
economic impacts resulting from siting hazardous waste facilities. 
Socioeconomic impact analysis has devoted increasing attention to 
the potential implications of changed public perceptions of risk due 
to an activity or situation. This contrasts with traditional socioecco- 
nomic impact analysis, which has been limited to measuring direct 
and indirect consequences of activities, e.g., the employment ef- 
fects of placing a military base in a specified location. Approaches 
to estimating economic impacts due to changes in public percep- 
tions are ex ante or ex post. The former predict impacts prior to 
the construction and operation of a facility, while the later is based 
on impacts that become evident only when the facility is up and 
running. The theoretical foundations and practical requirements for 
demonstrating impacts, resulting from the siting of a hazardous fa- 
cility are described. The theoretical rationale supporting the study 
of perceived risk research is presented along with discussion of 
problems that arise in demonstrating the existence and measuring 
the quantit=tive importance of economic impacts due to changes in 
perceived risk. The high-level nuclear waste facility being consid- 
ered in Nevada is presented as an example in which there is 
potential for impacts, but where the link between perceived risk 
and economic conditions has not yet been developed. 


27725 (ANL/RE-92/2) Effect of viscosity on seismic re- 
sponse of waste storage tanks. Tang, Yu; Uras, R.A.; Chang, 
Yao-Wen. Argonne National Lab., IL (United States). Reactor Engi- 
neering Div. Jun 1992. 141p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE92017237. Source: OSTI; NTIS; INIS; GPO Dep. 

The dynamic response of liquid-storage tanks subjected to har- 
monic excitations and earthquake ground motions has been 
studied. A rigid tank of negligible mass, rigidly supported at the 
base having a diameter of 50 ft. and fluid height of 20.4 ft. was 
used in the computer analysis. The liquid is assumed to have a 
density of 1.5 g/ml. Viscosity values, » = 60, 200, 100, and 10,000 
cP, were used in the numerical analyses to study the effects of vis- 
cosity on sloshing wave height, impulsive and convective pressure 
on the tank wall, base shear and base moments. Harmonic excita- 
tions as well as earthquake ground motions were used as input 
motions. The harmonic excitations used in the analyses covers a 
wide range of frequencies, including both the resonant and non- 
resonant frequencies. Two earthquake motions were used. One 
matches the Newmark-Hall median response spectrum and is an- 
chored at 0.24 g for a rock site with a damping of 2% and a time 
duration of 10 s. The other is the 1978 Tabas earthquake which 
had a peak ZPA of 0.81 g and a time duration of 29 s. A small 
tank, about 1/15 the size of the typical waste storage tank, was 
used in the harmonic excitation study to investigate the effect of 
viscosity on the response of liquid-storage tanks and how the vis- 
cosity effect is affected by the size of the storage tank. The results 
of this study show that for the typical waste storage tank subjected 
to earthquake motions, the effect of viscosity on sloshing wave 
height and impulsive and convective pressures is very small and 
can be neglected. For viscosity effect to become noticeable in the 
response of the typical waste storage tank, the waste viscosity 
must be greater than 10,000 cP. This value is far greater than the 
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estimated viscosity value of the high level wastes, which may 
range from 60 to 200 cP for some tanks. 


27726 (CONF-921020-3) Development of cement-based 
grouting technology: A ive. Gilliam, T.M.; Spence, R.D. 
Oak Ridge National Lab., TN (United States). [1992]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Cement industry solutions to waste man- 

ment; Calgary (Canada); 7-9 Oct 1992. Order Number 
DE92016470. Source: OSTI; NTIS; GPO Dep. 

Grout development programs have been conducted at the Oak 
Ridge National Laboratory since the late 1950s. Technical support 
has been provided to the US Department of Energy sites and the 
private sector. Based on this cumulative experience, a perspective 
of the technology's status is presented. 


27727 (CONF-921048-3) Human factors and safety issues 
associated with actinide retrieval from ht water reac- 
tor fuel assemblies. Spelt, P.F. Oak Ridge National Lab., TN 
(United States). [1992]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Hu- 
man Factors Society (HFS) annual meeting; Atlanta, GA (United 
States); 12-16 Oct 1992. Order Number DE92017815. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A major problem in environmental restoration and waste man- 
agement is the disposition of used fuel assemblies from the many 
light water reactors in the United States, which present a radiation 
hazard to those whose job is to dispose of them, with a similar 
threat to the general environment associated with long-term stor- 
age in fuel repositories around the country. Actinides resident in 
the fuel pins as a result of their use in reactor cores constitute a 
significant component of this hazard. Recently, the Department of 
Energy has initiated an Actinide Recycle Program to study the fea- 
sibility of using pyrochemical (molten salt) processes to recover 
actinides from the spent fuel assemblies of commercial reactors. 
This project concerns the application of robotics technology to the 
operation and maintenance functions of a plant whose objective is 
to recover actinides from spent fuel assemblies, and to dispose of 
the resulting hardware and chemical components from this pro- 
cess. Such a procedure involves a number of safety and human 
factors issues. The purpose of the project is to explore the use of 
robotics and artificial intelligence to facilitate accomplishment of the 
program goals while maintaining the safety of the humans doing 
the work and the integrity of the environment. This project will re- 
sult in a graphic simulation on a Silicon Graphics workstation as a 
proof of principle demonstration of the feasibility of using robotics 
along with an intelligent operator interface. A major component of 
the operator-system interface is a hybrid artificial intelligence sys- 
tem developed at Oak Ridge National Laboratory, which combines 
artificial neural networks and an expert system into a hybrid, self- 
improving computer-based system interface. 10 refs. 


27728 (CONF-921082-2) Estimating the water table under 
the Radioactive Waste Site In Area 5 of the 
Nevada Test Site: The Dupuit-Forcheimer approximation. Lind- 
strom, F.T.; Barker, L.E.; Cawifield, D.E.; Daffern, D.D.; Dozier, 
B.L.; Emer, D.F.; Strong, W.R. Reynolds Electrical and Engineering 
Co., Inc., Las Vegas, NV (United States). [1992]. 26p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC08- 
89NV10630. From American Institute of Hydrology; Portland, OR 
(United States); 17-22 Oct 1992. Order Number DE92013506. 
Source: OSTI; NTIS; INIS; GPO Dep. 

To adequately manage the low level nuclear waste (LLW) reposi- 
tory in Area 5 of the Nevada Test Site (NTS), a knowledge of the 
water table under the site is paramount. The estimated thickness 
of the arid intermountain basin alluvium is roughly 900 feet. Very 
little reliable water table data for Area 5 currently exists. The Spe- 
cial Projects Section of the Reynolds Electrical & Engineering Co., 
Inc. Waste Management Department is currently formulating a 
long-range drilling and sampling plan in support of a Resource 
Conservation Recovery Act (RCRA) Part B permit waiver for 
groundwater monitoring and liner systems. An estimate of the wa- 
ter table under the LLW repository, called the Radioactive Waste 
Management Site (RWMS) in Area 5, is needed for the drilling and 
sampling plan. Very old water table elevation estimates at about a 
dozen widely scattered test drill holes, as well as water wells, are 


available from declassified US Geological Survey, Lawrence Liver- 
more National Laboratory, and Los Alamos National Laboratory 
drilling logs. A three-dimensional steady-state water-flow equation 
for estimating the water table elevation under a thick, very dry va- 
dose zone is developed using the Dupuit assumption. A prescribed 
positive vertical downward infiltration/evaporation condition is as- 
sumed at the atmosphere/soil interface. An approximation to the 
square of the elevation head, based upon multivariate cubic inter- 
polation methods, is introduced. The approximate is forced to 
satisfy the governing elliptic (Poisson) partial differential equation 
over the domain of definition. The remaining coefficients are deter- 
mined by interpolating the water table at eight “boundary point.” 
Several realistic scenarios approximating the water table under the 
RWMS in Area 5 of the NTS are discussed. 


27729 (DOE/AL/58309-T1) Implications of oll and gas 
leases at the WIPP on compliance with EPA TRU waste dis- 
posal standards. Silva, M.K.; Channell, J.K. Environmental 
Evaluation Group, Albuquerque, NM (United States); Environmental 
Evaluation Group, Carlsbad, NM (United States). Jun 1992. 58p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-89AL58309. (EEG-50). Order Number 
DE92018856. Source: OSTI; NTIS; INIS; GPO Dep. 

Most analyses of the safety of a nuclear repository identify sce- 
narios of inadvertent human intrusion for natural resource 
exploration as the most likely mechanism to return unwanted ra- 
dioactive residuals to the biosphere. The question arises as to how 
long our institutions would maintain of the repository as 
a deterrent to an unplanned release. The US Environmental Pro- 
tection Agency (EPA) has issued Standards (US EPA, 1985) which 
allow the implementing agency to take credit for active institutional 
control, for up to 100 years after decommissioning. Beyond 100 
years, the EPA Standards allow credit only-for passive institutional 
controls such as markers, public records and archives, government 
ownership and regulations regarding resource use and other meth- 
ods of preserving . This report focuses on the history of 
two oil and gas leases and one natural gas well within 
the WIPP Site Boundary that were overlooked by the DOE for sev- 
eral years. The incident is important because it indicates that 
active institutional control and passive institutional control, such as 
markers and records, do not always deter unwanted drilling activity 
or effectively convey necessary information to decision makers. 
The report addresses the question of whether the EPA and the 
DOE are assuming more credit for the deterrent value of institu- 
tional controls than is warranted. This report does not address the 
issue of whether the “forgotten” gas well, which is completed within 
the WIPP Site Boundary, is a hazard to the long-term safety of the 
repository. Only the implication of the effectiveness of institutional 
controls is being addressed. 


27730 (DOE/EA-0596) Intrusive sampling and testing of 
ferrocyanide tanks, Hanford Site, Richland, Washington: 
Environmental Assessment. USDOE Assistant Secretary for En- 
vironment, Safety, and Health, Washington, DC (United States). 
Feb 1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92017320. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The proposed action involves intrusive sampling and testing of 
24 Hanford Site single-shell waste tanks that contain ferrocyanide- 
nitrate/nitrite mixtures to determine the physical and chemical 
properties of the waste material. The Department of Energy (DOE) 
needs to take this action to help define the required controls to 
prevent or mitigate the potential for an accident during future char- 
acterization and monitoring of these tanks. Given the Unreviewed 
Safety Question associated with the consequences of a potential 
ferrocyanide nitrate/nitrite reaction, two safety assessments and 
this environmental assessment (EA) have been prepared to help 
ensure that the proposed action is conducted in a safe and envi- 
ronmentally sound manner. Standard operating procedures for 
sampling high-level waste tanks have been revised to reflect the 
potential presence of flammable or explosive mixtures in the waste. 
The proposed action would be conducted using nonsparking mate- 
rials, spark resistant tools, and a portable containment enclosure 
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(greenhouse) and plastic ground cover. The proposed activities in- 
volving Hanford Site ferrocyanide-containing tanks would be on 
land dedicated to DOE waste management. 


27731 (DOE-HMIP-RR-92.008(pt.1)) A review of microbio- 
logical studies. Pt. 1: DOE and Nirex funded research. 
Christofi, N. (Napier Polytechnic, Edinburgh (United Kingdom). Pol- 
lution Research Unit). Department of the Environment, London 
(United Kingdom). Her Majesty's Inspectorate of Pollution. Mar 
1991. 28p. Contract PECD-7/9/579. Order Number DE92641179. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Safety assessment research programmes in the UK and other 
countries are considering the possible effect of microorganisms on 
waste and waste isolation materials in deep geological environ- 
ments, including the degradation of organic wastes producing 
chelating/complexing agents capable of solubilising radionuclides 
making them more mobile; corrosion of steel and concrete isolation 
materials; alteration of groundwater chemistry; microbial gas gener- 
ation and movement of radionuclides after sorption onto motile 
microorganisms. Early studies concentrated on reviewing the po- 
tential role of microorganisms in nuclear waste disposal, followed 
by an examination of relevant groundwater and sediment samples 
for microorganisms and microbial activity. A range of laboratory ex- 
periments have been devised to determine the biodegradation of 
organic wastes and the biodeterioration of waste isolation materials 
particularly steel, and have been supplemented with examination of 
relevant natural analogue sites. Such studies have shown that mi- 


croorganisms will be most important in ILW and LLW repositories. 
(Author). 


27732 (DOE-HMIP-RR-92.008(pt.2)) A review of microbio- 
logical studies. Pt. 2: Bibliography. Christofi, N. (Napier 
Polytechnic, Edinburgh (United Kingdom). Pollution Research Unit). 
Department of the Environment, London (United Kingdom). Her 
Majesty's Inspectorate of Pollution. Mar 1991. 78p. Contract 
PECD-7/9/579. Order Number DE92641180. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A list of publications was gathered concerning the effect of 
microorganisms on waste and waste isolation materials in deep ge- 
ological environments. A summary of the findings and the country 
of origin is presented. Some reports merely consider that microor- 
ganisms may have an effect on waste containment when dealing 
with non-biological aspects of nuclear waste containment. A num- 
ber of the references do not mention biological effects but are 
included because they consider aspects which may have a bearing 
on microbial activity and because they were consulted in order to 
obtain a complete appreciation of the problem. (Author). 


27733 (DOE-HMIP-RR-92.008(pt.3)) A review of microbio- 
logical studies. Pt. 3: Comparison of UK and international 
work. Christofi, N. (Napier Polytechnic, Edinburgh (United King- 
dom). Pollution Research Unit). Department of the Environment, 
London (United Kingdom). Her Majesty's Inspectorate of Pollution. 
Mar 1991. 14p. Contract PECD-7/9/579. Order Number 
DE92641181. Source: OSTI; NTIS (US Sales Only); INIS. 

This report reviews the work carried out by countries, other than 
the UK, involved in nuclear waste disposal programmes, since 
1978, concerning the role of microbial activity in nuclear waste iso- 
lation. In terms of research the UK and Switzerland appear to have 
been most active in fundamental site specific research and basic 
modelling. Overall, there is still a need to show unequivocally that 
microorganisms will be active in a real repository and it is recom- 
mended that any future studies work towards this area. 
Intermediate-level wastes (ILW) and low-level wastes (LLW) contain 
a high organic content which can, in addition to chemical and radi- 
olytic attack, be degraded to radionuclide complexing agents 
creating problems of solubility and transport. If microbiological ef- 
fects are significant, steps need to be taken to minimise these. At 
present there appears to be no evidence that microorganisms will 


have a long term effect on the stability of repositories for ILW and 
LLW. (Author). 


27734 (DOE-HMIP-RR-92.024) A statistical model of future 
human actions. Woo, G. (YARD Ltd. London (United Kingdom)). 
Department of the Environment, London (United Kingdom). Her 
Majesty's Inspectorate of Pollution. Feb 1992. 29p. Contract 
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PECD-7/9/465;PM1130/TR.8. (YARD-TR-PML-4.). Order Number 
DE92641182. Source: OSTI; NTIS (US Sales Only); INIS. 

A critical review has been carried out of models of future human 
actions during the long term post-closure period of a radioactive 
waste repository. Various Markov models have been considered as 
alternatives to the standard Poisson model, and the problems of 
parameterisation have been addressed. Where the simplistic Pois- 
son model unduly exaggerates the intrusion risk, some form of 
Markov model may have to be introduced. This situation may well 
arise for shallow repositories, but it is less likely for deep reposito- 
ries. Recommendations are made for a practical implementation of 
a computer based model and its associated database. (Author). 


(DOE/LLW-101) User’s guide for remote access of 
the Performance Assessment Center. Peterson, C.R.; Kostelnik, 
K.M. EG and G Idaho, Inc., Idaho Falls, ID (United States). Na- 
tional Low-Level Waste Management Program. Mar 1991. 7Op. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761ID01570. Order Number DE92017836. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Performance Assessment Center (PAC) was established by 
the Department of Energy's National Low-Level Waste Manage- 
ment Program to provide technical assistance to support the 
development of low-level radioactive waste disposal facilities. This 
user's manual provides guidance to remote users of the PAC. In- 
formation is presented on how remote users may most effectively 
access and use the systems available at the Performance Assess- 
ment Center in Idaho Falls, Idaho. Access requirements and 
operating procedures are presented to assist the first-time PAC 
user. This manual also provides brief descriptions of each code 
available on the system. 


27736 (DOE/LLW-135) Performance assessment handbook 
for low-level radioactive waste disposal facilities. Seitz, R.R.; 
Garcia, R.S.; Kostelinik, K.M.; Starmer, R.J. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). National Low-Level Waste Manage- 
ment Program. Feb 1992. 49p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE92017835. Source: OSTI; NTIS; INIS; GPO Dep. 

Performance assessments of proposed low-level radioactive 
waste disposal facilities must be conducted to support licensing. 
This handbook provides a reference document that can be used as 
a resource by management and staff responsible for performance 
assessments. Brief discussions describe the performance assess- 
ment process and emphasize selected critical aspects of the 
process. References are also provided for additional information on 
many aspects of the performance assessment process. The user’s 
manual for the National Low-Level Waste Management Program's 
Performance Assessment Center (PAC) on the Idaho National En- 
gineering Laboratory Cray computer is included as Appendix A. 
The PAC provides users an opportunity to experiment with a num- 
ber of performance assessment computer codes on a Cray 
computer. Appendix B describes input data required for 22 perfor- 
mance assessment codes. 


27737 (DOE/LLW-137) Input data required for specific per- 
formance assessment codes: National Low-Level Waste 
Management Program. Seitz, R.R.; Garcia, R.S.; Starmer, R.J.; 
Dicke, C.A.; Leonard, P.R.; Maheras, S.J.; Rood, A.S.; Smith, 
R.W. EG and G Idaho, Inc., Idaho Falls, ID (United States). Low- 
Level Waste Management Program. Feb 1992. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE92017837. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Department of Energy's National Low-Level Waste Manage- 
ment Program at the Idaho National Engineering Laboratory 
generated this report on input data requirements for computer 
codes to assist States and compacts in their performance assess- 
ments. This report gives generators, developers, operators, and 
users some guidelines on what input data is required to satisfy 22 
common performance assessment codes. Each of the codes is 
summarized and a matrix table is provided to allow comparison of 
the various input required by the codes. This report does not deter- 
mine or recommend which codes are preferable. 





27738 (DOE/LLW-145) Potential GTCC LLW sealed radia- 
tion source recycle initiatives: National Low-Level Waste 
Management Program. Fischer, D. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Apr 1992. 16p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92017750. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report suggests 11 actions that have the potential to facili- 
tate the recycling (reuse or radionuclide) of surplus commercial 
sealed radiation sources that would otherwise be disposed of as 
greater-than-Class C low-level radioactive waste. The suggestions 
serve as a basis for further investigation and discussion between 
the Department of Energy, Nuclear Regulatory Commission, Agree- 
ment States, and the commercial sector. Information is also given 
that describes sealed sources, how they are used, and problems 
associated with recycling, including legal concerns. To illustrate the 
nationwide recycling potential, Appendix A gives the estimated 
quantity and application information for sealed sources that would 
qualify for disposal in commercial facilities if not recycle. The report 
recommends that the Department of Energy initiate the organiza- 
tion of a forum to explore the suggested actions and other 
recycling possibilities. 


27739 (DOE/OR/00033-T484) Effects of actinide 

on waste at Yucca Mountain. Hirschfelder, J. (California 
Univ., Berkeley, CA (United States)). Oak Ridge Inst. for Science 
and Education, TN (United States); California Univ., Berkeley, CA 
(United States). [1992]. 113p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-760R00033. Order Num- 
ber DE92016228. Source: OSTI; NTIS; INIS; GPO Dep. 

Release rates of 15 radionuclides from waste packages ex- 
pected to result from partitioning and transmutation of Light-Water 
Reactor (LWR) and Actinide-Burning Liquid-Metal Reactor (ALMR) 
spent fuel are calculated and compared to release rates from stan- 
dard LWR spent fuel packages. The release rates are input to a 
model for radionuclide transport from the proposed geologic reposi- 
tory at Yucca Mountain to the water table. Discharge rates at the 
water table are calculated and used in a model for transport to the 
accessible environment, defined to be five kilometers from the 
repository edge. Concentrations and dose rates at the accessible 
environment from spent fuel and wastes from reprocessing, with 
partitioning and transmutation, are calculated. Partitioning and 
transmutation of LWR and ALMR spent fuel reduces the invento- 
ries of uranium, neptunium, plutonium, americium and curium in 
the high-level waste by factors of 40 to 500. However, because re- 
lease rates of all of the actinides except curium are limited by 
solubility and are independent of package inventory, they are not 
reduced correspondingly. Only for curium is the repository release 
rate much lower for reprocessing wastes. 


27740 (DOE/OR/21400-T471) Development and application 
of a conceptual aproach for defining high level waste. Croff, 
A.G. (Oak Ridge National Lab., TN (United States)); Forsberg, 
C.W.; Cohen, J.J.; Smith, C.F.; Miller, D.E. Oak Ridge National 
Lab., TN (United States). Jan 1985. 92p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
(SAIC—85/1569). Order Number DE92017536. Source: OSTI; 
NTIS; GPO Dep. 

The Nuclear Waste Policy Act (NWPA) of 1982 characterizes 
high-level radioactive waste (HLW) as having two key attributes: 
HLW is waste that is highly radioactive” and” "requires permanent 
isolation.” In this report, these two key attributes are analyzed to 
provide a conceptual technical definition for HLW that is consistent 
with the NWPA as well as other existing and proposed regulations. 
Also considered in deriving a suitable definition were engineering, 
health, and safety factors. The conceptual approach is applied to 
the complete im of radioactive wastes and disposal tech- 
niques to provide an overall waste classification framework. 


(DOE/OSTI-3406-Suppi.3) Yucca Mountain Site 
characterization project bibliography, January-June 1991: 
Supplement 3. USDOE Office of Scientific and Technical Informa- 
tion, Oak Ridge, TN (United States). Jun 1992. 283p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE92004874. Source: OSTI; NTIS; INIS; GPO Dep. 
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Following a reorganization of the Office of Civilian Radioactive 
Waste Management in 1990, the Yucca Mountain Project was re- 
named Yucca Mountain Site Characterization Project. The title of 
this bibliography was also changed to Yucca Mountain Site Charac- 
terization Project Bibliography. Prior to August 5, 1988, this project 
was called the Nevada Nuclear Waste Storage Investigations. This 
bibliography contains information on this ongoing project that was 
added to the Department of Energy's oauen and Technology 
Database from January 1, 1990, through December 31, 1991. 


27742 (DOE/RW-0223-Rev.1) change control pro- 
cedure: Revision 1. USDOE Office of Civilian Radioactive Waste 
Management, Washington, DC (United States). Feb 1989. 43p. 
Source: OSTI, PO Box 62, Oak Ridge, TN 37831. 

The Program Change Control Procedure is part of the Office of 
Civilian Radioactive Waste Management (OCRWM) Program Man- 
agement System (PMS), as described in the PMS Manual. The 
Program Change Control Board (PCCB) may develop additional 
procedures, as necessary, to supplement this procedure. The PMS 
Manual identifies “managing for quality’ as a major goal in the 
management of OCRWM activities to achieve and maintain a high 
level of quality in all program activities. The procedures established 
in this document are intended to ensure that the program-level 
controlled documents are maintained and updated consistent with 
that goal. eee ee ae 
ferred to as controlled documents. Controlled documents ensure 
that all program participants are working according to the same 
ground rules. Change control management ensures that all 
changes made to any controlled document issued by the program 
are assessed and approved by a process that adequately consid- 
ers overall program impacts. 


(DOE/RW-0223-Rev.4) wea oa Change Control 
Procedure: Revision 4 (im line procedure 30.3.2). 
USDOE Office of Civilian Radioactive Waste Ma , Wash- 
ington, DC (United States). Mar 1992. 46p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI; INIS. 

This Program Change Control Procedure (PCCP) is part of the 
Office of Civilian Radioactive Waste Management's (OCRWM) Pro- 
gram Management System (PMS), which is described in the PMS 
Manual (Reference 2.1). It assigns responsibilities and establishes 
procedures for the initial issuance of Program-level controlled doc- 
uments, their revision or replacement and their identification, 
distribution, and control. 

27744 (DOE/RW-0264-REV.2) Waste Management ayer 
Requirements Document (WMSR): Volume 1, Revision 
USDOE Office of Civilian Radioactive Waste Ma Wash. 
ington, DC (United States). Feb 1992. 19p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI; INIS. 

This report is an appendix of the “Waste Management Descrip- 
tion Project, Revision 2°. This appendix is about the interim 
approach for the technical baseline of the waste management sys- 
tem. It describes the documentation and regulations of the waste 
management system requirements and description. 


27745 (DOE/RW-0268P-Rev.2) Waste t System 
Requirements Document: Volume 4, MGDs, Revision 2. 
USDOE Office of Civilian Radioactive Waste Ma , Wash- 
ington, DC (United States). Feb 1992. 19p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI; INIS. 

This DCP establishes an interim plan for the Office of Civilian 
Radioactive Waste Management (OCRW\) technical baseline until 
the results of the OCRWM Document Hierarchy Task Force can be 
implemented. This plan is needed to maintain continuity in the Pro- 
gram for ongoing work in the areas of Waste Acceptance, 
Transportation, Monitored Retrievable Storage (MRS) and Yucca 
Mountain Site Characterization. 
27746 (DOE/RW-0270P) Waste t System De- 
scription Document (WMSD): Revision 1. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
States). Feb 1992. 19p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI; INIS. 

This report is an appendix of the “Waste Management Descrip- 
tion Project, Revision 1". This appendix is about the interim 
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approach for the technical baseline of the waste management sys- 
tem. It describes the documentation and regulations of the waste 
management system requirements and description. (MB) 


27747 (DOE/RW-0334P) Physical system requirements: 
Overall system. USDOE Office of Civilian Radioactive Waste Man- 
agement, Washington, DC (United States). Jan 1992. 55p. 
Sponsored by USDOE, Washington, DC (United States). Source: 
OSTI; INIS. 

The Nuclear Waste Policy Act (NWPA) of 1982 assigned to the 
Department of Energy (DOE) the responsibility for managing the 
disposal of spent nuclear fuel and high-level radioactive waste and 
established the Office of Civilian Radioactive Waste Management 
(OCRWM) for that purpose. The Secretary of Energy, in his 
November 1989 report to Congress (DOE/RW-0247), announced 
three new initiatives for conduct of the Civilian Radioactive Waste 
Management (CRWM) program. One of these initiatives was to 
establish improved management structure and procedures. In re- 
sponse, OCRWM performed a management study and the Direct 
subsequently issued the Management Systems Improvement 
Strategy (MSIS) on August 10, 1990, calling for a rigorous imple- 
mentation of systems engineering principles with a special 
emphasis on functional analysis. This approach establishes a 
framework for integrating the program management efforts with the 
technical requirements analysis into a single, unified, and consis- 
tent program. The functional analysis approach recognizes that just 
the facilities and equipment comprising the physical waste man- 
agement system must perform certain functions, so must certain 
programmatic and management functions be performed within the 
program in order to successfully bring the physical system into be- 
ing. 


27748 (DOE/RW-0352) Physical System Requirements: 
Transport Waste. USDOE Office of Civilian Radioactive Waste 
Management, Washington, DC (United States). Apr 1992. 203p. 
Sponsored by USDOE, Washington, DC (United States). Source: 
OSTI; INIS. 

The Nuclear Waste Policy Act (NWPA) of 1982 assigned to the 
Department of Energy (DOE) the responsibility for managing the 
disposal of spent nuclear fuel and high-level radioactive waste and 
established the Office of Civilian Radioactive Waste Management 
(OCRWM) for that purpose. The Secretary of Energy, in his 
November 1989 report to Congress (DOE/RW-0247), announced 
three new initiatives for the conduct of the Civilian Radioactive 
Waste Management (CRWM) program. One of these initiatives was 
to establish improved management structure and procedures. In re- 
sponse, OCRWM performed a management study and the Director 
subsequently issued the Management Systems Improvement 
Strategy (MSIS) on August 10, 1990, calling for a rigorous imple- 
mentation of systems engineering principles with a special 
emphasis on functional analysis. The functional analysis approach 
establishes a framework for integrating the program management 
efforts with the technical requirements analysis into a single, uni- 
fied, and consistent program. This approach recognizes that just as 
the facilities and equipment comprising the physical waste man- 
agement system must perform certain functions, so must certain 
programmatic and management functions be performed within the 
program in order to successfully bring the physical system into be- 
ing. The objective of this document is to establish the essential 
functions, requirements, interfaces, and system architecture for the 
Transport Waste mission. Based upon the Nuclear Waste Policy 
Act, the mission of the Waste Transportation System is to transport 
SNF and/or HLW from the purchaser’s/producer's facilities to, and 
between, NWMS facilities in a manner that protects the health and 
safety of the public and of workers and the quality of the environ- 
ment makes effective use of financial and other resources, and to 
the fullest extent possible uses the private sector. 


27749 (DOE/S—0094P) Waste Minimization Crosscut Plan. 
USDOE Office of the Secretary, Washington, DC (United States). 
13 May 1992. 28p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92016344. Source: OSTI; NTIS; 
GPO Dep. 

On November 27, 1991, the Secretary of Energy directed that a 
Department of Energy (DOE) crosscut plan for waste minimization 
(WMin) be prepared and submitted by March 1, 1992. This Waste 
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Minimization Crosscut Plan responds to the Secretary's direction 
and supports the National Energy Strategy (NES) goals of achiev- 
ing greater energy security, increasing energy and economic 
efficiency, and enhancing environmental quality. It provides a DOE- 
wide planning framework for effective coordination of all DOE 
WMin activities. This Plan was jointly prepared by the following 
Program Secretarial Officer (PSO) organizations: Civilian Radioac- 
tive Waste Management (RW); Conservation and Renewable 
Energy (CE); Defense Programs (DP); Environmental Restoration 
and Waste Management (EM), lead; Energy Research (ER); Fossil 
Energy (FE); Nuclear Energy (NE); and New Production Reactors 
(NP). Assistance and guidance was provided by the offices of Pol- 
icy, Planning, and Analysis (PE) and Environment, Safety and 
Health (EH). Comprehensive application of waste minimization 
within the Department and in both the public and private sectors 
will provide significant benefits and support National Energy Strat- 
egy goals. These benefits include conservation of a substantial 
proportion of the energy now used by industry and Government, 
improved environmental quality, reduced health risks, improved 
production efficiencies, and longer useful life of disposal capacity. 
Taken together, these benefits will mean improved US global com- 
petitiveness, expanded job opportunities, and a better quality of life 
for all citizens. 


27750 (DOE/WIPP-91 -005-Vol.4-Rev.1.0) Resource Conser- 
vation and Recovery Act Part B permit application: Volume 4, 
Revision 1.0. Westinghouse Electric Corp., Carlsbad, NM (United 
States). Waste Isolation Div. [1991]. 486p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-86AL31950. 
Order Number DE92016819. Source: OSTI; NTIS; INIS; GPO Dep. 

Includes 36 sheets of microfiche supplements. 

The US Department of Energy is currently constructing the Waste 
Isolation Pilot near Carlsbad, New Mexico. The full-scale pilot plant 
will demonstrate the feasibility of the safe disposal of defense- 
related nuclear waste in a bedded salt formation at a depth of 
2160 feet below the surface. WIPP will provide for the permanent 
storage of 25,000 cu ft of remote-handied (RH) transuranic waste 
and 6,000,000 cu ft of contact-handied (CH) transuranic waste. 
This paper covers the major mechanicaV/structural design consider- 
ations for the waste hoist and its hoist tower structure. The design 
of the hoist system and safety features incorporates state-of-the-art 
technology developed in the hoist and mining industry to ensure 
safe operation for transporting nuclear waste underground. Also in- 
cluded are design specifications for VOC-10 monitoring system. 


27751 (DOE/WIPP-91-005-Vol.5-Rev.10) Resource Conser- 
vation and Recovery Act: Part B Permit application: Volume 5, 
Revision 1. Westinghouse Electric Corp., Carlsbad, NM (United 
States). Waste Isolation Div. [1991]. 539p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-86AL31950. 
Order Number DE92014821. Source: OSTI; NTIS; INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3029. Inquiries may be directed to : Office of Scientific and 
Technical Information, P.O. Box 62, Oak Ridge, TN 37831. 

This report, part of the permit application for the WIPP facility, 
presents engineering drawings and engineering change orders for 
the facility. (CBS) 


27752 (DPST-81-283) Structural safety of pitted waste 
tanks. Yau, W.W.F. Du Pont de Nemours (E.|.) and Co., Aiken, SC 
(United States). Savannah River Lab. 19 Feb 1981. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE92016472. Source: OSTI; NTIS; 
GPO Dep. 

Discovery of the corrosion pits in October 1980 in the steel 
plates of the waste tanks under construction led to the formation of 
a task force to investigate the problem. The task force consists of 
personnel from SRP, SRL and Du Pont Engineering Department. 
Consultants from Arthur D. Little, Inc., as commissioned by the De- 
partment of Energy, have also participated in the investigation. The 
work of the task force has been aimed at understanding of the 
corrosion mechanism, or causes and consequences of corrosion, 
and assessing-the structural integrity of the pitted tanks. Recent 
meetings on the stress considerations related to the pitting problem 
helped to clarify the factors that control the safety factor of the 
waste tank design. This memorandum estimates quantitatively the 





importance of each contributing factor, and gives an overall as- 
sessment of structural safety for the waste tanks with the pitting 
problem. 


27753 (DPST—83-932) Demonstration of in-tank sludge 
processing: Part 2, Effect of processing on radionuclides. Eib- 
ling, R.E.; Hamm, B.A. Du Pont de Nemours (E.!.) and Co., Aiken, 
SC (United States). Savannah River Lab. 19 Oct 1983. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035 ;ACO0S-76SR00001. Order Number 
DE92016496. Source: OSTI; NTIS; GPO Dep. 

The scope and cost of the Defense Waste Processing Facility 
have been significantly reduced by adding in-tank sludge process- 
ing to the process flowsheet. A demonstration of in-tank processing 
was recently completed and the achievement of the major goals 
described in a previous memo. This memo describes the effect of 
in-tank sludge processing on the radionuclides in the waste. This 
memo will also identify those areas that will require further work 
both before and during the next scheduled in-tank sludge process- 
ing batch. 


27754 (DPST-87-462) IDMS melter emergency power 
needs. Nash, C.A. Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(United States). Savannah River Lab. [1987]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001 ;AC09-89SR18035. Order Number DE92017931. 
Source: OSTI; NTIS; GPO Dep. 

The lidheaters of the IDMS melter are presently not on the emer- 
gency power system to the melter. This is acceptable if the melter 
can idle without having heat supplied by the lidheaters. The follow- 
ing calculations show that the melter electrodes can supply 
sufficient idle power at reasonable current densities. 


27755 (DPW-5591) Disposal of waste solutions from slag 
and crucible recovery. Jenkins, W.A. Du Pont de Nemours (E.!.) 
and Co., Wilmington, DE (United States). Explosives Dept. 10 Jun 
1952. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-124). Order Number 
DE92017331. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses the composition of the four liquid 
waste streams originating in the waste recovery area and makes 
recommendations for their disposal. The memorandum is dated 
June 10, 1952. 


27756 (DPW-5970) Plutonium waste recovery reduction 
bomb pickling. Girdler, R.M. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 5 Aug 1952. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-117). Order Number 
DE92017324. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

It is probable that in the reduction step, recoverable amounts of 
Pu will adhere to the single-use reduction bombs, due to spattering 
from the crucible. The present recovery plan involves pickling the 
bombs in acid: probably a mixture of HNO3 and HF. This is not an 
attractive operation because: (1) a satisfactory pickling procedure 
has not been demonstrated, (2) much more iron than plutonium will 
be dissolved, (3) the operation will probably be messy and involve 
fairly large volumes of acid in a batch countercurrent arrangement. 
On August 1, Girdler, Urban, and Wyeth of the Engineering De- 
partment discussed mechanical means of removing all recoverable 
plutonium from the bombs. Methods proposed were (1) scouring 
with a rotary wire brush (2) expansion reamer, (3) portable auto- 
motive cylinder borer. The latter seemed to offer the greatest 
promise, and Wyeth agreed to survey the suitability of equipment 
of this type. 


27757 (EGG-2656) Public acceptability of the use of 
gamma rays from nuclear fuel as a hazardous waste 
treatment process. Mincher, B.J.; Wells, R.P.; Reilly, H.J. EG and 
G Idaho, Inc., Idaho Falls, ID (United States). Jan 1992. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. Order Number DE92016826. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Three methods were used to estimate public reaction to the use 
of gamma irradiation of hazardous wastes as a hazardous waste 
treatment process. The gamma source of interest is spent nuclear 
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fuel. The first method is Benefit-Risk Decision Making, where the 
benefits of the proposed technology are compared to its risks. The 
second analysis compares the proposed technology to the other, 
currently used nuclear technologies and estimates public reaction 
based on that comparison. The third analysis is called Analysis of 
Public Consent, and is based on the professional methods of the 
Institute for Participatory Management and Planning. The conclu- 
sion of all three methods is that the proposed technology should 
not result in negative public reaction sufficient to prevent imple- 
mentation. 


27758 (EGG-ESQ-10185) Nonradiological Liquid Effiuent 
Monitoring Program FY 1991, annual report. Peterson-Wright, 
L.J.; Meachum, T.R.; Einerson, J.J. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Jun 1992. 382p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE92018054. Source: OSTI; NTIS; GPO Dep. 

A monitoring program for nonradioactive parameters and pollu- 
tants in liquid effluents was initiated in October 1985 for facilities 
operated by EG&G Idaho, inc., for the US Department of Energy at 
the Idaho National engineering Laboratory. Program design and 
implementation are discussed in this report. Design and method- 
ologies for sampling, analysis, and data management are also 
discussed. Monitoring results for 12 liquid effluent streams from 
fiscal year 1987 through fiscal year 1991 are presented with em- 
phasis on fiscal year 1991 (October 1990 through September 
1991) activities. 


27759 (EGG-M-91394) Cryofracture as a tool for prepro- 
cessing retrieved buried and stored transuranic waste. Loomis, 
G.G. (EG and G Idaho, Inc., idaho Falls, ID (United States)); Win- 
berg, M.R.; Ancho, M.L.; Osborne, D. EG and G Idaho, Inc., idaho 
Falls, ID (United States). [1992]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
(CONF-920307-84: Waste management '92, Tucson, AZ (United 
States), 1-5 Mar 1992). Order Number DE92017842. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes important features of an experimental 
demonstration of applying the Cryofracture process to size-reduce 
retrieved buried and stored transuranic-contaminated wastes. By 
size reducing retrieved buried and stored waste, treatment tech- 
nologies such as thermal treatment can be expedited. Additionally, 
size reduction of the waste can decrease the amount of storage 
space required by reducing the volume requirements of storage 
containers. A demonstration program was performed at the Cry- 
ofracture facility by Nuclear Remedial Technologies for the Idaho 
National Engineering Laboratory. Cryofracture is a size-reducing 
process whereby objects are frozen to liquid nitrogen temperatures 
and crushed in a large hydraulic press. Material s at cryogenic 
temperatures have low ductility and are easily size-reduced by 
fracturing. Six 55-gallon drums and six 2 x 2 x 8 ft boxes contain- 
ing simulated waste with tracers were subjected to the Cryofracture 
process. Data was obtained on (a) cool-down time, (b) yield 
strength of the containers, (c) size distribution of the waste before 
and after the Cryofracture process, (d) volume reduction of the 
waste, and (e) sampling of air and surface dusts for spread of trac- 
ers to evaluate potential contamination spread. The Cryofracture 
process was compared to conventional shredders and detailed cost 
estimates were established for construction of a Cryofracture facil- 
ity at the Idaho National Engineering Laboratory. 


27760 (EGG-M-91419) Sulfur polymer cement, a new sta- 
bilization agent for mixed and low- level radioactive waste. 
Darnell, G.R. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). [1991]. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. (CONF-910840— 
11: 2. BMFT materials research symposium, Dresden (Germany), 
26-29 Aug 1991). Order Number DE92017889. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Solidification and stabilization agents for radioactive, hazardous, 
and mixed wastes are failing to pass governmental tests at alarm- 
ing rates. The Department of Energy’s National Low-Level Waste 
Management Program funded testing of Sulfur Polymer Cement 
(SPC) by Brookhaven National Laboratory during the 1980s. Those 
tests and tests by the US Bureau of Mines (the original developer 
of SPC), universities, states, and the concrete industry have shown 
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SPC to be superior to hydraulic cements in most cases. Superior 
in what wastes can be successfully combined and in the quantity 
of waste that can be combined and still pass the tests established 
by the US Environmental Protection Agency and the US Nuclear 
Regulatory Commission. 


27761 (EGG-M-91423) BWID System Design Study. 
O'Brien, M.C.; Rudin, M.J.; Morrison, J.L.; Richardson, J.G. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). [1991]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. (CONF-920307-85: Waste manage- 
ment ‘92, Tucson, AZ (United States), 1-5 Mar 1992). Order 
Number DE92017899. Source: OSTI; NTIS; INIS; GPO Dep. 

The mission of the Buried Waste Integrated Demonstration 
(BWID) System Design Study is to identify and evaluate technology 

process options for the cradie-to-grave remediation of Transuranic 
: RU)-Contaminated Waste Pits and Trenches buried at the Idaho 
National Engineering Laboratory (INEL). Emphasis is placed upon 
evaluating system configuration options and associated functional 
and operational requirements for retrieving and treating the buried 
wastes. A Performance-Based Technology Selection Filter was de- 
veloped to evaluate the identified remediation systems and their 
enabling technologies based upon system requirements and quan- 
tification of technical Comprehensive Environmental Response, 
Compensation, and Liability (CERCLA) balancing criteria. Remedi- 
ation systems will also be evaluated with respect to regulatory and 
institutional acceptance and cost-effectiveness. 


27762 (EGG-M-92051) ISOCELL™ proof-of-concept for re- 
trieval of wastes and contaminated soll. Chatwin, T.D. (EG and 
G Idaho, Inc., idaho Falls, ID (United States)); Krieg, R.K. EG and 
G Idaho, Inc., Idaho Falls, ID (United States). [1992]. 25p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. (CONF-920459-3: Federal environmental 


restoration conference and exhibition, Washington, DC (United 
States), 15-17 Apr 1992). Order Number DE92017843. Source: 
OSTI; NTIS; INIS; GPO Dep. 

ISOCELL™ cryogenic technology is designed to immobilize 


buried hazardous, radioactive, and mixed waste and contaminated 
soil by creating a block of frozen waste and soil that can be safely 
retrieved, stored, transported, and treated with a minimum of dust 
or aerosol production. A “proof-of-concept” test of the ISOCELL 
process was conducted in clean soil by RKK, Ltd., for the Idaho 
National Engineering Laboratory (INEL). Results indicate ISOCELL 
technology successfully froze moist soil into a solid block capable 
of being lifted and retrieved. Test conditions were compared to 
characteristics of possibie buried waste sites in the INEL. 


27763 (EGG-M-92097) Report of results of the vapor vac- 
uum extraction test at the Radioactive Waste Management 
Complex (RWMC) on the idaho National Engineering Labora- 
tory (INEL) in the state of Idaho. Chatwin, T.D.; Miyasaki, D.H.; 
Sisson, J.B.; Sondrup, A.J. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761ID01570. (CONF- 
9202121—1: 18. environmental symposium and _ exhibition, 
Alexandria, VA (United States), 24-27 Feb 1992). Order Number 
DE92017920. Source: OSTI; NTIS; INIS; GPO Dep. 

A test-scale vapor vacuum extraction (VVE) system was installed 
and operated at the Radioactive Waste Management Complex 
(RWMC) on the Idaho National Engineering Laboratory (INEL), 
which is west of Idaho Falls, Idaho and is managed by the US 
Department of Energy Idaho Field Office. The system was con- 
structed for the purpose of demonstrating the feasibility of VVE or 
vapor venting technology to abate a volatile organic compound 
(VOC) plume located in the vadose zone below the subsurface dis- 
posal area at the complex. To date, the system has been operated 
for two periods, a two-week test and a four-month test. The 
purpose of the two-week test was to determine what would be ex- 
tracted from the borehole and to verify the design of the system to 
handle what would be extracted. 


27764 (EGG-M-92111) Microwave separation of organic 
chemicals from mixed hazardous waste. Anderson, A.A.; Al- 
bano, R.K. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC07-761D01570. (CONF-920851-60: 
Spectrum ‘92: nuclear and hazardous waste management interna- 
tional topical meeting, Boise, ID (United States), 23-27 Aug 1992). 
Order Number DE92017848. Source: OSTI; NTIS; INIS; GPO Dep. 

The feasibility of utilizing the differential heating characteristics of 
microwave energy (MW) to aid in the chemical extraction and sep- 
aration process of hazardous organic compounds from mixed 
hazardous waste, was studied at the INEL. The long-term objective 
of this work was to identify a practical method of separating or en- 
hancing the separation process of organic hazardous waste 
components from mixed waste using microwave (MW) frequency 
radiation. Methods using MW energy for calcination, solidification, 
and drying of radioactive waste from nuclear facilities is becoming 
more attractive. In order to study the effectiveness of MW heating, 
samples of several organic chemicals simulating those which may 
be found at the Radioactive Waste Management Complex at the 
INEL were exposed to MW energy. Vapor collection and analysis 
was performed as a function of time, signal frequency, and MW 
power throughout the process. Signal frequencies ranging from 900 
MHz t 8000 MHz were used. Although the signal frequency band- 
width of the selectivity was quite broad, for the material tested an 
indication of the frequency dependence in the selectivity of MW 
heating was given. Greater efficiency in terms of energy used and 
time required was observed. The relatively large electromagnetic 
field intensities generated at the resonant frequencies which were 
supported by the cavity sample holder demonstrated the use of 
cavity resonance to aid in the process of differentia! heating. 


27765 (EGG-M-92186) Sultur polymer cement, a solidifice- 
tion and stabilization agent for hazardous and radioactive 
wastes. Darnell, G.R. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). [1992]. 21p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761D01570. (CONF- 
9204175-1: 3. international biannual symposium on sulfur, 
Washington, DC (United States), 1-4 Apr 1992). Order Number 
DE92017888. Source: OSTI; NTIS; INIS; GPO Dep. 

Hydraulic cements have been the primary radioactive waste sta- 
bilization agents in the United States for 50 years. Twelve years 
ago, Brookhaven National Laboratory was funded by the Depart- 
ment of Energy's Defense Low-Level Waste Management Program 
to test and develop sulfur polymer cement (SPC). It has stabilized 
routine wastes as well as some troublesome wastes with high 
waste-to-agent ratios. The Department of Energy’s Hazardous 
Waste Remedial Action Program joined the effort by providing 
funding for testing and developing sulfur polymer cement as a 
hazardous-waste stabilization agent. Sulfur polymer cement has 
passed all the laboratory scale tests required by the US Environ- 
mental Protection Agency and US Nuclear Regulatory Commission. 
Two decades of tests by the US Bureau of Mines and private con- 
crete contractors indicate this agent is likely to exceed other 
agents in longevity. This bulletin provides technical data from perti- 
nent tests conducted by these various entities. 


27766 (EGG-M-92226) Thermal processing systems for 
TRU mixed waste. Eddy, T.L.; Raivo, B.D.; Anderson, G.L. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). [1992]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. (CONF-920851-61: Spectrum ‘92: nu- 
clear and hazardous waste management international topical 
meeting, Boise, ID (United States), 23-27 Aug 1992). Order Num- 
ber DE92018016. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents preliminary ex situ thermal processing 
system concepts and related processing considerations for remedi- 
ation of transuranic (TRU)-contaminated wastes (TRUW) buried at 
the Radioactive Waste Management Complex (RWMC) of the 
Idaho National Engineering Laboratory (INEL). Anticipated waste 
stream components and problems are considered. Thermal 
processing conditions required to obtain a high-integrity, low- 
leachability glass/ceramic final waste form are considered. Five 
practical thermal process system designs are compared. Thermal 
processing of mixed waste and soils with essentially no presorting 
and using incineration followed by high temperature melting is rec- 
ommended. Applied research and development necessary for 
demonstration is also recommended. 





27767 (EGG-M-92304) Results of field testing of radioac- 
tive waste forms using lysimeters. McConnell, J.W., Jr. (idaho 
National Engineering Lab., Idaho Falls, ID (United States)); 
Rogers, R.D.; Jastrow, J.D.; Wickliff, D.S. Idaho National Engineer- 
ing Lab., idaho Falls, ID (United States). [1992]. 8p. Sponsored by 
Nuclear ‘Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-761D01570. (CONF-920851-58: 

‘92: nuclear and hazardous waste man international topi- 
cal meeting, Boise, ID (United States), 23-27 Aug 1992). Order 
Number DE92018033. Source: OSTI; NTIS; INIS; GPO Dep. 

The Field Lysimeter Investigation: Low-Level Waste Data Base 
Development Program is obtaining informaiton on the performance 
of radioactive waste in a disposal environment. Waste forms 
fabricated using ion-exchange resins from EPICOR-II prefilters em- 
ployed in the cleanup of the Three Mile Island (TMI) Nuclear 
Power Station are being tested to develop a low-level waste data 
base and to obtain information on survivability of waste forms in a 
disposal environment. In this paper, radionuclide releases from 
waste forms in the first six years of sampling are presented and 
discussed. Application of lysimeter data to use in performance as- 
sessment models is presented. Initial results from use of data in a 
performance assessment model are discussed. 


27768 (EGG-M-92339) Department of /US Air Force 
Memorandum of Agreement Program. Copeland, A.E. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). [1992]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. (CONF-920851-65: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92018035. 
Source: OSTI; NTIS; GPO Dep. 

This document discusses the Department of Energy/United 
States Air Force Memorandum of Agreement (DOE/USAF MOA) 
Program which was formed as a result of the DOE and the US Air 
Force combining forces to reduce waste generation in areas 
common to both agencies. This program will develop pollution pre- 
vention technologies such as material substitution and advanced 
manufacturing techniques to reduce or eliminate the generation of 
hazardous waste (see Figures 1). Joint Agency development of so- 
lutions to shared problems, including substitution of chlorinated 
solvents and metal coating/manufacturing process development, 
leverages DOE funds. The Program will cover all phases involved in 
industrial processes. It will expedite future selection and implemen- 
tation of the best technologies to show immediate and long-term 
effectiveness for DOE and USAF sites. The Program provides for 
technical performance comparisons, under actual field conditions, 
of different available technologies. The comparisons will be based 
on effectiveness, with respect to the tech itself, risk reduc- 
tion and general acceptability. The goal is to develop and transfer 
environmentally compliant manufacturing and repair technologies. 


27769 (EGG-M-92342) An overview of in situ waste treat- 
ment technologies. Walker, S.; Hyde, R.A.; Piper, R.B.; Roy, 
M.W. EG and G idaho, Inc., idaho Falls, ID (United States). [1992]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. (CONF-920851-57: Spectrum ‘92: nu- 
clear and hazardous waste m international topical 
meeting, Boise, ID (United States), 23-27 Aug 1992). Order Num- 
ber DE92018012. Source: OSTI; NTIS; INIS; GPO Dep. 

In situ technologies are becoming an attractive remedial alterna- 
tive for eliminating environmental problems. in situ treatments 
typically reduce risks and costs associated with retrieving, packag- 
ing, and storing or disposing-waste and are generally preferred 
over ex situ treatments. Each in situ technology has specific appli- 
cations, and, in order to provide the most economical and practicai 
solution to a waste problem, these applications must be under- 
stood. This paper presents an overview of thirty different in situ 
remedial technologies for buried wastes or contaminated soil ar- 
eas. The objective of this paper is to familiarize those involved in 
waste remediation activities with available and emerging in situ 
technologies so that they may consider these options in the reme- 
diation of hazardous and/or radioactive waste sites. Several types 
of in situ technologies are discussed, including biological treat- 
ments, containment technologies, physical/chemical treatments, 
solidification/stabilization technologies, and thermal treatments. 
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Each category of in situ technology is briefly examined in this pa- 
per. Specific treatments belonging to these categories are also 
reviewed. Much of the information on in situ treatment technologies 
in this paper was obtained directly from vendors and universities 
and this information has not been verified. 


27770 (EGG-WM-7375) Decontamination and decommis- 
sioning plan for contaminated NaK at the INEL. 
LaRue, D.M.; Dolenc, M.R. EG and G Idaho, Inc., idaho Falls, ID 
(United States). Sep 1986. 155p. by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE92018595. Source: OSTI; NTIS; GPO Dep. 

This decontamination and decommissioning (D&D) plan 


describes the work elements and project management plan for pro- 


cessing four containers of contaminated sodium/potassium (NaK) 
and returning the Army Reentry Vehicle Facility Site (ARVFS) to a 
reusable condition. The document reflects the management plan 
for this project before finalizing the conceptual design and prelimi- 
nary prototype tests of the reaction kinetics. As a result, the safety, 
environmental, and accident analyses are addressed as preliminary 
assessments before completion at a later date. ARVFS contains an 
earth-covered bunker, a cylindrical test pit and metal shed, and a 
cable trench connecting the two items. The bunker currently stores 
the four containers of NaK from the meltdown of the EBR-1 Mark II 
core. The D&D project addressed in this plan involves processing 
the contaminated NaK and returning the ARVFS to potential reuse 
after cleanup. 


27771 (EGG-WM-10146) Recommendations of treatment 
technologies for radioactively contaminated lead at the idaho 
National Eng Laboratory. Neupauer, R.M.; Zukauskas, 
J.F. EG and G Idaho, Inc., idaho Falls, ID (United States). Mar 
1992. 172p. by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE92017992. Source: OSTI; NTIS; INIS; GPO Dep. 

Approximately one million pounds of radioactively contaminated 
lead are currently stored at the Idaho National Engineering Labora- 
tory (INEL) and must be treated according to the Resource 
Conservation and Recovery Act. This excess lead exists in various 
forms, including brick, sheet, shot, wool, blankets, steel-jacketed 
casks, scrap, and miscellaneous solids. Several lead treatment 
technologies were evaluated based on effectiveness, applicability, 
feasibility, availability of equipment and materials, health and 
safety, generation of secondary waste streams, cost, and flexibility. 
Emphasis is given in this report to those treatment technologies 
that yield recyclable lead products. Methods that treat lead for stor- 
age and disposal were also investigated. Specific treatment 
technologies for decontaminating the excess lead at the INEL are 
recommended. The proposed treatment for lead brick, sheet, shot, 
blankets, and scrap is a series of surface decontamination tech- 
niques followed by melt-refining, if necessary. The recommended 
series of treatments for lead casks begins with removing and 
macroencapsulating the steel jackets, followed by size reducing 
and mett-refining the lead. Macroencapsulation is the 
treatment for miscellaneous lead solids. Recycling lead that has 
been successfully decontaminated and macroencapsulating or sta- 
bilizing the treatment residuals is also recommended. 


27772 + (EGG-WM-10188) Health and Safety Pian for Opera- 
tlons Performed for the Environmental Restoration Program: 
Task, Characterization of Potential Waste Sources at Auxillary 
Reactor Area-1 Unit 5-07 site ARA-02. Pickett, S.L.; 
Morton, S.L. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Jun 1992. 177p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-76ID01570. Order Number 
DE92018046. Source: OSTI; NTIS; INIS; GPO Dep. 

This document constitutes the generic health and safety plan for 
the Environmental Restoration Program (ERP). it addresses the 
health and safety requirements of the Comprehensive Environmen- 
tal Response, Compensation, and Liability Act (CERCLA); 
Occupational Safety and Health Administration (OSHA) 29 CFR 
1910.120 standard; and EG&G Idaho, Inc. This plan is a guide to 
individuals who must complete a health and safety plan for a task 
performed for the ERP. It contains a task specific addendum that, 
when completed, specifically addresses task specific health and 
safety issues. This health and safety plan reduces the time it takes 
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to write a task specific health and safety plan by providing discus- 
sions of requirements, guidance on where specific information is 
located, and specific topics in the Addendum that must be dis- 
cussed at a task level. This format encourages a complete task 
specific health and safety plan and a standard for all health and 
safety plans written for ERP. 


27773 (EGG-WTD-9422-Rev.1) In situ vitrification applica- 
tion to buried waste: interim report of intermediate field tests 
at Idaho National Engineering Laboratory: Revision 1. Callow, 
R.A. (EG and G Idaho, Inc., Idaho Falls, ID (United States)); Weid- 
ner, J.R.; Thompson, L.E. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Feb 1991. 189p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE92017999. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the two in situ vitrification field tests con- 
ducted in June and July 1990 at Idaho National Engineering 
Laboratory. In situ vitrification, an emerging technology for in- place 
conversion of contaminated soils into a durable glass and crys- 
talline waste form, is being investigated as a potential remediation 
technology for buried waste. The overall objective of the two tests 
was to assess the general suitability of the process to remediate 
waste structures representative of buried waste found at Idaho Na- 
tional engineering Laboratory. in particular, these tests, as part of a 
treatability study, were designed to provide essential information on 
the field performance of the process under conditions of significant 
combustible and metal wastes and to test a newly developed elec- 
trode feed technology. The tests were successfully completed, and 
the electrode feed technology successfully processed the high 
metal content waste, indicating the process is a feasible technol 
ogy for application to buried waste. 


27774 (EGG-WTD-9928) Burled waste integrated demon- 
stration technology integration process. Ferguson, J.S.; 
Ferguson, J.E. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Apr 1992. 61p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE92018001. Source: OSTI; NTIS; INIS; GPO Dep. 

A Technology integration Process was developed for the Idaho 
National Energy Laboratories (INEL) Buried Waste Integrated 
Demonstration (BWID) Program to facilitate the transfer of technol- 
ogy and knowledge from industry, universities, and other Federal 
agencies into the BWID; to successfully transfer demonstrated 
technology and knowledge from the BWID to industry, universities, 
and other Federal agencies; and to share demonstrated technolo- 
gies and knowledge between Integrated Demonstrations and other 
Department of Energy (DOE) spread throughout the DOE Com- 
plex. This document also details specific methods and tools for 
integrating and transferring technologies into or out of the BWID 
program. The document provides background on the BWID 
program and technology development needs, demonstrates the di- 
rection of technology transfer, illustrates current processes for this 
transfer, and lists points of contact for prospective participants in 
the BWID technology transfer efforts. The Technology Integration 
Process was prepared to ensure compliance with the requirements 
of DOE's Office of Technology Development (OTD). 


27775 (EGG-WTD-9985-Vol.3) Technical issues associated 
with in situ vitrification of the INEL Subsurface Disposal Area: 
Volume 3, Application of technical Issues to the TRU- 
contaminated pits and trenches. Stoots, C.M.; Bates, S.O.; 
Callow, R.A.; Campbell, K.A.; Farnsworth, R.K.; Krisman, G.K.; 
McKellar, M.G.; Nickelson, D.F.; Slater, C.E. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Jul 1992. 67p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE92018039. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In situ vitrification (ISV) has been identified as an alternative 
technology for remediation of the acid pit and transuranic pits and 
trenches (TRU-PTs) at the Idaho National Engineering Laboratory 
(INEL) Subsurface Disposal Area (SDA). However, a number of 
technical issues must be resolved before ISV can be considered 
applicable to these waste sites. To assist in the ISV technology 
evaluation, an ISV Steering Committee was formed to identify, pri- 
oritize, and develop closure roadmaps for technical issues lated 
with ISV application at the SDA. The activities of the ISV Steering 
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Committee are summarized in a three-volume report. Volume | 
identifies the systematic approach used to identify and prioritize the 
ISV technical issues and briefly discusses the methodology that will 
be employed to resolve these issues. Volumes 2 and 3 discuss 
each technical issue in greater detail and suggest specific closure 
roadmaps to be used in resolving technical issues associated with 
ISV at the SDA Acid Pit and TRU-PTS, respectively. The three- 
volume report is a working document that will be updated as 
necessary to reflect current evaluation strategy for the ISV technol- 
ogy. This is Volume 3. 


27776 (EGG-WTD-9989) Performance-Based Technology 
Selection Filter description report: INEL Buried Waste inte- 
grated Demonstration System Analysis project. O’Brien, M.C.; 
Morrison, J.L.; Morneau, R.A.; Rudin, M.J.; Richardson, J.G. EG 
and G Idaho, Inc., idaho Falls, ID (United States). May 1992. 57p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. Order Number DE92018000. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A formal methodology has been developed for identifying tech- 
nology gaps and assessing innovative or postulated technologies 
for inclusion in proposed Buried Waste Integrated Demonstration 
(BWID) remediation systems. Called the Performance-Based Tech- 
nology Selection Filter, the methodology provides a formalized 
selection process where technologies and systems are rated and 
assessments made based on performance measures, and regula- 
tory and technical requirements. The results are auditable, and can 
be validated with field data. This analysis methodology will be ap- 
plied to the remedial action of transuranic contaminated waste pits 
and trenches buried at the Idaho National Engineering Laboratory 
(INEL). 


27777 (EGG-WTD-10037) Experience base for Radioactive 
Waste Thermal Processing Systems: A preliminary survey. 
Mayberry, J. (Science Applications International Corp., Idaho Falls, 
ID (United States)); Geimer, R.; Gillins, R.; Steverson, E.M.; Dal- 
ton, D.; Anderson, G.L. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Apr 1992. 93p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE92017990. Source: OSTI; NTIS; INIS; GPO Dep. 

In the process of considering thermal technologies for potential 
treatment of the Idaho National Engineering Laboratory mixed 
transuranic contaminated wastes, a preliminary survey of the expe- 
rience base available from Radioactive Waste Thermal Processing 
Systems is reported. A list of known commercial radioactive waste 
facilities in the United States and some international thermal treat- 
ment facilities are provided. Survey focus is upon the US 
Department of Energy thermal treatment facilities. A brief facility de- 
scription and a preliminary summary of facility status, and problems 
experienced is provided for a selected subset of the DOE facilities. 


27778 (EGG-WTD-10058) Thermal processing system con- 
cepts and considerations for RWMC buried waste. Eddy, T.L.; 
Kong, P.C.; Raivo, B.D.; Anderson, G.L. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Feb 1992. 157p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO07- 
761D01570. Order Number DE92018049. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report presents a preliminary determination of ex situ ther- 
mal processing system concepts and related processing 
considerations for application to remediation of transuranic (TRU)- 
contaminated buried wastes (TRUW) at the Radioactive Waste 
Management Complex (RWMC) of the Idaho National Engineering 
Laboratory (INEL). Beginning with top-level thermal treatment con- 
cepts and requirements identified in a previous Preliminary Systems 
Design Study (SDS), a more detailed consideration of the waste 
materials thermal processing problem is provided. Anticipated 
waste stream elements and problem characteristics are identified 
and considered. Final waste form performance criteria, require- 
ments, and options are examined within the context of providing a 
high-integrity, low-leachability glass/ceramic, final waste form mate- 
rial. Thermal processing conditions required and capability of key 
systems components (equipment) to provide these material pro- 
cess conditions are considered. Information from closely related 
companion study reports on melter technology development needs 





assessment and INEL lron-Enriched Basalt (IEB) research are con- 
sidered. Five potentially practicable thermal process system design 
configuration concepts are defined and compared. A scenario for 
thermal processing of a mixed waste and soils stream with essen- 
tially no complex presorting and using a series process of 
incineration and high temperature melting is recommended. Rec- 
ommendations for applied research and development necessary to 
further detail and demonstrate the final waste form, required ther- 
mal processes, and melter process equipment are provided. 


27779 (EGG-WTD-10092) Low-level and transuranic waste 
transportation, disposal, and facility decommissioning cost 
sensitivity analysis. Schiueter, R. (Bechtel National, Inc., San 
Francisco, CA (United States)); Schafer, J.J. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). May 1992. 45p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE92018036. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Systems Design Study (SDS) identified technologies avail- 
able for the remediation of low-level and transuranic waste stored 
at the Radioactive Waste Management Complex’s Subsurface Dis- 
posal Area at the Idaho National Engineering Laboratory. The SDS 
study intentionally omitted the costs of transportation and disposal 
of the processed waste and the cost of decommissioning the pro- 
cessing facility. This report provides a follow-on analysis of the 
SDS to explore the basis for life-cycle cost segments of transporta- 
tion, disposal, and facility decommissioning; to determine the 
sensitivity of the cost segments; and to quantify the life-cycle costs 
of the 10 ex situ concepts of the Systems Design Study. 


27780 (EGG-WTD-10105) Integrated test schedule for 
buried waste demonstration. Brown, J.T.; McDonald, 
J.K. EG and G Idaho, inc., Idaho Falls, ID (United States). May 
1992. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE92017985. Source: OSTI; NTIS; INIS; GPO Dep. 

The Integrated Test Schedule incorporates the various schedules 
the Buried Waste Integrated Demonstration (BWID) supports into 
one document. This document contains the Federal Facilities 
Agreement and Consent Order schedules for the Idaho National 
Engineering Laboratory, Hanford Reservation, Oak Ridge Reserva- 
tion, and Fernald Environmental Materials Center. Included in the 
Integrated Test Schedule is the Buried Waste Integrated Demon- 
stration “windows of opportunity” schedule. The “windows of 
opportunity” schedule shows periods of time in which Buried Waste 
Integrated Demonstration Program-sponsored technology demon- 
strations could support key decisions in the Federal Facilities 
Agreement and Consent Order. Schedules for the Buried Waste 
Integrated Demonstration-sponsored technology task plans are cat- 
egorized by technology area and divided by current fiscal year and 
out-year. Total estimated costs for Buried Waste integrated 
Demonstration-sponsored Technology Task Plans for FY-92 
through FY-97 are $74.756M. 


27781 (EGG-WTD-10143) Facilities evaluation report. 
Sloan, P.A.; Edinborough, C.R. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). Apr 1992. 87p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO7-761D01570. Order 
Number DE92018053. Source: OSTI; NTIS; INIS; GPO Dep. 

The Buried Waste Integrated Demonstration (BWID) is a pro- 
gram of the Department of Energy (DOE) Office of Technology 
Development whose mission is to evaluate different new and exist- 
ing technologies and determine how well they address DOE 
community waste remediation problems. Twenty-three Technical 
Task Plans (TTPs) have been identified to support this mission dur- 
ing FY-92; 10 of these have identified some support requirements 
when demonstrations take place. Section 1 of this report describes 
the tasks supported by BWID, determines if a technical demonstra- 
tion is proposed, and if so, identifies the support requirements 
requested by the TTP Principal Investigators. Section 2 of this re- 
port is an evaluation identifying facility characteristics of existing 
Idaho National Engineering Laboratory (INEL) facilities that may be 
considered for use in BWID technology demonstration activities. 
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27782 (EGG-WTD-10172) Predictions of PuO2 and tracer 
compound release from ISV melts. Cronenberg, A.W. (Engineer- 
ing Science and Analysis, Albuquerque, NM (United States)); 
Callow, R.A. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Apr 1992. 65p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO07-76ID01570. Order Number 
DE92018050. Source: OSTI; NTIS; INIS; GPO Dep. 

Two field tests were conducted at the Idaho National Engineer- 
ing Laboratory (INEL) to assess in situ vitrification (ISV) suitability 
for long-term stabilization of buried radioactive waste. Both tests 
contained rare-earth oxide tracers (DY203, Yb2O03, and Tb,407) to 
simulate the presence of plutonium in the form of PuOs. In the first 
test, Intermediate Field Test (IFT)-l, approximately 4-% release of 
tracer material occurred during soil melting and associated off- 
gassing, while essentially nil release was observed for the second 
experiment (IFT-2) for which off-gassing was much reduced. This 
report presents an evaluation of the IFT test data in terms of gov- 
erning release processes. Prediction of tracer release during ISV 
melting centered on an assessment of three potential transport 
mechanisms, (a) tracer diffusion through stagnant pool, (b) tracer 
transport by convective currents, and (c) tracer carry-off by escap- 
ing gas bubbles. Analysis indicates that tracer release by escaping 
gas is the dominant release mechanism, which is consistent with 
video records of gas bubble escape from the ISV melt surface. 
Quantitative mass transport predictions were also made for the 
IFT-I test conditions, indicating, similarity between the 4-% release 
data and caiculational results at viscosities of ~ poise and tracer 
diffusivities of ~10_¢ CM?/s. Since PuO2 has similar chemical and 
transport (diffusivity) properties as the rare-earth tracers used in 
the rare earth tracers used in the IFT experiments, release of 
PuOp2 is predicted for similar off ing conditions. Reduced off- 
gassing during ISV would thus be expected to improve the overall 
retention of heavy-oxides within vitrified soil. 


27783 (EGG-WTD-10194) Performance-Based Technology 
Selection Filter application report for Teledyne Wah Chang 
Albany Operable Unit Number One: INEL Buried Waste inte- 
grated Demonstration. Richardson, J.G.; Morrison, J.L.; Morneau, 
R.A.; O’Brien, M.C.; Rudin, M.J. EG and G Idaho, Inc., idaho Falis, 
ID (United States). May 1992. 63p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE92017998. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the ication of the Performance- 
Based Technology Selection Filter (PBTSF) developed for the Idaho 
National Laboratory’s Buried Waste Integrated Demonstration Pro- 
gram as applied to remediation activities conducted at the Teledyne 
Wah Chang Albany (TWCA) Superfund Site, Operable Unit One. 
The remedial action at the TWCA Operable Unit One consisted of 
solidification, excavation, transportation, and monocell disposal of 
the contents of two sludge ponds contaminated with various inor- 
ganic and organic compounds. Inorganic compounds included low 
levels of uranium and radium isotopes, as well zirconium, hafnium, 
chromium, mercury, and nickel. Organic included 
methylene chloride, 1,1,1-trichloroethane, 1,1-dichloroethane, tetra- 
chloroethane, and hexachlorobenzene. Remediation began in June 
1991, and was completed in November 1991. The TWCA Operable 
Unit One configuration option consisted of 15 functional subele- 
ments. Data were gathered on these subelements and end-to-end 
system operation to calculate numerical values for 28 system per- 
formance measures. These were then used to calculate a system 
performance score. An assessment was made of the availability 
and definitional clarity of these performance measures, applicability 
of PBTSF utility functions, and rollup methodology. The PBTSF 
scoring function worked well, with few problems noted in data gath- 
ering, utility function normalization, and scoring calculation. The 
application of this process to an actual in situ treatment and exca- 
vation technical process option clarified the specific terms and 
bounds of the performance score functions, and identified one 
problem associated with the definition of system boundary. 


27784 (EGG-WTD-10255) Electrostatic curtain studies. 
Meyer, L.C. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
May 1992. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE92017996. Source: OSTI; NTIS; INIS; GPO Dep. 
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This report presents the results of experiments using electrostatic 
curtains (ESCS) as a transuranic (TRU) contamination control tech- 
nique. The TRU contaminants included small (micrometer to sub 
micrometer) particles of plutonium and americium compounds as- 
sociated with defense-related waste. Three series of experiments 
were conducted. The first was with uncontaminated Idaho National 
Engineering Laboratory (INEL) soil, the second used contaminated 
soil containing plutonium-239 (from a mixture of Rocky Flats Plant 
contaminated soil and INEL uncontaminated soil), and the third was 
uncontaminated INEL soil spiked with plutonium-239. All experi- 
ments with contaminated soil were conducted inside a glove box 
containing a dust generator, low volume cascade impactor (LVCl), 
electrostatic separator, and electrostatic materials. The data for 
these experiments consisted of the mass of dust collected on the 
various material coupons, plates, and filters; radiochemical analysis 
of selected samples; and photographs, as well as computer print- 
outs giving particle size distributions and dimensions from the 
scanning electron microscope (SEM). The following results were 
found: (a) plutonium content (pCi/g) was found to increase with 
smaller soil particle sizes and (b) the electrostatic field had a 
stronger influence on smaller particle sizes compared to larger par- 
ticle sizes. The SEM analysis indicated that the particle size of the 
tracer Pu239 used in the spiked soil experiments was below the 
detectable size limit (0.5 um) of the SEM and, thus, may not be 
representative of plutonium particles found in defense-related 
waste. The use of radiochemical analysis indicated that plutonium 
could be found on separator plates of both polarities, as well as 
passing through the electric field and collecting on LVCI filters. 


27785 (FEMP/SUB-051) Conceptual design of a joule- 
heated ceramic melter for the DOE Fernald silos 1, 2, and 3 
wastes. Robinson, R.A. (Battelle Pacific Northwest Lab., Richiand, 
WA (United States)); Janke, D.S.; Peters, R.; Fekete, L. Westing- 
house Environmental Management Co. of Ohio, Cincinnati, OH 
(United States). Fernald Environmental Management Project; Bat- 
telle Pacific Northwest Lab., Richland, WA (United States). Jun 
1992. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-860R21600. (CONF-920851—44: Spectrum 


‘92: nuclear and hazardous waste management international topi- 


cal meeting, Boise, ID (United States), 23-27 Aug 1992). Order 
Number DE92016516. Source: OSTI; NTIS; INIS; GPO Dep. 

Vitrification of nuclear wastes has been under investigation since 
the mid-1950s. Most of the international communities experience 
has been with vitrification of high level nuclear wastes. In the US, 
this technology was developed by Battelle scientists at the DOEs 
Pacific Northwest Laboratories located at their Hanford site. Based 
on Laboratory and pilot-scale testing conducted at Hanford in the 
early 1970s, the DOE has constructed high level nuclear waste vitri- 
fication facilities at both Savannah River, South Carolina, and West 
Valley, New York, and is finalizing the design of a similar treatment 
facility at Hanford. Although these systems were designed to be 
fully remote due to the extreme radioactive hazards associated 
with this type of nuclear waste, technology transfer was success- 
fully applied to the design of a vitrification process for the K-65 and 
uranium metal oxide wastes in a semi-remote operation at Fernald. 
This paper describes a conceptual design of a joule-heated, slurry- 
fed ceramic melter that was developed for vitrification of the DOE 
K-65 and metal oxide low level wastes at Fernald, Ohio. 


27786 (IAEA-TECDOC-653) Storage of radioactive wastes: 
Technical manual for the management of low and intermediate 
level wastes generated at small nuclear research centres and 
by radioisotope users in medicine, research and industry. in- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1992. 44p. 
og Number DE92641189. Source: OSTI; NTIS (US Sales Only); 
NIS. 

Even if the best waste minimization measures are undertaken 
throughout radioisotope production or usage, significant radioactive 
wastes arise to make management measures essential. For devel- 
oping countries with low isotope usage and little or no generation 
of nuclear materials, it may be possible to handle the generated 
waste by simply practicing decay storage for several half-lives of 
the radionuclides involved, followed by discharge or disposal 
without further processing. For those countries with much larger fa- 
cilities, longer lived isotopes are produced and used. In this 
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situation, storage is used not only for decay storage but also for in- 
process retention steps and for the key stage of interim storage of 
conditioned wastes pending final disposal. The report will serve as 
a technical manual providing reference material and direct step-by- 
step know-how to staff in radioisotope user establishments and 
research centres in the developing Member States without nuclear 
power generation. Considerations are limited to the simpler storage 
facilities. The restricted quantities and low activity associated with 
the relevant wastes will generally permit contact-handling and 
avoid the need for shielding requirements in the storage facilities or 
equipment used for handling. A small quantity of wastes from 
some radioisotope production cells and from reactor cooling water 
treatment may contain sufficient short lived activity from activated 
corrosion products to require some separate decay storage before 
contact-handling is suitable. 16 refs, 12 figs, 8 tabs. 


27787 (IAEA-TECDOC-654) Handling and treatment of 
radioactive wastes: Technical manual for the man- 
agement of low and intermediate level wastes generated at 
small nuclear research centres and by radioisotope users in 
medicine, research and industry. International Atomic Energy 
Agency, Vienna (Austria). Jul 1992. 62p. Order Number 
DE92641170. Source: OSTI; NTIS (US Sales Only); INIS. 

This report aims to provide essential guidance to developing 
Member States without a nuclear power programme regarding se- 
lection, design and operation of cost effective treatment processes 
for radioactive aqueous liquids arising as effluents from small 
research institutions, hospitals and industries. The restricted quanti- 
ties and low activity associated with the relevant wastes will 
generally permit contact-handling and avoid the need for shielding 
requirements. The selection of liquid waste treatment involves: 
Characterization of arising with the possibility of segregation; Dis- 
charge requirements for decontaminated liquors, both radioactive 
and non-radioactive; Available technologies and costs; Conditioning 
of the concentrates resulting from the treatment; Storage and dis- 
posal of the conditioned concentrates. The report will serve as a 
technical manual providing reference material and direct step-by- 
step know-how to staff in radioisotope user establishments and 
research centres in the developing Member States without nuclear 
power generation. Therefore, emphasis is limited to the simpler 
treatment facilities, which will be included with only the robust, 
well-established waste management processes carefully chosen as 
appropriate to developing countries. 20 refs, 12 figs, 7 tabs. 


27788 (IAEA-TECDOC-655) Treatment and conditioning of 
radioactive solid wastes: Technical manual for the manage- 
ment of low and intermediate level wastes generated at small 
nuclear research centres and by radioisotope users in 
medicine, research and industry. International Atomic Energy 
Agency, Vienna (Austria). Jul 1992. 58p. Order Number 
DE92642437. Source: OSTI; NTIS (US Sales Only); INIS. 
Radioactive materials are extensively used in industrial and 
research activities mainly related to medical, agricultural, environ- 
mental and other studies and applications. During the application 
and production of radioisotopes, significant amounts of radioactive 
wastes will inevitably arise, which must be managed (i.e. handled, 
treated, conditioned, intermediately stored and finally disposed of) 
with particular care. Serious efforts to minimize and appropriately 
segregate the waste arisings during the application of radioisotopes 
are the most important first step in waste management. The essen- 
tial objective of the management of radioactive waste is the 
protection of mankind, the biosphere and the environment from the 
detrimental effects of nuclear radiation both now and in the future. 
This report deals with radioactive wastes outside the nuclear fuel 
cycle and it is directed primarily to countries without nuclear power 
programmes, e.g. countries belonging to the Groups A, B and C. 
Group A includes Member States which utilize radioisotopes at a 
few hospital locations, universities and industries. Group B includes 
Member States which have multi-use of radioisotopes in hospitals 
and other institutional areas and need a central collection and pro- 
cessing system. Group C includes Member States which have 
multi-use of radioisotopes and a nuclear research centre which is 
capable of indigenous production of several radioisotopes. When 
developing a waste management strategy, consideration should be 
given to the entire sequence of waste management operations 





from waste sources to disposal and all the related issues: every 
aspect of waste generation, processing, transportation, storage and 
disposal, including regulatory, socio-political and economic issues. 
The interaction of all these aspects must be analysed and under- 
stood before the entire waste management system can be properly 
built up and safely managed. 16 refs, 13 figs, 5 tabs. 


27789 (IAEA-TECDOC-656) Treatment and conditioning of 
radioactive organic liquids: Technical manual for the manage- 
ment of low and intermediate level wastes generated at small 
nuclear research centres and by radioisotope users in 
medicine, research and industry. International Atomic Energy 
Agency, Vienna (Austria). Jul 1992. 38p. Order Number 
DE92642438. Source: OSTI; NTIS (US Sales Only); INIS. 

Liquid organic radioactive wastes are generated from the use of 
radioisotopes in nuclear research centres and in medical and in- 
dustrial applications. The volume of these wastes is small by 
comparison with aqueous radioactive wastes, for example; never- 
theless, a strategy for the effective management of these wastes is 
necessary in order to ensure their safe handling, processing, 
storage and disposal. A aqueous radioactive wastes may be dis- 
charged to the environment after the radioactivity has decayed or 
been removed. By contrast, organic radioactive wastes require 
management steps that not only take account of their radioactivity, 
but also of their chemical content. This is because both the ra- 
dioactivity and the organic chemical nature can have detrimental 
effects on health and the environment. Liquid radioactive wastes 
from these applications typically include vacuum pump oil, lubricat- 
ing oil and hydraulic fluids, scintillation cocktails from analytical 
laboratories, solvents from solvent extraction research and uranium 
refining, and miscellaneous organic soivents. The report describes 
the factors which should be considered in the development of 
appropriate strategies for managing this class of wastes from gen- 
eration to final disposal. Waste sources and characterization, 
treatment and conditioning processes, packaging, interim storage 
and the required quality assurance are all discussed. The report is 
intended to provide guidance to developing Member States which 


do not have nuclear power generation. A range of processes and 
procedures is presented, though emphasis is given to simple, 
easy-to-operate processes requiring less sophisticated and rela- 
tively inexpensive equipment. 31 refs, 16 figs, 3 tabs. 


27790 (INIS-JP-005, pp. 138-149) Mass transport by 
groundwater. Ledoux, E. (Ecole des Mines de Paris, Centre 
d’informatique Geologique, Fontainebleau (France)); Goblet, P.; 
Jamet, Ph.; De Marsily, G.; Des Orres, P.E.; Lewi, J. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1991. 462p. (CONF- 
910359-—: 3. international symposium on advanced nuclear energy 
research: global, environment and nuclear energy, Mito (Japan), 
13-15 Mar 1991). In Proceedings of the third international sympo- 
sium on advanced nuclear energy research: Global environment 
and nuclear energy. Order Number DE92514989. Source: OSTI; 
NTIS; INIS. 

The first analyses of the safety of radioactive waste disposal 
pubiished in 1970s were mostly of a generic type using the models 
of radionuclide migration in the geosphere. These simply con- 
structed models gave way to more sophisticated techniques in 
order to represent better the complexity and diversity of geological 
media. In this article, it is attempted to review the various concepts 
used to quantify radionuclide migration and the evolution of their 
incorporation into the models. First, it was examined how the type 
of discontinuity occurring in geological media affects the choice of 
a representative model. The principle of transport in the subsurface 
was reviewed, and the effect that coupled processes exert to 
groundwater flow and mass migration was discussed. The 
processes that act directly to cause groundwater flow were distin- 
guished. The method of validating such models by comparing the 
results with the geochemical systems in nature was explained. 
(K.1.). 


27791 (INIS-JP-005, pp. 159-166) Radionuclide fixation 
mechanisms in rocks. Nakashima, S. (Japan Atomic Energy Re- 
search Inst., Tokyo (Japan)). Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1991. 462p. (CONF-910359-—: 3. international sym- 
posium on advanced nuclear energy research: global, environment 


05 NUCLEAR FUELS 
0520 Waste Management 


and nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceed- 
ings of the third international symposium on advanced nuclear 
energy research: Global environment and nuclear energy. Order 
Number DE92514989. Source: OSTI; NTIS; INIS. 

In the safety evaluation of the radioactive waste disposal in geo- 
logical environment, the mass balance equation for radionuclide 
migration is given. The sorption of radionuclides by geological for- 
mations is conventionally represented by the retardation of the 
radionuclides as compared with water movement. In order to quan- 
tify the sorption of radionuclides by rocks and sediments, the 
distribution ratio is used. In order to study quantitatively the long 
term behavior of waste radionuciides in geological environment, 
besides the distribution ratio concept in short term, slower radionu- 
clide retention reaction involving mineral transformation should be 
considered. The development of microspectroscopic method for 
long term reaction path modeling, the behavior of iron during 
granite and water interaction, the reduction precipitation of radionu- 
clides, radionuclide migration pathways, and the representative 
scheme of radionuclide migration and fixation in rocks are dis- 
cussed. (K..). 


27792 (INIS-JP-005, pp. 303-308) ICRP recommendations 
and the sate disposal of radioactive waste. Webb, G.A.M. (Na- 
tional Radiological Protection Board, Chilton (United Kingdom)); 
Barraclough, |.M. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1991. 462p. (CONF-910359—: 3. international symposium 
on advanced nuclear energy research: global, environment and 
nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of 
the third intemational symposium on advanced nuclear energy re- 
search: Global environment and nuclear energy. Order Number 
DE92514989. Source: OSTI; NTIS; INIS. 

There are some special difficulties in setting up and applying ra- 
diological protection principle to the disposal of solid radioactive 
wastes. These were recognized by the International Commission 
on Radiological Protection (ICRP). One difficulty is the uncertain or 
probabilistic nature of some of the events or processes that could 
occur and affect the integrity of a waste repository. The other fea- 
ture of solid waste disposal that causes difficulty is the length of 
time period of concern. The practical problem is the difficulties in 
predicting future conditions and in making the useful estimate of 
long term radiation impact with sufficient confidence. In this paper, 
the proposals made by the ICRP to deal with the above difficulties 
are briefly reviewed. Some suggestions are made as to how the 
criteria might be clarified, and the necessary calculation made to 
match the criteria. The reappraisal of the criteria for assessing the 
radiological safety of waste repositories is needed. (K.I.). 


27793 (INIS-JP-—005, pp. 350-354) Hydrothermal decompo- 
sition of TBP and fixation of Its dec residue by HHP 

. Yamasaki, N. (Kochi Univ. (Japan). Faculty of Science); 
Fujiki, M.; Nishioka, M.; loku, K.; Yanagisawa, K.; Kozai, N.; Mu- 
raoka, S. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1991. 462p. (CONF-910359-—: 3. international symposium on ad- 
vanced nuclear energy research: I, environment and nuclear 
energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of the third 
intemational symposium on advanced nuclear energy research: 
Global environment and nuclear energy. Order Number 
DE92514989. Source: OSTI; NTIS; INIS. 

The tributyl phosphate (TBP) used for the fuel reprocessing by 
Purex process is discharged as spent solvent because of the 
chemical decomposition and the damage due to radiation. Alkaline 
hydrothermal treatment in oxygen which is the reaction in a closed 
system is effective for the decomposition of TBP as it can trans- 
form organic materials to stable inorganic ions. Hydrothermal hot 
pressing technique has been applied to the immobilization of vari- 
ous radioactive wastes. This work deals with the continuous 
treatment process for the decomposition of TBP waste and the 
immobilization of its decomposed residue under hydrothermal con- 
dition. These processes are outlined. The experiment and the 
results are reported. TBP was completely decomposed above 
200degC, and COD value showed the maximum at 250degC. The 
reaction process consists of two steps of the hydrolysis of TBP and 
the oxidation of the formed organic material. (K.1.). 


27794 (INIS-mf-14073) Geotechnical and large-scale nu- 
merical studies of direct ultimate storage of fuel elements. Part 
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project |. Thermal simulation of drift emplacement. Final report 
(5. report). Pahl, A.; Heusermann, S.; Hanisch, J.; Liedtke, L. Bun- 
desanstalt fuer Geowissenschaften und Rohstoffe (BGR), Hannover 
(Germany); Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 14 Jun 1991 117p. (In German). Order Number 
DE92557854. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of geological investigations of the experi- 
mental field for thermal simulation of drift emplacement (TSS), a 
new model of the formation of the Asse structure was worked out. 
Consequently, that structure is not a typical salt dome, but was 
formed by a combination of gravitational sliding of the cap rock and 
halotectonic salt ascent. The TSS experimental field is situated in 
the center of the Asse structure, north-east of the so-called main 
saddie. The storage galleries are located completely within the 
Stassfurt main salt which consists of halotectonically relatively 
slightly loaded rock salt and anhydrite. The engineering geology 
exploration concentrated on an improved treatment of core mate- 
rial. A total of about 250 m of core material was considered, paying 
special attention to stress relaxation cracks occuring very fre- 
quently in salt cores. (orig/DG). 


27795 (JAERI-M-92-027, pp. 45-57) The OMEGA program 
and required nuclear data. Yoshida, Hiroyuki (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1992. (CONF-9111211—: 1991 Japan Atomic Energy Re- 
search Institute (JAERI) symposium on nuclear data, Tokai 
(Japan), 28-29 Nov 1991; INDC(JPN)—157/L). In Proceedings of 
the 1991 symposium on nuclear data. 417p. Order Number 
DE92012612. Source: OSTI; NTIS; INIS. 

The OMEGA program has proceeded in Japan since 1989 for 
research and development of partitioning and transmutation of 
minor actinides and FPs in high level radioactive waste (HLW) gen- 
erated from reprocessing. The present paper describes an outline 
of the OMEGA program and the JAERI’s R and D activities on par- 
titioning and transmutation. And a discussion is made on nuclear 


data needed to study transmutation systems proposed in JAERI. 
(author). 


27796 (JAERI-M-92-027, pp. 298-300) Measurement of the 
thermal neutron cross section of the *Srin, +)°'Sr reaction. 
Harada, H. (Power Reactor and Nuclear Fuel Development Corp., 
Tokai, Ibaraki (Japan). Tokai Works); Sekine, T.; Hatsukawa, Y.; 
Shigeta, N.; Kobayashi, K.; Ohtsuki, T.; Katoh, T. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1992. (CONF-9111211-—: 
1991 Japan Atomic Energy Research institute (JAERI) symposium 
on nuclear data, Tokai (Japan), 28-29 Nov 1991; INDC(JPN)- 
157/L). In Proceedings of the 1991 symposium on nuclear data. 
417p. Order Number DE92012612. Source: OSTI; NTIS; INIS. 

The thermal neutron cross section of the °°Sr(n, +)®'Sr reaction 
was measured by a radiochemical method. By using a °°Sr sample 
containing a y-ray emitter Sr as a target, the radioactivity ratio 
between “Sr and ®'Sr was determined by +-ray spectrometry. The 
resulting cross section value 15.3 + 1.3 mb is as small as one- 
sixtieth of the value reported by Zeisel (Acta. Phys. Austr., 23, 223 
(1966)) but in good agreement with the value reported by Mcvey et 
al. (J. Radioanal. Chem., 76, 131 (1983)). (author). 


27797 (JAERI-M-92-039, pp. 44-56) High Intensity proton 
linear accelerator development plant and accelerator-based 
nuclear waste transmutation. Mizumoto, Motoharu (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1992. (CONF-9110373-: Specialists’ meeting on high energy 
nuclear data, Tokai (Japan), 3-4 Oct 1991; INDC(JPN)—158/L). In 
Proceedings of the specialists’ meeting on high energy nuclear 
- 232p. Order Number DE92012299. Source: OSTI; NTIS; 

A conceptual design study has been carried out for an 
accelerator-driven actinide transmutation system with sodium- 
cooled subcritical target using spallation reactions. The high 
intensity proton linear accelerator (ETA: Engineering Test Accelera- 
tor) with an energy of 1.5 GeV and a current of 10 mA has been 
proposed by Japan Atomic Energy Research Institute, JAERI. Vari- 
ous engineering tests will be performed using this accelerator for 


g4 ERA Vol. 17, No. 10 


the accelerator-driven transmutation system. In a course of the de- 
velopment, the R and D works for the low energy portion of the 
linear accelerator (BTA: Basic Technology Accelerator) with an en- 
ergy of 10 MeV and a current of 10 mA are being currently made, 
since the beam current and quality are mainly determined by this 
low energy portion. In this report, brief descriptions of the transmu- 
tation system and accelerator development plant will be given 
together with the high energy nuclear data requirements. (author). 


27798 (KFK-5011) Corrosion studies on selected packag- 
ing materials for disposal of heat-generating radioactive 
wastes in rock-salt formations. Smailos, E.; Schwarzkopf, W.; 
Gago, J.A.; Azkarate, |. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Nukleare Entsorgungstechnik. Apr 1992. 31p. 
Contract EC FI2W-CT90-0030. Order Number DE92548981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In previous corrosion studies, carbon steels and the alloy Ti 
99.8-Pd were identified as promising materials for heat-generating 
nuclear waste packagings that could act as a barrier in a rock-salt 
repository. To characterize the corrosion behaviour of these materi- 
als in more detail, a research programme including laboratory-scale 
and in-situ corrosion studies has been undertaken jointly by KfK 
and ENRESA/INASMET. Besides carbon steels and Ti 99.8-Pd, 
also Hastelloy C4 and some Fe-base materials are being examined 
in order to complete the results available to date. (orig.). 


27799 (KFK-5014) Investigation of thermomechanical ef- 
fects in the near field of a drift emplacement repository. 
Pudewills, A. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Nukleare Entsorgungstechnik. Apr 1992. 29p. (In Ger- 
man). Order Number DE92548998. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Within the framework of the 'Research and Development Pro- 
gram on the Direct Disposal’ several repository concepts for 
storage in salt formations of both waste from reprocessing (HLW) 
and spent fuel elements have been investigated. According to the 
3-level drift emplacement concept, large self-shielded containers 
(POLLUX-casks) will be emplaced on the floor of the disposal drifts 
at different levels down to 870 m in rock salt. Subsequently, the 
drifts will be backfilled with crushed salt. The increase in tempera- 
ture in the disposal field will affect the thermomechanical behaviour 
of the surrounding rock salt. Furthermore, due to the high litho- 
static pressure in the lowest disposal horizon new problems may 
arise in the stability of the drifts. In this paper, temperature fields in 
the disposal area, thermally induced main drift and disposal drift 
closures, the long-term compaction of the backfill material and the 
pressure buildup on the stored containers are estimated numeri- 
cally. The calculations were performed with finite element codes 
specifically developed for the investigation of repository structures, 
taking into account the nonlinear, temperature and time dependent 
behaviour of rock salt and backfill material. The results of the anal- 
yses show that the thermal load causes a clearly higher closure 
rate of the main drift and disposal drift. Finally, the influence of the 
emplacement depth on the drift closures and the compaction of 
backfill material is quite strong. (orig.). 


27800 (KURRI-TR-361) Proceedings of the specialists’ 
meeting on radioactive wastes management. Higashi, Kunio 
(Kyoto Univ. (Japan). Faculty of Engineering); Shimoura, Kazukuni 
(eds.). Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst. Apr 1992. 87p. (In Japanese). (CONF-9112134—: Specialists’ 
meeting on radioactive wastes management, Kumatori (Japan), 3-4 
Dec 1991). Order Number DE92556718. Source: OSTI; NTIS; INIS. 
The Specialist Research Meeting on the Radioactive Waste 
Management was held in the Research Reactor Institute, Kyoto 
University on December 3-4, 1991. This meeting has been held 
annually in these several years. This year, special emphasis was 
placed on migration behavior of nuclides in geologic media and 
huge generation of radioactive wastes due to environmental con- 
tamination and decommissioning of nuclear facilities. This report 
contains the proceedings of the research meeting. (J.P.N.). 


27801 (LA-12221-MS) Preliminary cost comparison of ad- 
vanced oxidation processes. Kidman, R.B.; Tsuji, K.S. Los 
Alamos National Lab., NM (United States). Jun 1992. 34p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 





W-7405-ENG-36. Order Number DE92015975. Source: 
NTIS; GPO Dep. 

Los Alamos National Laboratory is engaged in technical efforts to 
assess, improve, and optimize the electron-beam and supercritical- 
water-oxidation waste treatment technologies. Detailed economic 
analyses will ultimately play a key role in final evaluations. As a 
first step, this study gathers together first approximation estimates 
of the costs of various advanced oxidation processes and com- 
pares them with the costs of various conventional technologies. 


OSTI; 


27802 (LA-12344-MS) Los Alamos National Laboratory 
Yucca Mountain Site Characterization Project: 1991 waite 
program status report. Los Alamos National Lab., NM (United 
States). Jul 1992. 113p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92017290. Source: OSTI; NTIS; INIS; GPO Dep. 

This status report summarizes the activities and accomplish- 
ments of the Los Alamos National Laboratory (Los Alamos) Yucca 
Mountain Site Characterization Project's (YMP) quality assurance 
program for calendar year 1991. The report is divided into three 
Sections: Program Activities, Verification Activities, and Trend 
Analysis. 


27803 (LA-UR-92-2120) Accurate plutonium waste mee- 
surements using the %2Cf add-e- source for matrix 
corrections. Menlove, H.O. Los Alamos National Lab., NM (United 
States). [1992]. 4p. by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9207102- 
43: Institute of Nuclear Materials Management (INMM) annual 
meeting, Orlando, FL (United States), 19-22 Jul 1992). Order Num- 
ber DE92018980. Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed a new measurement technique to improve 
the accuracy and sensitivity of the nondestructive assay (NDA) of 
plutonium scrap and waste. The 200-¢ drum assay system uses the 
classical NDA method of Passive-neutron coincidences 
from plutonium but has added the new features of “add-a-source” 
to improve the accuracy for matrix corrections and statistical 


techniques to improve the low-level Getectebiity eit. The add-a- 


source technique introduces a small source of “©2Cf (10—® g) near 
the external surface of the sample drum. The drum perturbs the 
rate at which coincident neutrons from the 25*Cf are counted. The 
perturbation provides the data to correct for the matrix and pluto- 
nium inside the drum. The errors introduced from matrix materials 
in 200-2 drums have been reduced by an order of magnitude using 
the add-a-source technique. In addition, the add-a-source method 
can detect unexpected neutron-shielding material inside the drum 
that might hide the presence of special nuclear materials. The de- 
tectability limit of the new waste-drum assay system for plutonium 
is better than prior systems for actual waste materials. For the 
in-plant installation at a mixed-oxide fabrication facility, the de- 
tectability limit is 0.73 mg of °Pu (or 2.3 mg of high-burnup 
plutonium) for a 15-min. measurement. For a drum containing 100 
kg of waste, this translates to about 7 nCi/g. This excellent sensi- 
tivity was achieved using a special low-background detector 
design, good overhead shielding, and statistical techniques in the 
software to selectively reduce the cosmic-ray neutron background. 


27804 (LA-UR-92-2385) Computer simulation of a germa- 
nium detector response to highly radioactive waste. Miller, 
M.C. (Los Alamos National Lab., NM (United States)); Close, D.A.; 
Sigg, R.A.; Moore, F.S. Los Alamos National Lab., NM (United 
States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36 ;AC09- 
89SR18035. (CONF-9207102-28: Institute of Nuclear Materials 
Management (INMM) annual meeting, Orlando, FL (United States), 
19-22 Jul 1992). Order Number DE92018606. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Defense Waste Processing Facility (DWPF) at the Savan- 
nah River Site will prepare high-level radioactive waste for disposal 
through the use of a glass solidification process. Westinghouse Sa- 
vannah River Laboratory personnel are supporting the DWPF in 
the area of process instrumentation. One type of monitoring system 
would use a germanium detector positioned at the canyon wall to 
monitor the waste canister as it is being idled. The ratio of photo- 
peaks from appropriate fission product gamma rays will be 
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determined to provide information on the uniformity of fill of the 
waste canister and to indicate process performance. Los Alamos 
National Laboratory personnel are supporting the Westinghouse 
Savannah River Laboratory by performing computer simulations of 
the germanium detector response. The Los Alamos Monte Carlo 
transport code, MCNP, was used to simulate the spectra obtained 
from a coaxial germanium detector that was nominally 30% effi- 
cient. The computer model included the germanium detector, the 
concrete wall collimator, and the canister itself. A pulse-height de- 
tector tally was used to bin the energy deposited in the germanium 
crystal. The ability of MCNP to accurately model the geometry and 
composition of the detector and surrounding materials is an impor- 
tant aspect in the accuracy of spectral simulation because much of 
the spectrum is due to scattered radiation. Effects of the high radi- 
ation level and subsequent distortions in the electronic processing 
of detector pulses were not included in the simulation. Results of 
the MCNP calculations and comparisons with experimental data 
will be presented. 


27805 (LA-UR-92-2508) Hydrothermal treatment of Hanford 
waste constituents. Dell'Orco, P.C. (Texas Univ., Austin, TX 
(United States). Environmenal and Water Resources Engineering); 
Foy, B.R.; Robinson, J.M.; Buelow, S.J. Los Alamos National Lab., 
NM (United States). [1992]. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-920808-3: American Institute of Chemical Engineers sum- 
mer national meeting, Minneapolis, MN (United States), 9-12 Aug 
1992). Order Number DE92018995. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The destruction of nitrates, organics, and ferrocyanides con- 
tained in underground storage tanks at the Department of Energy 
Hanford site in Washington state would significantly reduce the vol- 
ume, hazard, and toxicity of the waste, while meeting pretreatment 
requirements for vitrification and grouting. The purpose of this 
study was to investigate the applicability of supercritical water oxi- 
dation for the destruction of nitrates organics, and ferrocyanides. 
Laboratory studies were performed studying oxidation/reduction re- 
actions of nitrate with a simple organic compound, methanol, and 
with ammonia. Additional studies examined the reaction of nitrate 
with ferrocyanide. When reacted with methanol above 500°C, 
greater than 99% of the nitrate was destroyed at the shortest resi- 
dence times (< 6 seconds). At the same conditions, greater than 
80% of the methanol was converted to bicarbonate and carbon 
dioxide. Studies involving the reaction of nitrate and nitrite with am- 
monia indicated that the reaction proceeds to completion in short 
residence times at temperatures above the critical point of water 
(374.2°C). Ferrocyanide to also reacted rapidly with nitrate above 
the critical point, to produce carbon dioxide and ammonia. 


27806 (LBL-27735) Mass in bedded salt and salt 
interbeds. Hwang, Y.; Pigford, T.H.; Chambre, P.L.; Lee, W.W.L. 
Lawrence Berkeley Lab., CA (United States). Aug 1989. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. (CONF-900406-91: 1. international 
topical meeting on high-level radioactive waste management, Las 
Vegas, NV (United States), 8-12 Apr 1990). Order Number 
DE92017026. Source: OSTI; NTIS; INIS; GPO Dep. 

Salt is the proposed host rock for geologic repositories of 
nuclear waste in several nations because it is nearly dry and prob- 
ably impermeable. Although experiments and experience at 
potential salt sites indicate that salt may contain brine, the low 
porosity, creep, and permeability of salt make it still a good choice 
for geologic isolation. In this paper we summarize several mass- 
transfer and transport analyses of salt repositories. The 
mathematical details are given in our technical reports. 


27807 (LBL-31181) Solubility and speciation studies for 
nuclear repository performance assessment. Nitsche, H. 
Lawrence Berkeley Lab., CA (United States). Oct 1990. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC038-76SF00098. (CONF-9010497—1: _— International technical 
on near-field performance assessment, Madrid (Spain), 
15-17 Oct 1990). Order Number DE92017084. Source: OSTI; 
NTIS; INIS; GPO Dep. 
Solubility and speciation data are important in understanding 
aqueous radionuclide transport through the geosphere. They define 
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the source term for transport retardation processes such as sorp- 
tion and colloid formation. Solubility and speciation data are useful 
in verifying the validity of geochemical codes that are part of the 
predictive transport models. Radionuclide solubility studies in 
groundwaters from a repository region will provide limits on radionu- 
clide concentrations in these waters. Meaningful thermodynamically 
defined solubility studies must satisfy four criteria: (1) solution 
equilibrium conditions, (2) effective and complete phase separation, 
(3) a well-defined solid phase, and (4) knowledge of the speciation/ 
oxidation state of the soluble species at equilibrium. Results from 
solubility and speciation experiments of ’NpO.*, ®Pu*+, and 
241 AmS+/Nd* in J-13 groundwater (from the Yucca Mountain re- 
gion, Nevada, which is being investigated as a potential high-level 
nuclear waste disposal site) at three different temperatures (25°, 
60°, and 90°C) and pH values (6, 7, and 8.5) are presented. 


27808 (LBL-31975) Semi-analytical treatment of fracture/ 
matrix flow in ea dual-porosity simulator for unsaturated frac- 
tured rock masses. Zimmerman, R.W.; Bodvarsson, G.S. 
Lawrence Berkeley Lab., CA (United States). Apr 1992. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-920430-98: 3. international high level 
radioactive waste management (IHLRWM) conference, Las Vegas, 
NV (United States), 12-16 Apr 1992). Order Number DE92017022. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A semi-analytical dual-porosity simulator for unsaturated flow in 
fractured rock masses has been developed. Fluid flow between the 
fracture network and the matrix blocks is described by analytical 
expressions that have been derived from approximate solutions to 
the imbibition equation. These expressions have been programmed 
into the unsaturated flow simulator, TOUGH, as a source/sink term. 
Flow processes are then simulated using only fracture elements in 
the computational grid. The modified code is used to simulate flow 
along single fractures, and infiltration into pervasively fractured for- 
mations. 


27809 (NAS-519) The disposal of radioactive waste on 


land. National Research Council, Washington, DC (United States). 


Committee on Waste Disposal. Sep 1957. 144p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE92017903. Source: OSTI; NTIS; GPO Dep. 

A committee of geologists and geophysicists was established by 
the National Academy of Sciences-National Research Council at 
the request of the Atomic Energy Commission to consider the pos- 
sibilities of disposing of high level radioactive wastes in quantity 
within the continental limits of the United States. The group was 
charged with assembling the existing geologic information pertinent 
to disposal, delineating the unanswered problems associated with 
the disposal schemes proposed, and point out areas of research 
and development meriting first attention; the committee is to serve 
as continuing adviser on the geological and geophysical aspects of 
disposal and the research and development program. The Commit- 
tee with the cooperation of the Johns Hopkins University organized 
a conference at Princeton in September 1955. After the Princeton 
Conference members of the committee inspected disposal installa- 
tions and made individual studies. Two years consideration of the 
disposal problems leads to-certain general conclusions. Wastes 
may be disposed of safely at many sites in the United States but, 
conversely, there are many large areas in which it is unlikely that 
disposal sites can be found, for example, the Atlantic Seaboard. 
Disposal in cavities mined in salt beds and salt domes is sug- 
gested as the possibility promising the most practical immediate 
solution of the problem. In the future the injection of large volumes 
of dilute liquid waste into porous rock strata at depths in excess of 
5,000 feet may become feasible but means of rendering, the waste 
solutions compatible with the mineral and fiuid components of the 
rock must first be developed. The main difficulties, to the injection 
method recognized at present are to prevent clogging of pore 
space as the solutions are pumped into the rock and the prediction 
or control of the rate and direction of movement. 


27810 (NWPO-GR-1) Report of the State of Nevada Com- 
mission on Nuclear Projects. Nevada Nuclear Waste Project 
Office, Carson City, NV (United States); Nevada Commission on 
Nuclear Projects, Carson City, NV (United States). Dec 1990. 
107p. Sponsored by USDOE, Washington, DC (United States). 
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DOE Contract FG08-85NV10461. Order Number DE92017833. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This third biennial Report of the Nevada Commission on Nuclear 
Projects has been prepared in fulfillment of the requirements of 
NRS 459.0092, which stipulates that the Commission shall report 
to the Governor and Legislature on any matter relating to radioac- 
tive waste disposal the Commission deems appropriate and advise 
and make recommendations on the policy of the State concerning 
nuclear waste disposal projects. Chapter One of the Report 
presents a brief overview of the Commission’s functions and statu- 
tory charges. It also contains a summary of developments which 
have affected the overall nuclear waste disposl issue since the last 
Commission Report was published in November, 1988. Chapter 
Two contains a synthesis of Commission activities and reports on 
the findings of the Commission relative to the geotechnical, envi- 
ronmental, socioeconomic, transportation, intergovernmental and 
legal aspects of federal and State nuclear waste program efforts. 


27811 (NWPO-GR-13) Storage of spent fuel from the 
nation’s nuclear reactors: Status, technology, and policy op- 
tions. Nevada Nuclear Waste Project Office, Carson City, NV 
(United States). Oct 1989. 36p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG08-85NV10461. Order 
Number DE92017891. Source: OSTI; NTIS; INIS; GPO Dep. 

Since the beginning of the commercial nuclear electric power in- 
dustry, it has been recognized that spent nuclear reactor fuel must 
be able to be readily removed from the reactor vessel in the plant 
and safely stored on-site. The need for adjacent ready storage is 
first for safety. In the event of an emergency, or necessary mainte- 
nance that requires the removal of irradiated fuel from the reactor 
vessel, cooled reserve storage capacity for the full amount of fuel 
from the reactor core must be available. Also, the uranium fuel in 
the reactor eventually reaches the point where its heat generation 
is below the planned efficiency for steam production which drives 
the turbines and generators. It then must be replaced by fresh ura- 
nium fuel, with the “spent fuel” elements being removed to a safe 
and convenient storage location near the reactor vessel. The fed- 
eral nuclear waste repository program, even without delays in the 
current schedule of disposal becoming available in 2003, will result 
in a large percentage of the 111 existing operable commercial re- 
actors requiring expansion of their spent fuel storage capacity. How 
that need can and will be met raises issues of both technology and 
policy that will be reviewed in this report. 


27812 (NWPO-GR-15) Yucca Mountain program summary 
of research and technical review activities, July 1988—June 
1989. Nevada Nuclear Waste Project Office, Carson City, NV 
(United States); Nevada Univ., Las Vegas, NV (United States). 
Desert Research Inst.; Nevada Univ., Reno, NV (United States). 
Desert Research Inst. Nov 1989. 95p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG08-85NV10461. 
Order Number DE92017893. Source: OSTI; NTIS; INIS; GPO Dep. 

The Desert Research Institute (DRI), through its Water Re- 
sources Center (WRC), since 1984 has supported the State of 
Nevada Nuclear Waste Project Office’s activities related to the pro- 
posed high-level radioactive waste repository at Yucca Mountain on 
the Nevada Test Site (NTS). This effort is directed at providing the 
State Office with an unbiased evaluation of the Yucca Mountain 
Project (YMP) investigations performed by the US Department of 
Energy (DOE) and the Nuclear Regulatory Commission (NRC). 
The overall objective is to determine independently whether or not 
the site meets the performance criteria defined by the Nuclear 
Waste Policy Act of 1982 and amendments for isolating and con- 
taining the wastes during emplacement and the proposed life of 
the repository. A particularly important area of concern with the 
proposed repository is the site’s hydrology. The faculty of the DRI 
have long been involved with research throughout the State and 
have particular expertise in groundwater studies related to radionu- 
clide migration and hydrologic safety of underground nuclear 
testing by DOE and predecessor agencies. In addition, we utilize 
laboratory personnel for chemical and isotopic analyses in both of 
the DRI-WMC water chemistry laboratories. 


27813. (NWPO-GR-16) Geothermal evaluation and analysis 
of the Yucca Mountain Repository, Nevada: Final report, July 





1, 1989-December 31, 1989. Nevada Nuclear Waste Project Of- 
fice, Carson City, NV (United States); Nevada Univ., Reno, NV 
(United States). Div. of Earth Sciences. 17 Jun 1989. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG08-85NV10461. Order Number DE92017904. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This is the final report on the geothermal analysis and evaluation 
for the nuclear waste repository at Yucca Mountain, for 
the period of July 1, 1989 to December 31, 1989. Heat flow values 
were derived by measuring the thermal conductivities of samples 
taken from selected exploratory wells. Temperature gradients are 
recorded from the same wells. By using computer generated con- 
tour maps of the area, another interpretation of the heat-flow can 
be derived. Results of the mapping do not coincide with the past 
observations of the data. Another method used to evaluate the 
heat-flow of Yucca Mountain was to compare the temperature- 
depth relationship of the area. (MB) 


27814 ere Center for Volcanic and Tectonic 
cae of Geoscience annual report, October 1, 

30, 1990. Smith, E.|. (Nevada Univ., Las Vegas, 
NV (United States). Center for Volcanic and Tectonic Studies). 
Nevada Nuclear Waste Project Office, Carson City, NV (United 
States); Nevada Univ., Las Vegas, NV (United States). Center for 
Volcanic and Tectonic Studies. 1 Nov 1990. 168p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG08- 
85NV10461. Order Number DE92017912. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report summarizes our activities during the period October 
1, 1989 to September 30, 1990. Our goal was to develop an un- 
derstanding of late-Miocene and Pliocene volcanism in the Great 
Basin by studying Pliocene volcanoes in the vicinity of the pro- 

high-level nuclear waste repository at Yucca Mountain, 
Nevada. Field studies during this period concentrated on the Qua- 
ternary volcanoes in Crater Flat, Yucca Mountain, Fortification Hill, 
at Buckboard Mesa and Sleeping Butte, and in the Reveille Range. 
Also, a study was initiated on structurally disrupted basaltic rocks 
in the northern White Hills of Mohave County, Arizona. As well as 
progress reports of our work in Crater Fiat, Fortification Hill and the 
Reveille Range, this paper also includes a summary of model that 
relates changing styles of Tertiary extension to changing magmatic 
compositions, and a summary of work being done in the White 
Hills, Arizona. In the Appendix, we include copies of published pa- 
pers not previously incorporated in our monthly reports. 


27815 (NWPO-GR-24-Vol.1) Evaluation of the geologic re- 
lations and seismotectonic stability of the Yucca Mountain 
area, Nevada Nuclear Waste Site Investigation (NNWS)): Final 
report, January 1, 1987—June 30, 1988: Volume 1. Nevada Nu- 
clear Waste Project Office, Carson City, NV (United States); 
Nevada Univ., Reno, NV (United States). Center for Neotectonic 
Studies. Oct 1988. 393p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG08-85NV10461. Order Number 
DE92017901. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides a summary of progress for the project “Eval- 
uation of the Geologic Relations and Seismotectonic Stability of the 
Yucca Mountain Area, Nevada Nuclear Waste Site Investigation 
(NNWSI)” for the eighteen month period of January 1, 1987 to 
June 10, 1988. This final report was preceded by the final report 
for the initial six month period, July 1, 1986 to December 31, 1986 
(submitted on January 25, 1987, and revised in June 1987.) Qua- 
ternary Tectonics, Geochemical, Mineral Deposits, Vulcanic 
Geology, Seismology, Tectonics, Neotectonics, Remote Sensing, 
Geotechnical Assessments, Geotechnical Rock Mass Assess- 
ments, Basinal Studies, and Strong Ground Motion. 


27816 (NWPO-GR-24-Vol.2) Evaluation of the geologic re- 
lations and seismotectonic stability of the Yucca Mountain 
Area, Nevada Nuclear Waste Site Investigation (NNWSI): Vol 
ume 2, Final report, October 1988. Peppin, W.A. Nevada Univ., 
Reno, NV (United States). Center for Neotectonic Studies. [1988]. 
257p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG08-85NV10461. Order Number DE92017902. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes activities for the year ending 30 June 
1988 by staff members of the Seismological Laboratory in support 
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of the Yucca Mountain site assessment program. Activities during 
the year centered largely around acquisition of equipment to be 
used for site assessment and around a review of the draft site 
characterization plan for Yucca Mountain. Due to modifications in 
the scheduling and level of funding, this work has not progressed 
as originally anticipated. The we describes progress in seven ar- 
eas, listed in approximate order of significance to the Yucca 
Mountain project. These are: (1) equipment acquisition, (2) review 
of the draft site characterization plan, (3) studies of earthquake se- 
quence related to the tectonic problems at Yucca Mountain, (4) a 
review of the work of Szymanski in relation to Task 4 concerns, (5) 
coordination meetings with USGS, DOE, and NRC personnel, (6) 
studies related to Yucca Mountain, and (7) other studies. 


27817 (NWPO-SE-026-90) Native Americans and Yucca 
Mountain: A summary . Fowler, C.S. Nevada Nuclear 
Waste Project Office, Carson City, NV (United States). Sep 1990. 
305p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FGO08-85NV10461. Order Number DE92017730. 
Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

This report summarizes data collected between September 1986 
and September 1988 relative to Native American concerns involv- 
ing the potential siting of a high-level nuclear waste repository at 
Yucca Mountain, Nevada. The data were collected from Western 
Shoshone and Southern Paiute people upon whose aboriginal 
lands the repository potentially is to be located. Western Shoshone 
people involved in the study were those resident or affiliated with 
reservation communities at Yomba and Duckwater, Nevada, and 
Death Valley, California. Southern Paiute people were at reserva- 
tion communities at Moapa and Las Vegas. Additional persons of 
Western Shoshone and Southern Paiute descent were interviewed 
at Beatty, Tonopah, Caliente, Pahrump, and Las Vegas, Nevada. 
The work was part of a larger project of socioeconomic studies for 
the State of Nevada’s Nuclear Waste Projects office, conducted by 
Mountain West of Phoenix, Arizona. 


27818 (NWPO-SE-036-87) Yucca Mountain socioeconomic 
project report on the 1987 risk telephone surveys. 
Kunreuther, H. (Pennsylvania Univ., Philadelphia, PA (United 
States). Wharton School of Finance and Commerce); Siovic, P.; 

Nigg, J.; Desvousges, W.H. Nevada Nuclear Waste Project Office, 
Carson City, NV (United States); Pennsyivania Univ., Philadelphia, 
PA (United States). Wharton School of Finance and Commerce; 
Decision Research, Eugene, OR (United States); Arizona State 
Univ., Tempe, AZ (United States); Research Triangle Inst., Re- 
search Triangle Park, NC (United States). Sep 1987. 193p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO8-85NV10461. Order Number DE92017735. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The measurement of the risk-related impacts from the siting of a 
high-level nuclear waste (HLNW) repository represents a new and 
important addition to conventional socioeconomic impact studies. In 
particular, the driving forces behind these impacts are the risks 
people perceive to be associated with the repository. Measuring 
the risk impacts requires a complementary set of approaches, of 
which, risk surveys are the cornerstone.a The purpose of these 
surveys is to provide scientifically defensible measures of the risk- 
related impacts. The risk surveys follow directly from a conceptual 
framework of how the HLNW repository affects peoples’ percep- 
tions and, ultimately, their behaviors. These surveys describe and 
measure: Characteristics of individuals, Risks people perceive from 
the HLNW repository, Views, or mind sets, they form about the 
HLNW repository, Changes in behaviors—e.g., changes in retire- 
ment decisions or industrial relocations—induced by the location of 
the repository, and Changes in well-being of Nevada citizens, if the 
repository were located at Yucca Mountain. 


27819 (NWPO-SE-037-91) Yucca Mountain Socioeconomic 
: The 1991 Nevada State survey: Key find- 
Ings. Flynn, J.H.; Mertz, C.K.; Slovic, P. Nevada Nuclear Waste 
Project Office, Carson City, NV (United States). May 1991. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG08-85NV 10461. Order Number DE92017712. Source: 
OSTI; NTIS; INIS; GPO Dep. 
The 1991 Nevada State Telephone Survey was implemented by 
Decision Research on behalf of the State of Nevada, Agency for 
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Nuclear Projects/Nuclear Waste Project Office (NWPO) as part of 
an ongoing socioeconomic impact assessment study. The scope of 
this survey was considerably smaller than a previous survey con- 
ducted in 1989 and focused more upon public evaluations of the 
Yucca Mountain repository program and the trust Nevadans cur- 
rently addressing the siting issues. In order to provide place in key 
public officials who are Longitudinal data on the repository pro- 
gram, the 1991 questionnaire consisted of questions that were 
used in the 1989 NWPO survey which was conducted by Mountain 
West Research. As a result, the findings from this survey are com- 
pared with analogous items from the 1989 survey, and with the 
results from a survey commissioned by the Las Vegas Review- 
Journal and reported in their issue of October 21, 1990. The 
Review-Journal survey was conducted by Bruce Merri11 of the Ari- 
zona State University Media Research Center. A more complete 
comparison of the 1989 and 1991 surveys sponsored by NWPO is 
possible since the researchers at Decision Research had access to 
both these databases. The only source of information for the 
Review-Journal findings was the articles published in the Fall, 
1990. The findings of the 1991 survey show that Nevadans oppose 
the federal government attempts to locate a high-level radioactive 
waste repository at Yucca Mountain. They support a policy of op- 
position on the part of Nevada officials. They believe that 
Nevadans should have the final say in whether to accept the 
repository or not, and they reject the proposition that benefits from 
the repository program will outweigh the harms. These findings are 
very similar to survey results from 1989 and 1990 and once again 
demonstrate very widespread public opposition by Nevadans to the 
current federal repository program. 


27820 (NWPO-SE-038-91) Southern Nevada residents’ 


views about the Yucca Mountain high-level nuclear waste 
repository and related issues: A comperative analysis of ur- 
ban and rural survey data. Krannich, R.S. (Utah State Univ., 
Logan, UT (United States)); Little, R.L.; Mushkatel, A.; Pijawka, 
K.D.; Jones, P. Nevada Nuclear Waste Project Office, Carson City, 
NV (United States). Oct 1991. 1387p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract FG08-85NV10461. 
Order Number DE92017676. Source: OSTI; NTIS; INIS; GPO Dep. 
two separate surveys were undertaken in 1988 to ascertain 
southern Nevadans’ views about the Yucca Mountain repository 
and related issues. The first of these studies focused on the atti- 
tudes and perceptions of residents in the Las Vegas metropolitan 
area. The second study addressed similar issues, but focused on 
the views of residents in six rural communities in three counties 
adjacent to the Yucca Mountain site. However, parallel findings 
from the two data sets have not been jointly analyzed in order to 
identify ways in which the views and orientations of residents in the 
rural and urban study areas may be similar or different. The 
purpose of this report is to develop and present a comparative as- 
sessment of selected issues addressed in the rural and urban 
surveys. Because both urban and rural populations would poten- 
tially be impacted by the Yucca Mountain repository, such an 
analysis will provide important insights into possible repository im- 
pacts on the well-being of residents throughout southern Nevada. 


27821 (NWPO-SE-039-91-Vol.1) Native Americans and 
Yucca Mountain: A revised and updated summary on re- 
search undertaken between 1987 and 1991: Volume 1. Fowler, 
C.S. (Cultural Resources Consultants Ltd., Reno, NV (United 
States)). Nevada Nuclear Waste Project Office, Carson City, NV 
(United States); Cultural Resources Consultants Ltd., Reno, NV 
(United States). 15 Oct 1991. 210p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG08-85NV10461. 
Order Number DE92017713. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes data collected between September 1986 
and September 1988 relative to Native American concerns involv- 
ing the potential siting of a high-level nuclear waste repository at 
Yucca Mountain, Nevada. The data were collected from Western 
Shoshone and Southern Paiute people upon whose aboriginal 
lands the repository potentially is to be located. Western Shoshone 
people involved in the study were those resident or affiliated with 
reservation communities at Yomba and Duckwater, Nevada, and 
Death Valley, California. Southern Paiute people were at reserva- 
tion communities at Moapa and Las Vegas. Additional persons of 
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Western Shoshone and Southern Paiute descent were interviewed 
at Beatty, Tonopah, Caliente, Pahrump, and Las Vegas, Nevada. 
The work was part of a larger project of socioeconomic studies for 
the State of Nevada’s Nuclear Waste Projects office, conducted by 
Mountain West of Phoenix, Arizona. 


27822 (NWPO-SE-039-91-Vol.2) Native Americans and 
Yucca Mountain: A revised and updated summary report on re- 
search undertaken between 1987 and 1991: Volume 2. Fowler, 
C.S. (Cultural Resources Consultants Ltd., Reno, NV (United 
States)). Nevada Nuclear Waste Project Office, Carson City, NV 
(United States); Cultural Resources Consultants Ltd., Reno, NV 
(United States). 15 Oct 1991. 176p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG08-85NV10461. 
Order Number DE92017714. Source: OSTI; NTIS; INIS; GPO Dep. 

This report consists of Yucca Mountain Project bibliographies. It 
is the appendix to a report that summarizes data collected between 
September 1986 and September 1988 relative to Native American 
concerns involving the potential siting of a high-level nuclear waste 
repository at Yucca Mountain, Nevada. The data were collected 
from Western Shoshone and Southern Paiute people upon whose 
aboriginal lands the repository potentially is to be located. Western 
Shoshone people involved in the study were those resident or affili- 
ated with reservation communities at Yomba and Duckwater, 
Nevada, and Death Valley, California. Southern Paiute people were 
at reservation communities at Moapa and Las Vegas. Additional 
persons of Western Shoshone and Southern Paiute descent were 
interviewed at Beatty, Tonopah, Caliente, Pahrump, and Las 
Vegas, Nevada. The work was part of a larger project of socioeco- 
nomic studies for the State of Nevada’s Nuclear Waste Projects 
office, conducted by Mountain West of Phoenix, Arizona. 


27823 (NWPO-SE-040-91) Socioeconomic profiles of 
Native American communities: Las Vegas Tribes of Paiute In- 
dians. Rusco, M.K. (Cultural Resources Consultants, Ltd. Reno 
Nevada (United States)). Nevada Nuclear Waste Project Office, 
Carson City, NV (United States). Oct 1991. 76p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG08- 
85NV10461. Order Number DE92017733. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Las Vegas Colony is located in northwest Las Vegas, Clark 
County, Nevada. With the Snow Mountain Reservation, a 3,840 US 
95, it forms the land base for the Las Vegas Tribe of Paiute Indians. 
This report describes data collected in 1987 and 1988 during sev- 
eral visits to the Colony. Socioeconomic data were collected during 
a house-to-house census and during the administration of a formal 
questionnaire to a sample of ten Colony residents. Visits to the 
Colony in 1990 and 1991 enabled us to confirm the current reliabil- 
ity of some of these data and to make changes where necessary. 
Respondents were also given an opportunity to express concerns 
about the proposed radioactive waste facility at Yucca Mountain. 


27824 (NWPO-SE-041-91) Socioeconomic profiles of na- 
tive American communities: Yomba Shoshone Reservation. 
Hamby, M. (Cultural Resources Consultants Ltd., Reno, NV (United 
States)); Rusco, E. Nevada Nuclear Waste Project Office, Carson 
City, NV (United States); Cultural Resources Consultants Ltd., 
Reno, NV (United States). Oct 1991. 126p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG08-85NV10461. 
Order Number DE92017578. Source: OSTI; NTIS; INIS; GPO Dep. 

This report was written by the State of Nevada Agency for Nu- 
clear Projects/Nuclear Waste Project Office. This office oversees 
the nuclear waste activities for the proposed Yucca Mountain high- 
level waste facility for the state of Nevada. The Yomba Shoshone 
Reservation socio-economic profile was the basis of this paper. It 
describes the life and current status of the Shoshone Indians. Pop- 
ulation, utilities, education and social services of the Shoshone are 
examples of the topics which are discussed. It is intended as base- 
line information only. It eventually summarizes and compares data 
from the public opinion of the Shoshone about the high level waste 
repository at Yucca Mountain. (MB) 


27825 (NWPO-SE-042-91) Socloeconomic profiles of 
native American communities: Duckwater Shoshone Reserva- 
tlon. Hamby, M. (Cultural Resources Consultants Ltd., Reno, NV 
(United States)). Nevada Nuclear Waste Project Office, Carson 
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City, NV (United States); Cultural Resources Consultants Ltd., 
Reno, NV (United States). Oct 1991. 97p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG08-85NV10461. 
Order Number DE92017705. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents socioeconomic aspects of Native Americans 
of the Duckwater Shoshone Reservation. A survey is included con- 
cerning their views on the proposed Yucca Mountain waste 
repository. (CBS) 


27826 (NWPO-SE-043-91) Native Americans and state and 
local governments. Rusco, E.R. (Cultural Resources Consultants, 
Ltd. Reno, Nevada (United States)). Nevada Nuclear Waste Project 
Office, Carson City, NV (United States). Oct 1991. 52p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG08- 
85NV10461. Order Number DE92017732. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Native Americans’ concerns arising from the possibility of estab- 
lishment of a nuclear repository for high level wastes at Yucca 
Mountain fall principally into two main categories. First, the 
strongest objection to the repository comes from traditional Western 
Shoshones. Their objections are based on a claim that the West- 
ern Shoshones still own Yucca Mountain and also on the assertion 
that putting high level nuclear wastes into the ground is a violation 
of their religious views regarding nature. Second, there are several 
reservations around the Yucca Mountain site that might be affected 
in various ways by building of the repository. There is a question 
about how many such reservations there are, which can only be 
decided when more information is available. This report discusses 
two questions: the bearing of the continued vigorous assertion by 
traditionalist Western Shoshones of their land claim; and the extent 
to which Nevada state and local governments are able to under- 
stand and represent Indian viewpoints about Yucca Mountain. 


27827 (NWPO-SE-044-91) A structural model analysis of 

opposition to a high-level radioactive waste facility. 
Flynn, J. (Nevada Nuclear Waste Project Office, Carson City, NV 
(United States)); Mertz, C.K.; Slovic, P.; Burns, W. Nevada Nuclear 
Waste Project Office, Carson City, NV (United States). Sep 1991. 
33p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG08-85NV10461. Order Number DE92017731. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Studies show that most Nevada residents and almost all state 
Officials oppose the proposed high-level radioactive waste reposi- 
tory project at Yucca Mountain. Surveys of the public show that 
individual citizens view the Yucca Mountain repository as having 
high risk; nuclear experts, in contrast, believe the risks are very 
low. Policy analysts have suggested that public risk perceptions 
may be reduced by better program management, increased trust in 
the federal government, and increased economic benefits for 
accepting a repository. The model developed in this study is de- 
signed to examine the relationship between public perceptions of 
risk, trust in risk management, and potential economic impacts of 
the current repository program using a confirmatory multivariate 
method known as covariance structure analysis. The results 
indicate that perceptions of potential economic gains have little re- 
lationship to opposition to the repository. On the other hand, risk 
perceptions and the level of trust in repository management are 
closely related to each other and to opposition. The impacts of risk 
perception and trust in management on opposition to the repository 
result from a combination of their direct influences as well as their 
indirect influences operating through perceptions that the repository 
would have serious negative impacts on the state’s economy due 
to stigmatization and reduced tourism. 


27828 (NWPO-TN-—002-89) Transportation needs assess- 
ment: Emergency response section. Nevada Nuclear Waste 
Project Office, Carson City, NV (United States); Mountain West 
Research, Las Vegas, NV (United States). May 1989. 588p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG08-85NV10461. Order Number DE92017709. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The transportation impacts of moving high level nuclear waste 
(HLNW) to a repository at Yucca Mountain in Nevada are of con- 
cern to the residents of the State as well as to the residents of 
other states through which the nuclear wastes might be trans- 
ported. The projected volume of the waste suggests that shipments 


will occur on a daily basis for some period of time. This will in- 
crease the risk of accidents, including a catastrophic incident. 
Furthermore, as the likelihood of repository construction and opera- 
tion and waste shipments increase, so will the attention given by 
the national media. This document is not to be construed as a will- 
ingness to accept the HLNW repository on the part of the State. 
Rather it is an initial step in ensuring that the safety and well-being 
of Nevada residents and visitors and the State’s economy will be 

ly addressed in federal decision-making pertaining to the 
transportation of HLNW into and across Nevada for disposal in the 
proposed repository. The Preferred Transportation System Needs 
Assessment identifies critical system design elements and techni- 
cal and social issues that must be considered in conducting a 
comprehensive transportation impact analysis. Development of the 
needs assessment and the impact analysis is especially complex 
because of the absence of information and experience with 
shipping HLNW and because of the “low probability, high conse- 
quence” aspect of the transportation risk. 


27829 (ORISE-92/E-41) Verification survey of the Baker 
and Williams Warehouses, Bul 521-527, New York, New 
York: Final report. Berger, J.D.; Cotten, P.R.; Payne, J.L. Oak 
Ridge Inst. for Science and Education, TN (United States). May 
1992. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-760R00033. Order Number 
DE92016386. Source: OSTI; NTIS; INIS; GPO Dep. 

During the early 1940's, the Manhattan Engineer District (MED), 
predecessor to the Atomic Energy Commission (AEC) and the De- 
partment of Energy (DOE), shipped uranium concentrates to the 
former Baker and Williams Warehouses on West 20th Street, in 
New York, New York. The warehouses were used for short-term 
storage of the uranium that was later distributed to various US Gov- 
ernment facilities. According to historical information, approximately 
99,430 kg (219,000 Ibs) of orange and yellow sodium uranate was 
delivered in 1942, and approximately 39,000 kg (86,000 Ibs) of or- 
ange and yellow sodium uranate, 10,000 kg (22,000 ibs) of sodium 
uranyl carbonate, and 9,080 kg (20,000 Ibs) of black uranium oxide 
were delivered to the Baker and Williams Warehouses in 1943. In 
1989, DOE reviewed available historical documentation, describing 
MED/AEC activities conducted at this facility, and, based on this in- 
formation, determined that the potential for radioactive material to 
be present as a result of the past activities was low. However, the 
available information was not sufficient to demonstrate that radio- 
logical conditions of the site, following termination of MED/AEC 
activities, satisfied current criteria for use without restrictions. DOE 
decided that a radiological survey should be performed to deter- 
mine whether additional investigations were warranted under the 
Formerly Utilized Sites Remedial Action Program (FUSRAP). The 
purpose of the radiological survey was to obtain sufficient radiologi- 
cal measurements such that DOE Headquarters could determine 
whether the site should be included for remedial action or elimi- 
nated from FUSRAP. A preliminary site visit was performed by the 
Environmental Survey and Site Assessment Program (ESSAP) of 
Oak Ridge Associated Universities and it was determined that 
Building 521-527 would be included in the survey, based on visual 
inspections and accessibility to the adjoining 529-535 building. 


27830 (ORNL/ER-80) Waste characterization data manual 
for the Inactive liquid low-level waste tank systems at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee: Environ 
mental Restoration Program. Oak Ridge National Lab., TN 
(United States). Jun 1992. 138p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92018074. Source: OSTI; NTIS; INIS; GPO Dep. 

This Waste Characterization Data Manual contains the results of 
an analysis of the contents of liquid low-level waste (LLLW) tanks 
that have been removed from service in accordance with the re- 
quirements of the Oak Ridge Reservation (ORR) Federal Facility 
Agreement (FFA), Sect. IX.G.1. This manual contains the results of 
sampling activities that were conducted at the Oak Ridge National 
Laboratory in 1988. Thirty-three tanks were sampled and analyzed 
at that time. Sampling of the remaining inactive tanks is currently 
underway, and data from these tanks will be added to this manual 
as they become available. Data are presented from analysis of 
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volatile organic compounds, semivolatile organic compounds, poly- 
chlorinated biphenyls, radiochemical compounds, and inorganic 
compounds. 


27831 (ORNL/TM-12031) Treatability studies for decontam- 
ination of Melton Valley Storage Tank supemate. Arnold, W.D.; 
Fowler, V.L.; Perona, J.J.; McTaggart, D.R. Oak Ridge National 
Lab., TN (United States). Aug 1992. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92018097. Source: OSTI; NTIS; INIS; GPO Dep. 
Liquid low-level waste, primarily nitric acid contaminated with 
radionuclides and minor concentrations of organics and heavy met- 
als, is neutralized with sodium hydroxide, concentrated by 
evaporation, and stored for processing and disposal. The evapora- 
tor concentrate separates into sludge and supemate phases upon 
cooling. The supernate is 4 to 5 mol/L sodium nitrate contaminated 
with soluble radionuclides, principally '*7Cs, ®°Sr, and '4C, while 
the sludge consists of precipitated carbonates and hydroxides of 
metals and transuranic elements. Methods for treatment and dis- 
posal of this waste are being developed. In studies to determine 
the feasibility of removing '*’7Cs from the supernates before solidifi- 
cation campaigns, batch sorption measurements were made from 
four simulated supernate solutions with four different samples of 
potassium hexacyanocobalt ferrate (KCCF). Cesium decontamina- 
tion factors of 1 to 8 were obtained with different KCCF batches 
from a highly-salted supernate at pH 13. Decontamination factors 
as high as 50 were measured from supernates with lower salt con- 
tent and pH, in fact, the pH had a greater effect than the solution 
composition on the decontamination factors. The decontamination 
factors were highest after 1 to 2 d of mixing and decreased with 
longer mixing times due to decomposition of the KCCF in the alka- 
line solution. The decontamination factors decreased with settling 
time and were lower for the same total contact time (mixing + set- 
tling) for the longer mixing times, indicating more rapid KCCF 
decomposition during mixing than during settling. There was no 
Stratification of cesium in the tubes as the KCCF decomposed. 


27832 Blological barrier composition and method of use. 
Corey, J.C.; Murphy, C.E. To Dept. of Energy. 14 Aug 1990. USA 
Patent patent application 7-567,038. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE92017036. Source: OSTI; NTIS; GPO Dep. 

This report describes a composition for use as barrier to the 
growth of biological organisms such as roots, insects and small 
burrowing animals. It comprises a mixture of an effective amount of 
a chemical substance that thwarts the movement of the biological 
organisms, the substance diffused in a sufficient quality of a 
medium so that the physical and chemical characteristics of the 
medium rather than adjacent soil determine the rate of diffusion of 
the chemical substance. In one embodiment, trifluralin, a root 
growth inhibitor, is mixed with bentonite clay to provide a water- 
impermeable, root growth inhibiting barrier for a disposal site. The 
amount of clay and trifluralin is determined independent of the 
physical characteristics of the soil of the site thus avoiding the need 
for engineering the trifluralin for each set of soil characteristics. 


27833 Rotary kiln seal. Drexler, R.L. To Dept. of Energy. 17 
Oct 1990. USA Patent patent application 7-599,818. 39p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE92016221. Source: OSTI; 
NTIS; GPO Dep. 

A rotary seal used to prevent the escape of contaminants from a 
rotating kiln incinerator. The rotating seal combines a rotating disc 
plate which is attached to the rotating kiln shell and four sets of 
non-rotating carbon seal bars housed in a primary and secondary 
housing and which rub on the sides of the disc. A seal air system 
is used to create a positive pressure in a chamber between the pri- 
mary and secondary seals to create a positive air flow into the 
contaminated gas chamber. The seal air system also employs an 
air inlet located between the secondary and tertiary seals to further 
insure that no contaminants pass the seal and enter the external 
environment and to provide makeup air for the air which flows into 
the contaminated gas chamber. The pressure exerted by the seal 
bars on the rotating disc is controlled by means of a preload 
spring. The seal is capable of operating in a thermally changing 
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environment where the both radial expansion and axial movement 
of the rotating kiln do not result in the failure of the seal. 


27834 (PNL-7810) Review of technologies for the pretreat- 
ment of retrieved single-shell tank waste at Hanford. Gerber, 
M.A. Pacific Northwest Lab., Richland, WA (United States). Aug 
1992. 174p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE92019232. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the study reported here was to identify and eval- 
uate innovative processes that could be used to pretreat mixed 
waste retrieved from the 149 single-shell tanks (SSTs) on the US 
Department of Energy's (DOE) Hanford site. The information was 
collected as part of the Single Shell Tank Waste Treatment project 
at Pacific Northwest Laboratory (PNL). The project is being con- 
ducted for Westinghouse Hanford Company under their SST 
Disposal Program. 


27835 (PNL-8074) Radioactive waste m in the 
former USSR: Volume 3. Bradley, D.J. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1992. 171p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92018450. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Radioactive waste materials—-and the methods being used to 
treat, process, store, transport, and dispose of them—have come 
under increased scrutiny over last decade, both nationally and in- 
ternationally. Nuclear waste practices in the former Soviet Union, 
arguably the world’s largest nuclear waste management system, 
are of obvious interest and may affect practices in other countries. 
In addition, poor waste management practices are causing increas- 
ing technical, political, and economic problems for the Soviet 
Union, and this will undoubtedly influence future strategies. this re- 
port was prepared as part of a continuing effort to gain a better 
understanding of the radioactive waste management program in 
the former Soviet Union. the scope of this study covers all publicly 
known radioactive waste management activities in the former So- 
viet Union as of April 1992, and is based on a review of a wide 
variety of literature sources, including documents, meeting presen- 
tations, and data base searches of worldwide press releases. The 
study focuses primarily on nuclear waste management activities in 
the former Soviet Union, but relevant background information on 
nuclear reactors is also provided in appendixes. 


27836 (PNL-8152) Fifth in situ vitrification engineering- 
scale test of simulated INEL buried waste sites. Bergsman, 
T.M. (Pacific Northwest Lab., Richland, WA (United States)); 
Shade, J.W.; Farnsworth, R.K. Pacific Northwest Lab., Richland, 
WA (United States). Jun 1992. 70p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92017951. Source: OSTI; NTIS; INIS; GPO Dep. 

In September 1990, an engineering-scale in situ vitrification (ISV) 
test was conducted on sealed canisters containing a combined mix- 
ture of buried waste materials expected to be present at the Idaho 
National Engineering Laboratory (INEL) Subsurface Disposal Area 
(SDA). The test was part of a Pacific Northwest Laboratory (PNL) 
program to assist INEL in treatability studies of the potential appli- 
cation of ISV to mixed transuranic wastes at the INEL SDA. The 
purpose of this test was to determine the effect of a close-packed 
layer of sealed containers on ISV processing performance. Specific 
objectives included determining (1) the effect of releases from 
sealed containers on hood plenum pressure and temperature, (2) 
the release pressure ad temperatures of the sealed canisters, (3) 
the relationships between canister depressurization and melt en- 
capsulation, (4) the resulting glass and soil quality, (5) the potential 
effects of thermal transport due to a canister layer, (6) the effects 
on particle entrainment of differing angles of approach for the ISV 
mekt front, and (7) the effects of these canisters on the volatilization 
of voltatile and semivolatile contaminants into the hood plenum. 


27837 (PNL-8165) Ferrocyanide Safety Project: FY 1991 
annual report. Hallen, R.T.; Burger, L.L.; Hockey, R.L.; Lilga, 
M.A.; Scheele, R.D.; Tingey, J.M. Pacific Northwest Lab., Richland, 
WA (United States). Jun 1992. 49p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92017953. Source: OSTI; NTIS; GPO Dep. 





The Hanford Ferrocyanide Task Team is addressing issues in- 
volving ferrocyanide precipitates in the single-shell waste storage 
tanks (SSTs), in particular the risk of explosion. This Task Team, 
which is composed of researchers from Westinghouse Hanford 
Company (WHC), Pacific Northwest Laboratory (PNL), an outside 
consultants, was formed in response to the need for an updated 
analysis of safety questions on the Hanford SSTSs. The Ferro- 
cyanide Safety Project, discussed in this report, is being conducted 
by PNL as part of the Waste Tank Safety Program led by WHC. 
The overall purpose of the WHC program, which is sponsored by 
the US Department of Energy's Tank Safety Project Office, is to 
provide technical information on ferrocyanide chemistry and its 
interaction and reactive behavior with other tank constituents. Ulti- 
mately, this information will be used to maintain the tanks in a safe 
condition, implement interim stabilization strategies, and identity 
optimal disposal options. While by itself ferrocyanide is a stable 
complex of ferrous ion and cyanide, it can be made to explode in 
the laboratory in the presence of oxidizing materials such as ni- 
trates and/or nitrites temperatures above 280°C or by sufficient 
electrical spark. The specific goal of the PNL project is so deter- 
mine the conditions necessary for the ferrocyanide-bearing wastes 
in Hanford SSTs to represent a hazard, to determine the conditions 
where these same wastes am not a hazard, or to determine the 
conditions which are necessary to assure the wastes are safe prior 
to treatment for permanent disposal. This annual report gives the 
results of the work conducted by PNL in FY 1991. The activities 
mainly focused on preparing and characterizing synthetic wastes 
and alkali nickel ferrocyanides produced using the In-Farm cesium 
scavenging flowsheet and pure potential nickel ferrocyanides that 
could be produced by all of the cesium scavenging flowsheets. 


27838 (PNL-8170) Preliminary investigation of the poten- 
tial for transient vapor release events during in situ 
vitrification based on thermal- hydraulic modeling. Roberts, 
J.S.; Woosley, S.L.; Lessor, D.L.; Strachan, C. Pacific Northwest 
Lab., Richland, WA (United States). Jul 1992. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830 ;FGO6-89ER75522. Order Number DE92018664. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This study investigates a possible cause of molten glass dis- 
placements that occurred during two recent in situ vitrification (ISV) 
tests. The study was conducted for the US Department of Energy 
by Pacific Northwest Laboratory. It is hypothesized that these glass 
displacements are caused by large gas bubbies rising up through 
the ISV melt and bursting at its surface. These bubbles cause the 
molten surface to upwell and possibly overflow. When the bubbles 
burst, molten glass is thrown from the melt surface and the volume 
of gas contained in the bubble is released into the hood. Both of 
these phenomena are undesirable because the molten soil ejected 
from the melt is dangerous to operating personnel and can dam- 
age equipment. The sudden gas release can cause a temporary 
pressurization of the hood, allowing potentially contaminated gas to 
escape to the atmosphere. This study attempts to explain the con- 
ditions necessary for formation of large gas bubbles in the melt so 
that future glass displacements can be avoided. 


27839 (PNL-8171) Environmental Restoration and Waste 
Management manpower needs assessment: US Department of 
Energy complex. Holmes, C.W. (Pacific Northwest Lab., Richland, 
WA (United States)); Lewis, R.E.; Hunt, S.T.; Finn, M.G. Pacific 
Northwest Lab., Richland, WA (United States). Jun 1992. 363p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92016648. Source: 
OSTI; NTIS; GPO Dep. 

A study was conducted Pacific Northwest Laboratory and Oak 
Ridge Associated Universities, Inc. to assess the supply and de- 
mand for 53 scientific, engineering, and technical occupations 
relevant to the US Department of Energy's (DOE's) Office of Envi- 
ronmental Restoration and Waste management (EM). These 
assessments were made by examining budget projections and the 
input of program/project and human resources managers through- 
out the DOE complex. Quantitative projections of full-time 
equivalent employees slots for each occupation have been devel- 
oped for the 1993-1997 time frame. Qualitative assessments of 
the factors that affect recruitment, staffing, and retention are also 
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reported. The implications of the study are discussed within the 
likely skills mix of the future workforce and the education and orga- 
nization interventions most likely to address the needs of the DOE 
complex. 


27840 (PNL-SA-20991) Use of a mathematical model for 
prediction of optimum les for in situ bioremedi- 
ation. Shouche, M. (Washington State Univ., Pullman, WA (United 
States). Dept. of Chemical Engineering); Petersen, J.N.; Skeen, 
R.S. Pacific Northwest Lab., Richland, WA (United States). May 
1992. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-920508—4: 14. 
symposium on biotechnology for fuels and chemicals, Gatlinburg, 
TN (United States), 11-15 May 1992). Order Number DE92017136. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Liquid wastes containing radioactive, hazardous, and regulated 

chemicals have been generated throughout the 40+ years of oper- 
ations at the US Department of Energy (DOE) Hanford site. Some 
of these wastes were discharged to the soil column and many of 
the waste components, including nitrate, carbon tetrachloride 
(CCL4), and several radionuclides, have been detected in the Han- 
ford groundwater. Current DOE policy prohibits the disposal of the 
contaminated liquids directly to the environment, and remediation 
of the existing contaminated groundwaters may be required. In-situ 
bioremediation is one technology currently being developed at the 
Hanford to meet the need for cost effective technologies to clean 
groundwater contaminated with CCLy, nitrate, and other organic 
and inorganic contaminants. This paper focuses on the latest re- 
sults of an on-going effort to develop effective in-situ remediation 
strategies through the use of predictive simulations. In particular, 
strategies for nutrient injection are developed which minimize bio- 
mass accumulation within the flow field and thus extend the life of 
injection wells. 
27841 (RFP—4543) Plutonium measurements near back- 
ground levels. EG and G Rocky Flats, Inc., Gokden, CO (United 
States). Rocky Flats Plant. [1992]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC34-90DP62349. 
(CONF-920893-3: Joint statistical meetings of the American Statis- 
tical Association, the Biometric Society and the Institute of 
Mathematical Statistics, Boston, MA (United States), 9-13 Aug 
1992). Order Number DE92016955. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Rocky Flats Plant (RFP) is part of a nationwide nuclear 
weapons research, development, and production complex adminis- 
tered by the United States Department of Energy (DOE). 
Low-levels of environmental Plutonium occurs in and about RFP as 
a result of plant operations. Plutonium is a key element in remedia- 
tion investigations and surface water discharge limits. Most of the 
plutonium analyses at RFP measure concentrations at or near 
background levels. Measurements often show little, if any, pluto- 
nium in the media being sampled, except at known contamination 
sites. Many plutonium results are less than the calculated minimum 
detectable-level (MDL). (MDL is an a priori estimate of the activity 
concentration that can be practically achieved under a specified set 
of typical measurement conditions.) This paper investigates the re- 
lationship between plutonium concentrations and the counting 
uncertainty when measurements are near background, and sug- 
gests why the MDL should not be used as a criteria for limiting 
data. Issues with defining site background and determining attain- 
ment of standards are presented. 


27842 (RFP-4548) NEPA supplement analysis as a plan- 
ning tool. Jones, M.E. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC34-90DP62349. (CONF- 
920851-46: Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting, Boise, ID (United 
States), 23-27 Aug 1992). Order Number DE92016863. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy proposes to utilize a supercompactor 
at its Rocky Flats Plant to reduce the present volume of Low Level 
Mixed Waste (LLMW). The compaction of Low Level Mixed Waste 
is necessary to reduce the volume of LLMW being stored onsite, in 
order to maintain compliance with Resource Conservation and Re- 
covery Act requirements until offsite storage and disposal sites are 
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approved. Previously, the Department of Energy performed an en- 
vironmental assessment of the compaction of TRU and TRU-mixed 
waste. Therefore a Supplement Analysis was developed to deter- 
mine whether existing NEPA analysis adequately addressed the 
environmental impacts associated with the compaction of LLMW in 
the RFP supercompactor. This paper discusses the positive role 


that NEPA analysis can perform in the evaluation of a proposed 
action. 


27843 (RFP—4586) Mixed waste characterization strategy. 
Baldwin, C.E.; Stakebake, J.; Peters, M. EG and G Rocky Flats, 
Inc., Golden, CO (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. (CONF-920791—1: Information exchange meeting on 
characterization sensors and monitoring, Dallas, TX (United 
States), 15-16 Jul 1992). Order Number DE92016957. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Radioactive mixed wastes containing a radioactive component 
subject to the Atomic Energy Act (AEA) and hazardous waste sub- 
ject to resource Conservation and Recovery Act (RCRA) are 
generated, treated, and stored at the Rocky Flats Plant (RFP) and 
are subject to federal and state statutory and regulatory require- 
ments. The US Environmental Protection Agency (EPA) and the 
Colorado Department of Health (CDH) are the two primary regula- 
tory agencies which enforce these requirements. This paper 
describes the mechanism by which RFP will characterize mixed 
wastes within the LDR provisions of RCRA and the LDR FFCA as 
well as for meeting the waste acceptance criteria for disposal. 


27844 (RFP-4587) Containerized mixed waste workshop. 


Baldwin, C. (EG and G Rocky Flats, Inc., Golden, CO (United 
States)); Conway, S. EG and G Rocky Flats, Inc., Gokden, CO 
(United States). [1992]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90DP62349. (CONF-920791— 
2: Information exchange meeting on characterization sensors and 
monitoring, Dallas, TX (United States), 15-16 Jul 1992). Order 
Number DE92016956. Source: OSTI; NTIS; INIS; GPO Dep. 


In July 1991 the United States Department of energy (DOE) 
awarded the Colorado Center for Environmental Management 
(CCEM) a five year grant to support its Technology/Regulatory 
Integration Project (TRIP). TRIP’s goal is to develop and assess al- 
ternative ways for achieving effective citizen participation and 
timely regulatory review in the selection and implementation of in- 
novative cleanup technologies for hazardous waste sites. CCEM is 
sponsoring this workshop to focus on the characterization of 
containerized mixed wastes. Participants will gain an overall under- 
standing of the properties of these wastes and will develop 
strategies and techniques for the waste characterization as needed 
to meet regulatory and waste disposal site requirements and gain 
public acceptability. This effort will focus on containerized mixed 
waste throughout the DOE Complex rather than at any one site. 


27845  (SAIC—91/8000) Report of early site suitability evalu- 
ation of the potential repository site at Yucca Mountain, 
Nevada: Yucca Mountain Site Characterization Project. 
Younker, J.L. (Science Applications International Corp., Las Vegas, 
NV (United States)); Andrews, W.B.; Fasano, G.A.; Herrington, 
C.C.; Mattson, S.R.; Murray, R.C.; Ballou, L.B.; Revelli, M.A.; 
Ducharme, A.R.; Shephard, L.E.; Dudley, W.W.; Hoxie, D.T.; Her- 
Science Applications International Corp., Las Vegas, NV (United 
States). Jan 1992. 419p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC08-87NV10576. Order Number 
DE92017680. Source: OSTI; NTIS; INIS; GPO Dep. 

This study evaluated the technical suitability of Yucca Mountain, 
Nevada, as a potential site for a mined geologic repository for the 
permanent disposal of radioactive waste. The evaluation was con- 
ducted primarily to determine early in the site characterization 
program if there are any features or conditions at the site that indi- 
cate it is unsuitable for repository development. A secondary 
purpose was to determine the status of knowledge in the major 
technical areas that affect the suitability of the site. This early site 
suitability evaluation (ESSE) was conducted by a team of technical 
personnel at the request of the Associate Director of the US De- 
partment of Energy (DOE) Office of Geologic Disposal, a unit 
within the DOE's Office of Civilian Radioactive Waste Management. 
The Yucca Mountain site has been the subject of such evaluations 
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for over a decade. In 1983, the site was evaluated as part of a 
screening. process to identify potentially acceptable sites. The site 
was evaluated in greater detail and found suitable for site charac- 
terization as part of the Environmental Assessment (EA) (DOE, 
1986) required by the Nuclear Waste Policy Act of 1982 (NWPA). 
Additional site data were compiled during the preparation of the 
Site Characterization Plan (SCP) (DOE, 1988a). This early site 
suitability evaluation has considered information that was used in 
preparing both-documents, along with recent information obtained 
since the EA and SCP were published. This body of information is 
referred to in this report as “current information” or “available evi- 
dence.” 


27846 (SAIC—91/8001) Report of the Peer Review Panel on 
the early site suitability evaluation of the Potential Repository 
Site at Yucca Mountain, Nevada: Yucca Mountain Site Charac- 
terization Project. Science Applications International Corp., Las 
Vegas, NV (United States). Jan 1992. 736p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-87NV10576. 
Order Number DE92017681. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) Yucca mountain Site Char- 
acterization Project Office (YMPO) assigned Science Applications 
International Corporation (SAIC), the Technical and Management 
Support Services (T&MSS) contractor to the YmPo, the task of 
conducting an Early Site Suitability Evaluation (ESSE) of the Yucca 
mountain site as a potential site for a high-level radioactive waste 
repository. First, the assignment called for the development of a 
method to evaluate a single site against the DOE General Guide- 
lines for Recommendation of Sites for Nuclear Waste Repositories, 
10 CFR Part 960. Then, using this method, an evaluation team, 
the ESSE Core Team, of senior YMP scientists, engineers, and 
technical experts, evaluated new information obtained about the 
site since publication of the final Environmental Assessment (DOE, 
1986) to determine if new suitability/unsuitability findings could be 
recommended. Finally, the Core Team identified further information 
and analyses needed to make final determinations for each of the 
guidelines. As part of the task, an independent peer review of the 
ESSE report has been conducted. Expertise was solicited that cov- 
ered the entire spectrum of siting guidelines in 10 CFR Part 960 in 
order to provide a complete, in-depth critical review of the data 
evaluated and cited in the ESSE report, the methods used to eval- 
uate the data, and the conclusions and recommendations offered 
by the report. Fourteen nationally recognized technical experts (Ta- 
ble 2) served on the Peer Review Panel. The comments from the 
Panel and the responses prepared by the ESSE Core Team, docu- 
mented on formal Comment Response Forms, constitute the body 
of this document. 


27847 (SAND-88-1581) Linear thermal expansion data for 
tufts from the unsaturated zone at Yucca Mountain, Nevada: 
Yucca Mountain Site Characterization Project. Schwartz, B.M.; 
Chocas, C.S. Sandia National Labs., Albuquerque, NM (United 
States). Jul 1992. 146p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE92018930. Source: OSTI; NTIS; INIS; GPO Dep. 

Experiment results are presented for linear thermal expansion 
measurements on tuffaceous rocks from the unsaturated <one at 
Yucca Mountain, Nevada. Data were obtained both with and with- 
out confining pressure. The accuracy of the unconfined data 
collected between 50 and 250°C is better than 1.8 percent, with 
the precision better than 4.5 ;percent. The accuracy of the uncon- 
fined data collected between ambient temperature and 50°C and is 
approximately 11 percent deviation from the true value, with a pre- 
cision of 12 percent of the mean value. Because of experiment 
design and the lack of information related calibrations, the 
accuracy and precision of the confined thermal expansion mea- 
surements could not be determined. 


27848 (SAND-88-7051) Probable maximum flood control: 
Yucca Mountain Site Characterization Project. DeGabriele, C.E. 
(Bechtel National, Inc., San Francisco, CA (United States)); Wu, 
C.L. Sandia National Labs., Albuquerque, NM (United States); 
Bechtel National, Inc., San Francisco, CA (United States). Nov 
1991. 59p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE92017282. Source: OSTI; NTIS; INIS; GPO Dep. 





This study proposes preliminary design concepts to protect the 
waste-handling facilities and all shaft and ramp entries to the un- 
derground from the probable maximum flood (PMF) in the current 
design configuration for the proposed Nevada Nuclear Waste Stor- 
age Investigation (NNWSI) repository protection isions were 
furnished by the United States Bureau of Reclamation (USSR) or 
developed from USSR data. Proposed flood protection provisions 
include site grading, drainage channels, and diversion dikes. 
Figures are provided to show these proposed flood protection pro- 
visions at each area investigated. These areas are the central 
surface facilities (including the waste-handling building and waste 
treatment building), tuff ramp portal, waste ramp portal, men-and- 
materials shaft, emplacement exhaust shaft, and exploratory shafts 
facility. 


27849 (SAND-88-7061) Preciosure radiological safety anal- 
ysis for accident conditions of the potential Yucca Mountain 
Repository: Underground facilities: Yucca Mountain Site Char- 
acterization Project. Ma, C.W. (Bechtel National, Inc., San 
Francisco, CA (United States)); Sit, R.C.; Zavoshy, S.J.; Jardine, 
L.J.; Laub, T.W. Sandia National Labs., Albuquerque, NM (United 
States); Bechtel National, Inc., San Francisco, CA (United States). 
Jun 1992. 158p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE92017362. Source: OSTI; NTIS; INIS; GPO Dep. 

This preliminary preclosure radiological safety analysis assesses 
the scenarios, probabilities, and potential radiological conse- 
quences associated with postulated accidents in the underground 
facility of the potential Yucca Mountain repository. The analysis fol- 
lows a probabilistic-risk-assessment approach. Twenty-one event 
trees resulting in 129 accident scenarios are developed. Most of 
the scenarios have estimated annual probabilities ranging from 
10-""/yr to 10-5/yr. The study identifies 33 scenarios that could 
result in offsite doses over 50 mrem and that have annual probabil- 
ities greater than 10-*/yr. The largest offsite dose is calculated to 
be 220 mrem, which is less than the 500 mrem value used to de- 
fine items important to safety in 10 CFR 60. The study does not 
address an estimate of uncertainties, therefore conclusions or deci- 
sions made as a result of this report should be made with caution. 


27850 (SAND-89-2660) Fossil meteoric groundwaters in 
the Delaware Basin of southeastern New Mexico. Lambert, S.J. 
Sandia National Labs., Albuquerque, NM (United States). May 
1992. 52p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE92017361. Source: OSTI; NTIS; INIS; GPO Dep. 

180/,,0 and D/H ratio measurements have been made on 
groundwaters sampled from the Rustler Formation (Ochoan, Per- 
mian) and related rocks in the northern Delaware Basin of 
southeastern New Mexico. Most confined Rustler waters at the 
WIPP site and to the west i Nash Draw and confined waters, from 
the Capitan Limestone constitute one population in 6D/5"®O space, 
while unconfined groundwaters inferred to originate as modern sur- 
face recharge waters. A likely explanation for this distinction is that 
meteoric recharge to most of the Rustler and Capitan units took 
place in the geologic past under climatic conditions significantly dif- 
ferent from those of the present. Available tritium and radiocarbon 
data are consistent with this hypothesis, and the apparent age of 
confined groundwaters is in excess of 12,000 radiocarbon years, 
suggesting that recharge took place under wetter conditions in the 
late Pleistocene. Water at the Rustler/Salado contact a t the WIPP 
site is of meteoric origin but has experienced isotopic alteration 
that increases with decreasing permeability. Rustler dolomites have 
not recrystallized in isotopic equilibrium with Rustler Formation wa- 
ter. The absence of modern meteoric recharge to the Rustler 
Formation at and near the WIPP site indicates that the hydrologic 
system there is not at steady state. Instead, the system is respond- 
ing to the cessation of local recharge, this cessation occurring 
more than 10,000 years ago. 


27851 (SAND-89-7002) Preciosure radiological safety anal- 
ysis for the exploratory shaft facilities: Yucca Mountain Site 
Characterization Project. Ma, C.W. (Bechtel National, Inc., San 
Francisco, CA (United States)); Miller, D.D.; Jardine, L.J. Sandia 
National Labs., Albuquerque, NM (United States); Bechtel National, 
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Inc., San Francisco, CA (United States). Jun 1992. 111p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE92017360. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This study assesses which structures, systems, and components 
of the exploratory shaft facility (ESF) are important to safety when 
the ESF is converted to become part of the operating waste repos- 
itory. The assessment follows the methodology required by DOE 
Procedure AP-6.10Q. Failures of the converted ESF during the 
preciosure period have been evaluated, along with other under- 
ground accidents, to determine the potential offsite radiation doses 
and associated probabilities. The assessment indicates that failures 
of the ESF will not result in radiation doses greater than 0.5 rem at 
the nearest unrestricted area boundary. Furthermore, credible acci- 
dents in other underground facilities will not result in radiation doses 
larger than 0.5 rem, even if any structure, system, or component of 
the converted ESF fails at the same time. Therefore, no structure, 
system, or component of the converted ESF is important to safety. 


27852 (SAND-89-7018) Conceptual, experimental and com- 
putational approaches to support performance assessment of 
hydrology and chemical transport at Yucca Mountain: Yucca 
Mountain Site Characterization Project. Narasimhan, T.N. Wang, 
J.S.Y. (Lawrence Berkeley Lab., CA (United States)). Sandia Na- 
tional Labs., Albuquerque, NM (United States); Lawrence Berkeley 
Lab., CA (United States). Jul 1992. 125p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789 
;AC03-76SF00098. Order Number DE92018938. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The authors of this report have been participating in the Sandia 
National Laboratory's hydrologic performance assessment of the 
Yucca Mountain, Nevada, since 1983. The scope of this work is 
restricted to the unsaturated zone at Yucca Mountain and to tech- 
nical questions about hydrology and chemical transport. The issues 
defined here are not to be confused with the elaborate hierarchy of 
issues that forms the framework of the US Department of Energy 
plans for characterizing the site (DOE, 1989). The overall task of 
hydrologic performance assessment involves issues related to 
hydrology, geochemistry, and energy transport in a highly hetero- 
geneous natural geologic system which will be perturbed in a 
major way by the disposal activity. Therefore, a rational evaluation 
of the performance assessment issues must be based on an inte- 
grated appreciation of the aforesaid interacting processes. 
Accordingly, a hierarchical approach is taken in this report, pro- 
ceeding from the statement of the broad features of the site that 
make it the site for intensive studies and the rationale for disposal 
strategy, through the statement of the fundamental questions that 
need to be answered, to the identification of the issues that need 
resolution. Having identified the questions and issues, the report 
then outlines the tasks to be undertaken to resolve the issues. The 
report consists essentially of two parts. The first part deals with the 
definition of issues summarized above. The second part summa- 
rizes the findings of the authors between 1983 and 1989 under the 
activities of the former Nevada Nuclear Waste Storage Investiga- 
tions (NNWSI) and the current YMP. 


27853 (SAND-90-2491) Summary and evaluation of exist- 
Ing geological and geophysical data near prospective surface 
facilities in Midway Valley, Yucca Mountain Project, Nye 
County, Nevada: Yucca Mountain Site Characterization Project. 
Gibson, J.D. (Sandia National Labs., Albuquerque, NM (United 
States)); Swan, F.H.; Wesling, J.R.; Bullard, T.F.; Perman, R.C.; 
Angell, M.M.; DiSilvestro, L.A. Sandia National Labs., Albuquerque, 
NM (United States). Jan 1992. 282p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE92016673. Source: OSTI; NTIS; INIS; GPO Dep. 

Midway Valley, located at the eastern base of the Yucca Moun- 
tain in southwestern Nevada, is the preferred location of the 
surface facilities for the potential high-level nuclear waste reposi- 
tory at Yucca Mountain. One goal in siting these surface facilities is 
to avoid faults that could produce relative displacements in excess 
of 5 cm in the foundations of the waste-handling buildings. This 
study reviews existing geologic and geophysical data that can be 
used to assess the potential for surface fault rupture within Midway 
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Valley. Dominant tectonic features in Midway Valley are north- 
trending, westward-dipping normal faults along the margins of the 
valley: the Bow Ridge fault to the west and the Paintbrush Canyon 
fault to the east. Published estimates of average Quaternary slip 
rates for these faults are very low but the age of most recent dis- 
placement and the amount of displacement per event are largely 
unknown. Surface mapping and interpretive cross sections, based 
on limited drillhole and geophysical data, suggest that additional 
normal faults, including the postulated Midway Valley fault, may ex- 
ist beneath the Quaternary/Tertiary fill within the valley. Existing 
data, however, are inadequate to determine the location, recency, 
and geometry of this faulting. To confidently assess the potential 
for significant Quaternary faulting in Midway Valley, additional data 
are needed that define the stratigraphy and structure of the strata 
beneath the valley, characterize the Quaternary soils and surfaces, 
and establish the age of faulting. The use of new and improved 
geophysical techniques, combined with a drilling program, offers 
the greatest potential for resolving subsurface structure in the val- 
ley. Mapping of surficial geologic units and logging of soil pits and 
trenches within these units must be completed, using accepted 
state-of-the-art practices supported by multiple quantitative numeri- 
cal and relative age-dating techniques. 


27854 (SAND-—90-2542) NORIA-SP: A finite element com- 
puter program for analyzing liquid water transport in porous 
media: Yucca Mountain Site Characterization Project. Hopkins, 
P.L.; Eaton, R.R.; Bixler, N.E. Sandia National Labs., Albuquerque, 
NM (United States). Dec 1991. 97p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE92017281. Source: OSTI; NTIS; INIS; GPO Dep. 

A family of finite element computer programs has been devel- 
oped at Sandia National Laboratories (SNL) most recently, 
NORIA-SP. The original NORIA code solves a total of four trans- 
port equations simultaneously: liquid water, water vapor, air, and 
energy. Consequently, use of NORIA is computer-intensive. Since 
many of the applications for which NORIA is used are isothermal, 
we decided to “strip” the original four-equation version, leaving only 
the liquid water equation. This single-phase version is NORIA-SP. 
The primary intent of this document is to provide the user of 
NORIA-SP an accurate user's manual. Consequently, the reader 
should refer to the NORIA manual if additional detail is required re- 
garding the equation development and finite element methods 
used. The single-equation version of the NORIA code (NORIA-SP) 
has been used most frequently for analyzing various hydrological 
scenarios for the potential underground nuclear waste repository at 
Yucca Mountain in western Nevada. These analyses are generally 
performed assuming a composite model to represent the fractured 
geologic media. In this model the material characteristics of the 
matrix and the fractures are area weighted to obtain equivalent 
material properties. Pressure equilibrium between the matrix and 
fractures is assumed so a single conservation equation can be 
solved. NORIA-SP is structured to accommodate the composite 
model. The equations for water velocities in both the rock matrix 
and the fractures are presented. To use the code for problems in- 
volving a single, nonfractured porous material, the user can simply 
set the area of the fractures to zero. 


27855 


(SAND-90-8229) Destruction of DOE/DP surrogate 
wastes with supercritical water oxidation technology. Bram- 
lette, T.T. (Sandia National Labs., Livermore, CA (United States)); 
Mills, B.E.; Hencken, K.R.; Brynildson, M.E.; Johnston, S.C.; 


Hruby, J.M.; Freemster, H.C.; rd, B.C.; Modell, M. Sandia 
National Labs., Livermore, CA (United States). Nov 1990. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DR00789. Order Number DE92016319. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Surrogate wastes of specific interest to DOE/DP production facili- 
ties (Hanford and Rocky Flats), and the electronics industry have 
been successfully processed in a laboratory-scale, supercritical wa- 
ter oxidation flow reactor. In all cases, the observed destruction/ 
reduction efficiencies for the organic components were in excess of 
99.9%, limited by instrumentation detection capability. Separation 
of the inorganic components of the Hanford process stream was 
more difficult to accomplish than destruction of the organic compo- 
nent. Large fractions of all metals contained in this stream were 
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found both in the solids separator effluent and in deposits removed 
from the reactor. Mass closure was not achieved. Of the process 
stream's non-metallic, inorganic components, the sulfates and 
phosphates precipitated, while the nitrates tended to stay in solu- 
tion. The inorganic material that did precipitate from the simulated 
Hanford mixed waste accumulated in zones that may be associ- 
ated with changes in the chemical and physical properties of the 
supercritical fluid. Corrosion is expected to be a significant prob- 
lem. Witness wires of Inconel 625, Hastalloy C-276, and titanium 
placed in the preheater, reactor and cookdown exchanger indicated 
selective dissolution of chromium, nickel, and molybdenum for 
some conditions, and non-selective dissolution for others. While 
these results are very promising, further research is required to 
evaluate the scalability, reliability, and economics of SCWO reactor 
components and systems, particularly for mixed wastes. Future re- 
search must explore a parameter space (temperature, pressure, 
pH, residence time, etc.) focused on selecting conditions and ma- 
terials for specific process streams. 


27856 (SAND-91-0607) Preliminary mapping of surficial 
geology of Midway Valley Yucca Mountain Project, Nye 
» Nevada: Yucca Mountain Site Characterization 
Project. Wesling, J.R. (Geomatrix Consultants, Inc., San Francisco, 
CA (United States)); Bullard, T.F.; Swan, F.H.; Perman, R.C.; An- 
gell, M.M.; Gibson, J.D. Sandia National Labs., Albuquerque, NM 
(United States). Apr 1992. 159p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE92016649. Source: OSTI; NTIS; INIS; GPO Dep. 

The tectonics program for the proposed high-level nuclear waste 
repository at Yucca Mountain in southwestern Nevada must evalu- 
ate the potential for surface faulting beneath the prospective 
surface facilities. To help meet this goal, Quaternary surficial map- 
ping studies and photolineament analyses were conducted to 
provide data for evaluating the location, recency, and style of fault- 
ing with Midway Valley at the eastern base of Yucca Mountain, the 
preferred location of these surface facilities. This interim report 
presents the preliminary results of this work. 


27857 (SAND-91-0612) Geochemistry of the Waste Isole- 
tion Pliot Plant (WIPP) Site, Southeastern New Mexico, USA. 
Lambert, S.J. Sandia National Labs., Albuquerque, NM (United 
States). May 1992. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE92017357. Source: OSTI; NTIS; INIS; GPO Dep. 

An extensive geochemical data base, including analyses of ma- 
jor and minor solutes, mineralogical studies of core samples, and 
isotopic studies of waters, carbonates and sulfates, has been as- 
sembled for evaporites and related rocks in the northern Delaware 
Basin of southeastern New Mexico. These data were compiled for 
the geological and hydrological characterization of the Waste Isola- 
tion Pilot Plant (WIPP), which is excavated in the evaporites of the 
Salado Formation. These data were evaluated in order: 1. to deter- 
mine the stability of the evaporite mineralogy over geological time; 
2. to compare the aqueous geochemistry with host rock mineral- 
ogy; 3. to delineate the nature and timing of water-rock 
interactions, such as dissolution and recrystallization; and 4. to de- 
termine the geological and climatic conditions that have governed 
groundwater recharge. The resulting synthesis of data and current 
hypotheses concerning the origin, composition and history of wa- 
ters in the evaporite rocks and related units of the Delaware Basin 
provides a tentative conceptual model for the behavior of the 
water-rock system since the deposition of the evaporites in the 
Permian. Essential components of this model include: 1. 
widespread Late Triassic/Early Jurassic evaporite recrystallization; 
2. accumulation of deep-basin brines isolated from meteoric 
recharge; 3. evaporite dissolution by meteoric waters flowing in 
carbonates and sulfates interbedded in the uppermost Permian 
section and at the basin margin; 4. lateral rather than vertical infil- 
tration of pre-Holocene meteoric waters in the uppermost Permian 
section; 5. climatic conditions presently less conducive to recharge 
than in the late Pleistocene. 


27858 (SAND-—91-0894) Anisotropy of the Topopah Spring 
Member Tuff. Martin, R.J. Ill (New England Research, Inc., White 
River Junction, VT (United States)); Boyd, P.J.; Haupt, R.W.; Price, 
R.H. Sandia National Labs., Albuquerque, NM (United States). Jul 





1992. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE92017356. Source: OSTI; NTIS; INIS; GPO Dep. 

Mechanical properties of the tuffaceous rocks within Yucca 
Mountain are needed for near and far-field modeling of the poten- 
tial nuclear waste repository. If the mechanical properties are 
significantly anisotropic (i.e., direction-dependent), a more complex 
model is required. Relevant data from tuffs tested in earlier studies 
indicate that elastic and strength properties are anisotropic. This 
scoping study confirms the elastic anisotropy and concludes some 
tuffs are transversely isotropic. An approach for sampling and test- 
ing the rock to determine the magnitude of the anisotropy is 
Proposed. 


27859 (SAND-91-1421) Interactions between concrete and 
brine at the Waste Isolation Pilot Plant (WIPP) Site, New Mex- 
ico. Lambert, S.J. (Sandia National Labs., Albuquerque, NM 
(United States)); Nowak, E.J.; Wakeley, L.D.; Poole, T.S. Sandia 
National Labs., Albuquerque, NM (United States). May 1992. 1 1p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE92017353. Source: 
OSTI; NTIS; GPO Dep. 

A concrete liner emplaced in 1984 in a shaft at the Waste Isola- 
tion Pilot Plant has served as a natural laboratory for observing 
interactions among concrete, evaporite rocks, and brine. During a 
routine inspection of the liner in the spring of 1990, discoloration, 
deposition of secondary salts, wet areas with exposed aggregate 
grains, softening of paste, surficial spalling, and cracking were 
observed locally on the concrete surface of the liner. Some con- 
struction joints showed apparent leakage of brine from behind the 
liner, which was nominally 50 cm thick. Seepage brines were 
nearly saturated relative to CaCl, and contained lesser amounts of 
MgClz and KCI, and minor NaCl. The liner surface was locally al- 
tered to a 1-2 cm friable hygroscopic layer containing little cement 
paste; concrete cores (7 or 10 cm diameter) through the liner at 
depths of 248, 254, 255, and 271 m showed similar degrees of al- 
teration at the liner/rock interface. The most profound alteration of 
concrete was developed in a ~7 cm zone subparallel to and strad- 


dling the construction joint cored at a depth of ~254.5 m. This 
zone was extensively microfractured, transected aggregate grains, 
and contained brucite, gypsum, magnesium hydroxychloride hy- 
drate, and locally calcium chloroaluminate instead of the usual 
phases of hydrated portland cement. Several mechanisms of 


chemical degradation have been proposed, the most likely being 
attack by magnesium ions. 


27860 (SAND-91-1676C) Analysis of slot cutting methods 
for the Yucca Mountain heated block test using a compliant- 
Joint model. Chen, E.P.; Costin, L.S. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920633-3: Intemational Society for Rock 
Mechanics fractured and jointed rock masses conference, Lake 
Tahoe, CA (United States), 3-5 Jun 1992). Order Number 
DE92016083. Source: OSTI; NTIS; INIS; GPO Dep. 

Pretest analysis of a heated block test, proposed for the 
Exploratory Studies Facility at Yucca Mountain, Nevada, was con- 
ducted in this investigation. Specifically, the study focuses on the 
evaluation of the various designs to drill holes and cut slots for the 
block. The thermal/mechanical analysis was based on the finite el- 
ement method and a compliant-joint rock-mass constitutive model. 
Based on the calculated results, relative merits of the various test 
designs are discussed. 


27861 (SAND-91-2381C) Design of underground reposi- 
tory openings in hard rock to accommodate vibratory ground 
motions. Hardy, M.P. (Agapito (J.F.T.) and Associates, Inc., Grand 
Junction, CO (United States)); Bauer, S.J. Sandia National Labs., 
Albuquerque, NM (United States); Agapito (J.F.T.) and Associates, 
inc., Grand Junction, CO (United States). [1991]. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920866-3: American Society of Civil 
Engineers (ASCE) symposium on dynamic analysis and design 
considerations, for high-level nuclear waste repositories, San Fran- 
cisco, CA (United States), 19-20 Aug 1992). Order Number 
DE92016454. Source: OSTI; NTIS; INIS; GPO Dep. 
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A methodology and preliminary application for designing reposi- 
tory openings to withstand vibratory ground motions is presented. 
The methodology first establishes the design basis ground motion 
based on the usage category, performance goals, and hazard ex- 
ceedance guidelines and incorporates those motions into the more 
general drift design methodology. The repository drift design 
methodology includes the effects of the in situ stresses and the 
thermal loads generated from the heat released from the nuclear 
waste packages. Empirical and analytical methods for design for 
seismic loading are reviewed, and it is concluded that analytical 
methods provide the only means method to adequately incorporate 
the effects of seismic and thermal loads on design. Quasi-static 
and dynamic analysis methods are discussed. The example 
application to the potential repository at the Yucca Mountain site il 
lustrates, by using the quasi-static method, that the seismic loads 
in combination with the thermal loads can be significant in the de- 
sign of the ground support/reinforcement system in some locations. 
Under present expected conditions, the seismic loads themselves 
are not excessive and can be accommodated in the design by 
available ground support/reinforcement systems. However, in the 
waste emplacement drift where the thermal loads are high, the po- 
tential and additional seismic loads could require novel ground 
support/reinforcement designs and maintenance. 


27862 (SAND-91-2759C) Functional analysis of a nucleer 
waste repository system. Schelling, F.J.; Sandoval, R.P. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9207108—1: 2. annual interna- 
tional symposium of the National Council on Systems Engineering 
(NCOSE), Seattle, WA (United States), 20-22 Jul 1992). Order 
Number DE92016793. Source: OSTI; NTIS; INIS; GPO Dep. 

Systems engineering analysis results are presented and dis- 
cussed for two related systems: (1) a geologic repository for the 
disposal of high-level radioactive nuclear waste; and (2) an ex- 
ploratory studies facility for use in site characterization. 


27863 (SAND—92-0659) Plutonium solubility and speciation 
studies in a simulant of Air intake Shaft water from the Cule- 
bra Dolomite at the Waste Isolation Pilot Plant. Nitsche, H. 
(Lawrence Berkeley Lab., CA (United States)); Roberts, K.; Gatti, 
R.C.; Prussin, T.; Becraft, K.; Leung, S.C.; Carpenter, S.A.; Novak, 
C.F. Sandia National Labs., Albuquerque, NM (United States); 
Lawrence Berkeley Lab., CA (United States). Jul 1992. 47p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (LBL-30877). Order Number DE92019332. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The aqueous concentration of a radionuclide is one factor that 
determines the rate at which the radionuclide might be transported 
away from a nuclear waste repository should a repository breach 
occur. This study documents research examining the solubility of 
plutonium in a brine composition of interest for performance 
assessment for the Waste Isolation Pilot Plant (WIPP) in south- 
eastern New Mexico. Solutions starting with five different forms of 
plutonium, Pu(ill), Pu(IV), Pu(IV)-polymer, Pu(V), and Pu(VI), were 
allowed to equilibrate in a brine with composition similar to that 
measured from the Culebra Member of the Rustler Formation in 
the Air Intake Shaft to the WIPP. Nearsteady-state conditions were 
reached within a year of reaction time. The resulting concentrations 
represent an upper bound on the amount of plutonium that can re- 
main dissolved in solution under the experimental conditions (e.g., 
exclusive of colloids) and can thus be transported with the aque- 
ous phase. 


27864 (SAND-92-1307C) Development of a brittle fracture 
acceptance criterion for the International Atomic Energy 
Agency (IAEA). Sorenson, K.B. (Sandia National Labs., Albu- 
querque, NM (United States)); Salzbrenner, R.; Nickell, R.E. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920905-3: 10. international 
symposium on the packaging and transportation of radioactive ma- 
terials: PATRAM '92, Yokohama (Japan), 13-18 Sep 1992). Order 
Number DE92017057. Source: OSTI; NTIS; INIS; GPO Dep. 

An effort has been undertaken to develop a brittle fracture ac- 
ceptance criterion for structural components of nuclear material 
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transportation casks. The need for such a criterion was twofold. 
First, new generation cask designs have proposed the use of fer- 
ritic steels and other materials to replace the austenitic stainless 
steel commonly used for structural components in transport casks. 
Unlike austenitic stainless steel which fails in a high-energy ab- 
sorbing, ductile tearing mode, it is possible for these candidate 
materials to fail via brittle fracture when subjected to certain combi- 
nations of elevated loading rates and low temperatures. Second, 
there is no established brittle fracture criterion accepted by the 
regulatory community that covers a broad range of structural mate- 
rials. Although the existing IAEA Safety Series #37 addressed 
brittle fracture, its the guidance was dated and pertained only to 
ferritic steels. Consultant's Services Meetings held under the aus- 
pices of the IAEA have resulted in a recommended brittle fracture 
criterion. The brittle fracture criterion is based on linear elastic frac- 
ture mechanics, and is the result of a consensus of experts from 
six participating IAEA-member countries. The brittle fracture crite- 
rion allows three approaches to determine the fracture toughness 
of the structural material. The three approaches present the 
opportunity to balance material testing requirements and the con- 
servatism of the material's fracture toughness which must be used 
to demonsirate resistance to brittle fracture. This work has resulted 
in a revised Appendix IX to Safety Series #37 which will be re- 
leased as an IAEA Technical Document within the coming year. 


27865 (SAND—92-1317C) Seismic considerations in sealing 
@ potential high-level radioactive waste repository. Fernandez, 
J.A. (Sandia National Labs., Albuquerque, NM (United States)); 
Richardson, A.M.; Lin, Ming. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 


(CONF-920866-—4: American Society of Civil Engineers (ASCE) 
symposium on dynamic analysis and design considerations, for 
high-level nuclear waste repositories, San Francisco, CA (United 
States), 19-20 Aug 1992). Order Number DE92016499. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The potential repository system is intended to isolate high-level 
radioactive waste at Yucca Mountain. One subsystem that may 


contribute to achieving this objective is the sealing subsystem. This 
subsystem is comprised of sealing components in the shafts, 
ramps, underground network of drifts, and the exploratory bore- 
holes. Sealing components can be rigid, as in the case of a shaft 
seal, or can be more compressible, as in the case of drift fill com- 
prised of mined rockfill. This paper presents the preliminary seismic 
response of discrete sealing components in welded and nonwekied 
tuff. Special consideration is given to evaluating the stress in the 
seal, and the behavior of the interface between the seal and the 
rock. The seismic responses are computed using both static and 
dynamic analyses. Also presented is an evaluation of the maximum 
seismic response encountered by a drift seal with respect to the 
angle of incidence of the seismic wave. Mitigation strategies and 
seismic design considerations are proposed which can potentially 
enhance the overall response of the sealing component and sub- 
sequently, the performance of the overall repository system. 


27866 (SAND-92-1675C) Technology Development for the 
US/DOE CRWMS. Case, R.S. Jr. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9207102-30: Institute of Nuclear Materials Management 
(INMM) annual meeting, Orlando, FL (United States), 19-22 Jul 
1992). Order Number DE92018825. Source: OSTI; NTIS; INIS; 
GPO Dep. 

It has long been United States Government (USG) policy to ac- 
tively support nuclear nonproliferation efforts, as evinced in the 
1970 US ratification of the Nuclear | Nonproliferation Treaty (NPT) 
and the 1978 US Voluntary Treaty with the IAEA (INFCIRC/288). 
Under INFCIRC 288, US facilities without direct national security 
involvement are eligible for International Atomic Energy Agency 
(IAEA) safeguards. Throughout the past decade, the IAEA has 
selected one or two US facilities for implementation of IAEA safe- 
guards at a given time. The facilities selected have generally been 
those which allowed the IAEA to test new or advanced safeguards 
techniques, facilities which were prototypical or similar to other nu- 
clear facilities which they will have to safeguard in other countries, 


106 ERA Vol. 17, No. 10 


or facilities which have been engaged in international commerce in 
nuclear materials. The US is now actively addressing issues of the 
interim and permanent disposal of nuclear waste and spent nuclear 
fuel — the back end of the open US nuclear fuel cycle. The Nuclear 
Waste Policy Act (NWPA) of 1982 designated the US Department 
of Energy (DOE) to be responsible for the long term storage and 
isolation from the biosphere of spent nuclear fuel (SNF) and 
high-level waste (HLW) and created the DOE Office of Civilian Ra- 
dioactive Waste Management (OCRWM) to develop, construct, and 
manage the Civilian Radioactive Waste Management System (CR- 
WMS). Refinements to the NWPA occurred in 1987 in the Nuclear 
Waste Policy Amendments Act of 1987. CRWMS facilities will be 
eligible for IAEA safeguards. They are likely to be selected 
because they will be among the first SNF and HLW disposal opera- 
tions worldwide. 


27867 (SAND-92-8000) Process Waste Assessment Elec 
troplating Research Facility. Phillips, N.M. Sandia National Labs., 
Livermore, CA (United States). Jun 1992. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DR00789. Order Number DE92018657. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This process Waste Assessment was conducted on the Electro- 
plating Research Facility to identify waste generating processes 
with the goal of minimizing hazardous wastes. The primary focus 
was on the hazardous chemical and toxic waste streams with spe- 
cial attention given to the Oakite 90 alkaline cleaning solution. It 
was concluded that this facility, which contributes less than 1% of 
the hazardous wastes to the site’s overall waste stream, is commit- 
ted to minimization of hazardous wastes. It is recommended that a 
research program be implemented to study the possibility of replac- 
ing the Oakite 90 cleaning solution with a less hazardous one and/ 
or minimizing its volume of waste. Instituting a formal documenta- 
tion system to keep track of the most used raw materials would be 
helpful also. 


27868 (TAC—11) 11. annual report of the technical advisory 
committee on the nuclear fuel waste management program. 
Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment. Oct 1990. 96p. Order Number 
DE92641193. Source: OSTI; NTIS (US Sales Only); INIS. 

The Eleventh Annual Report of the Technical Advisory Commit- 
tee (TAC) assesses the scientific and technical progress made 
within the Canadian Nuclear Fuel Waste Management Program 
(NFWMP) during the period July 1989 to June 1990. The Commit- 
tee notes that the general concept of a multibarrier system 
involving geologic media and engineered systems is based on 
known technologies and current scientific knowledge, and has 
gained strong international scientific and engineering support as 
currently the most feasible and practical. TAC continues to endorse 
the full investigation of the concept of nuclear waste disposal deep 
in plutonic formations, such as those in the Canadian Shield. 


27869 (UCRL-ID—109215) Diffusion releases through one 
and two finite planar zones from a nuclear waste package. 
Ueng, Tzou-Shin; O'Connell, W.J. Lawrence Livermore National 
Lab., CA (United States). Jul 1992. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE92016744. Source: OSTI; NTIS; INIS; GPO Dep. 

For a radioactive waste package emplacement in a potential 
repository, a partially saturated rock rubble zone may act more as 
a diffusive barrier than as a pathway to release. We approximate 
the diffusive transport from the waste packaging using one- 
dimensional one- and two-barrier geometries. When the effective 
diffusion coefficient in the first zone is several orders of magnitude 
lower than that in the host rock, then the two-zone geometry can 
be approximately by a one-zone problem, keeping only the narrow 
rubble zone. When the effective diffusion coefficients in the two 
zones are comparable, or there is an additional barrier, then a two- 
zone (both of finite extent) approach is adopted. We present 
solutions for the diffusion response in the two planar geometries for 
three input cases: a pulse transient input, a steady input rate, and 
a constant concentration at the source. The solutions have alge- 
braic key elements allowing identification of sensitive factors. For 
the one-zone case, dimensionless parameters allow plotting of the 





family of transient response solutions on a single graph. Compar- 
isons with several problems analyzed by others, and on problems 
where the one-zone and two-zone analyses should give compara- 
ble results, support verification of the method. 


27870 (UCRL-JC—106758) Demands placed on waste pack- 
age performance testing and m by some general 
results on reliability analysis. Chesnut, D.A. Lawrence Livermore 
National Lab., CA (United States). Sep 1991. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-910945-15: Focus '91: nuclear waste packaging, 
Las Vegas, NV (United States), 29 Sep - 4 oct 1991). Order Num- 
ber DE92016156. Source: OSTI; NTIS; INIS; GPO Dep. 

Waste packages for a US nuclear waste repository are required 
to provide reasonable assurance of maintaining substantially com- 
plete containment of radionuclides for 300 to 1000 years after 
closure. The waiting time to failure for complex failure processes 
affecting engineered or manufactured systems is often found to be 
an exponentially-distributed random variable. Assuming that this 
simple distribution can be used to describe the behavior of a hypo- 
thetical single barrier waste package, calculations presented in this 
paper show that the mean time to failure (the only parameter 
needed to completely specify an exponential distribution) would 
have to be more than 107 years in order to provide reasonable 
assurance of meeting this requirement. With two independent barri- 
ers, each would need to have a mean time to failure of only 105° 
years to provide the same reliability. Other examples illustrate how 
multiple barriers can provide a strategy for not only achieving but 
demonstrating regulatory compliance. 


27871 (UCRL-JC—107901) The structure of alteration layers 
on cast glass surfaces. Oversby, V.M.; Phinney, D.L. Lawrence 
Livermore National Lab., CA (United States). Nov 1991. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-911123—4: 15. international 
symposium on the scientific basis for nuclear waste management. 
Strasbourg (France), 5-8 Nov 1991). Order Number DE92011535. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Alteration layers developed on SRL-165 simulated waste glasses 
in dilute sodium silicate/bicarbonate leaching solutions have been 
examined by Secondary lonization Mass Spectroscopy (SIMS) us- 
ing fine-scale, multiple-element depth profiling. Selected samples 
were examined with an imaging detector system, which demon- 
strated the horizontal homogeneity of the layer development at all 
depths within the layer. After 1 day of reaction at 90°C the reaction 
layer shows depletion of glass elements to a depth of 0.2 um. The 
surface of the layer’ in contact with the solution shows enrichment 
of Si, Al, and alkali elements even at this short reaction time, 
suggesting the early stages of development of secondary alumi- 
nosilicate phases. With increased reaction time, the layer thickens 
to about 1.3 um at 91 days, while the evidence for aluminosilicate 
development at the surface of the layer becomes more prominent. 
Penetration of hydrogen into the “unreacted” glass proceeds to a 
depth of about 0.5 um deeper than the alkali depletion zone. This 
suggests the mechanism of initial reaction of the glass is by attack 
of the silicate structure by molecular water or hydroxide ion rather 
than by alkali-hydrogen ion exchange. The simple structure of the 
layers developed in the silicate solution is in contrast to the com- 
plexity of layer structure found when glasses are reacted in 
deionized water. Since the conditions for geologic disposal will be 
closer to those used in the silicate leaching experiments, these re- 
sults hold promise for the ability to model the system to predict 
long-term performance after disposal in a repository. 


27872 (UCRL-JC—109952) Modeling ion exchange in 
clinoptilolite using the EQ3/6 geochemical modeling code. 
Viani, B.E.; Bruton, C.J. Lawrence Livermore National Lab., CA 
(United States). Jun 1992. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
920761-14: 7. water-rock interaction conference, Park City, UT 
(United States), 9-23 Jul 1992). Order Number DE92017439. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Assessing the suitability of Yucca Mtn., NV as a potential reposi- 
tory for high-level nuclear waste requires the means to simulate 
ion-exchange behavior of zeolites. Vanselow and Gapon conven- 
tion cation-exchange models have been added to geochemical 
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modeling codes EQ3NR/EQ6, allowing exchange to be modeled for 
up to three exchangers or a single exchanger with three indepen- 
dent sites. Solid-solution models that are numerically equivalent to 
the ion-exchange models were derived and also implemented in 
the code. The Gapon model is inconsistent with experimental ad- 
sorption isotherms of trace components in clinoptilolite. A one-site 
Vanselow model can describe adsorption of Cs or Sr on clinoptilo- 
lite, but a two-site Vanselow exchange model is necessary to 
describe K contents of natural clinoptilolites. 


27873 (UCRL-JC—110456) The OTD Robotics Waste Mini- 
mization Program. Couture, S.A. Lawrence Livermore National 
Lab., CA (United States). Apr 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-920417-5: ANS executive conference on remote opera- 
tions and robotics in the nuclear industry |i, Pine Mountain, GA 
(United States), 5-8 Apr 1992). Order Number DE92018010. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The danger to human health and safety posed by exposure to 
transuranic (TRU) and Pu contaminated materials necessitates 
remote processing in confined environments. Currently these oper- 
ations are carried out in gloveboxes and hot-celis by human 
operators using lead- lined gloves or teleoperated manipulators. 
Protective clothing worn by operators during gloved operations has 
contributed significantly to the waste problems currently facing site 
remediators. The DOE Environmental Restoration and Waste Man- 
agement (ER/WM) Program is in the process of developing and 
demonstrating technologies to assist in the remediation of sites that 
have accumulated wastes generated using these processes over 
the past five decades. Recognizing that continued use of existing 
production, recovery and waste treatment systems will compound 
the remediation problem, DOE has made a commitment to waste 
minimization. To reduce waste generation during weapons produc- 
tion and waste processing operations, automated processes are 
being developed and demonstrated for use in future DOE process- 
ing facilities as part of OTD’s Robotics Technology Development 
Program. These technologies are currently being applied to 
pyrochemical processing systems to demonstrate conversion of plu- 
tonium oxide to metal. However, these technologies are expected 
to have applications in a variety of waste processing systems in- 
cluding those used to treat high-level tank wastes, buried wastes 
requiring remote processing, mixed wastes, and unknown haz- 
ardous materials. In addition to reducing the future waste burden of 
DOE, automated processes are an effective way to comply with ex- 
isting and anticipated federal, state, and local regulations related to 
personal health and safety and the health of the environment. 


27874 (UCRL-JC—110648) Quantitative waste-form assay 
using gamma-ray computed tomography. Martz, H.E.; Rober- 
son, G.P.; Robert-Coutant, C.; Schneberk, DJ.; Camp, D.C. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9203162-1: International sym- 
posium on spectroscopy and structure of molecules and nuclei, 
Tallahassee, FL (United States), 27 Mar 1992). Order Number 
DE92016157. Source: OSTI; NTIS; INIS; GPO Dep. 

Simulated and real experimental data are used to investigate the 
use of: (1) active computed tomography (ACT) to obtain images of 
attenuated gamma-rays from a waste-canister interior; (2) passive 
computed tomography (PCT) to locate and determine the radioiso- 
topic sources present; and (3) ACT data to correct PCT data so 
that accurate radioisotopic source activities can be determined. Ac- 
tive and passive computed tomography (CT) techniques were used 
to analyze a small container of mock-waste. Both simulated and 
experimental results reveal that the ACT scans properly map the 
canister’s attenuating matrix and coupled with PCT scans, can 
yield quantitative source activities. 


27875 (UCRL-JC—110716) Quantitative waste assay using 


gamma-ray spectrometry and computed tomography. Martz, 
H.E.; Roberson, G.P.; Robert-Coutant, C.; Schneberk, D.J.; Camp, 
D.C. Lawrence Livermore National Lab., CA (United States). 28 
May 1992. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9205153-5: 14. 
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annual European Safeguards Research and Development Associa- 
tion (ESARDA), Saimanca (Spain), 5-9 May 1992). Order Number 
DE92017440. Source: OSTI; NTIS; INIS; GPO Dep. 

Simulated and real experimental data are used to investigate the 
use of (1) active computed tomography (ACT) to obtain images of 
attenuated gamma rays from a waste-canister interior; (2) passive 
computed tomography (PCT) to locate and determine the radioiso- 
topic sources present; and (3) ACT data to correct PCT data so 
that accurate radioisotopic source activities can be determined. Ac- 
tive and passive computed tomography (A&PCT) techniques were 
used to analyze a small container of mock waste. Both simulated 
and experimental results reveal that ACT scans properly map the 
canister’s attenuating matrix and, coupled with PCT scans, can 
yield quantitative source activities. 


27876 (WHC-EP-—0063-2, pp. 1.1-1.3) Hanford radioactive 
solid waste acceptance criteria. Westinghouse Hanford Co., 
Richland, WA (United States). Sep 1990. In Hanford Site radioac- 
tive solid waste acceptance criteria. 166p. Order Number 
DE91009164. Source: OSTI; NTIS. 

Westing' -use Hanford Company (Westinghouse Hanford) man- 
ages and operates the Hanford Site 200 Area radioactive solid 
waste treatment, storage, and disposal facilities for the US Depart- 
ment of Energy-Richland Operations Office (DOE-RL). These 
facilities include radioactive solid waste disposal sites, radioactive 
solid waste storage areas, and a waste compaction facility. West- 
inghouse Hanford is committed to safe, environmentally sound, 
and cost-effective waste management, in a manner that is in 
compliance with state and federal regulations. To fulfill this commit- 
ment, it is necessary to define the criteria that must be met for 
radioactive solid waste to be accepted for storage or disposal at 
the 200 Areas facilities. This manual defines the Hanford Site ra- 
dioactive solid waste acceptance criteria. Criteria in the manual 
represent a compilation of state and federal regulation; US Depart- 
ment of Energy (DOE) Orders (e.g., DOE 5820.2A and 5400.3); 
Hanford Site requirements; and other rules, regulations, guidelines, 
and standards as they apply to management of radioactive solid 
waste. Where appropriate, these regulations are included in the 
manual by reference. It is not the intent of this manual to be all in- 
clusive of the regulation; rather, it is intended that the manual 
guide the waste generator in meeting them. 


27877 (WHC-EP—0063-2, pp. 2.1-2.20) General criteria. 
Westinghouse Hanford Co., Richland, WA (United States). Sep 
1990. In Hanford Site radioactive solid waste acceptance criteria. 
166p. Order Number DE91009164. Source: OSTI; NTIS. 

The general criteria described in this section apply to all radioac- 

tive solid waste to be stored or disposed at the Hanford Site 200 
Area storage and disposal facilities by Westinghouse Hanford. 
These criteria must be met before waste can be received at the 
200 Area facilities. The section discusses the following topics: solid 
waste definitions, prohibited materials, responsibilities and authori- 
ties, approval and acceptance process, shipping radioactive solid 
waste, disposition of noncompliant conditions, waste management 
audit of generator compliance, records management, appiicability 
of criteria, and waste reduction efforts. 
27878 (WHC-EP-0063-2, pp. 3.1-3.12) Transuranic waste 
acceptance criteria. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1990. In Hanford Site radioactive solid waste 
acceptance criteria. 166p. Order Number DE91009164. Source: 
OSTI; NTIS. 

This section presents acceptance criteria for transuranic wastes 
(TRU) (alpha-emitting radionuclides with half-lives greater than 20 
years and in concentrations greater than 100 nCi/g of the waste 
matrix at the time of assay) to be processed in the 200 Area stor- 
age and disposal facilities of Westinghouse Hanford. The section 
provides a complete definition of TRU and specifies the purpose 
and scope of the criteria. The section discusses waste generation, 
waste characterization, waste container criteria, waste form criteria, 
waste package criteria, labelling, and documentation requirements. 
27879 (WHC-EP-0063-2, pp. 4.1-4.20) Low-level waste ac- 
criteria. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1990. In Hanford Site radioactive solid waste 
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acceptance criteria. 
OSTI; NTIS. 

This section provides the acceptance criteria for low-level ra- 
dioactive wastes to be processed at the 200 Area storage and 
disposal facilities of Westinghouse Hanford. The section provides a 
complete low-level waste definition and specifies the purpose and 
scope of the criteria. The section discusses waste generation, 
waste characterization, waste container criteria, waste form criteria, 
waste package criteria, labelling and marking of containers, docu- 
mentation requirements, and the low-level waste certification plan. 


166p. Order Number DE91009164. Source: 


27880 (WHC-EP-0063-2, pp. 5.1-5.15) Radioactive mixed 
waste storage criteria. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1990. In Hanford Site radioactive solid waste 
acceptance criteria. 166p. Order Number DE91009164. Source: 
OSTI; NTIS. 

This section presents the acceptance criteria for radioactive/ 
hazardous materials mixed waste storage at the Hanford Site 200 
Area storage and disposal facilities. The section provides a defini- 
tion of mixed wastes and specifies the purpose and scope of the 
criteria. The section discusses waste generation, waste characteri- 
zation, waste container criteria, waste form criteria, waste package 
criteria, labelling and marking of containers, documentation require- 
ments and radioactive mixed waste handling and packaging plan. 


27881 (WHC-EP-—0063-2, pp. 6.1-6.8) Radioactive mixed 
waste disposal criteria. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1990. In Hanford Site radioactive solid waste 
acceptance criteria. 166p. Order Number DE91009164. Source: 
OSTI; NTIS. 

This section presents the acceptance criteria for radioactive/ 
hazardous materials mixed wastes to be handied at the Hanford 
Site 200 Area storage and disposal facilities. The section gives a 
definition of radioactive mixed waste and specifies the purpose and 
scope of the criteria. The section discusses other applicable waste 
acceptance criteria, waste characterization, waste container crite- 
ria, waste form criteria, waste package criteria, labelling and 
marking, documentation requirements, and radioactive mixed waste 
handling and packaging plan. 


27882 (WHC-SA-1345) Physical modeling of contaminant 
diftusion from a cementious waste form. Crane, P.J.; Benny, 
H.L.; Wood, M.!. Westinghouse Hanford Co., Richland, WA (United 
States). Feb 1992. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-921020- 
2: Cement industry solutions to waste management, Calgary 
(Canada), 7-9 Oct 1992). Order Number DE92008369. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Cementitious materiais can be used to immobilize waste materi- 
als for disposal. The Westinghouse Hanford Company is pursuing 
approval of disposal technologies by which hazardous and radioac- 
tive wastes are blended or packaged with cementitious materials 
for disposal. Of significant concern is the mobility of the waste con- 
taminants both from the waste form and in the arid soils of the 
Hanford Site. A physical model has been developed to study the 
diffusion of waste contaminants from simulated cementitious waste 
forms in unsaturated Hanford Site soils. The model can be used to 
predict cementitious waste form performance in a representative 
environment, support design of waste management facilities and 
technologies, and provide data for environmental permitting of pro- 
posed treatment and disposal facilities. 


27883 (WHC-SA-1406) The Hydrogen Program: The 
present understanding of cyclic venting tanks. Babad, H. 
(Westinghouse Hanford Co., Richland, WA (United States)); John- 
son, G.D.; Reynolds, D.A.; Strachan, D.M. Westinghouse Hanford 
Co., Richland, WA (United States). Apr 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-920851-31: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92015900. 
Source: OSTI; NTIS; INIS; GPO Dep. 

On the high-level waste tanks on the Hanford Site, 23 tanks 
have been identified as having a potential to generate and release 
hydrogen gases in a episodic manner. Efforts were initiated in 





1990 to ensure safe operation of the tanks, to conduct a character- 
ization of the waste, and to develop approaches for mitigating the 
release of hydrogen containing gases. The focus of the efforts has 
been on Tank 241-SY-101 because it has been shown to be the 
most active tank for the cyclic release of gases. This tank vents 
gases about every 100 days, and the major components have 
been determined to be hydrogen (fuel), nitrous oxide (oxidizer) and 
nitrogen in about equal portions. In some cases, the venting has 
resulted in mixtures that are above the lower flammability limit. 
This paper will describe monitoring and characterization data ob- 
tained during the most recent gas release events and the results 
from the analysis of a full core sample taken from Tank 241-SY- 
101. Summary details of changes in temperature profiles for the 
tank and other instrument observations during release, gas compo- 
sition, and volume data are reported. The paper will provide 
information on the results of synthetic waste studies aimed at 
defining the mechanisms of flammable gas generation, storage, 
and release. The new data obtained from characterization, monitor- 
ing, tank behavior modeling, and research studies on waste have 
provided sufficient understanding of the tank behavior that the 
Waste Tank Safety program is exploring remediation and mitigation 
alternatives. Finally, the presentation will summarize preliminary 
steps taken to define mitigation and remediation strategies for Tank 
241-SY-101 and to close out the safety issue. 


27884 (WHC-SA-1492) The Hanford Site high-level tank 
waste data specification process. Waters, R.D. (Vanderbilt Univ., 
Nashville, TN (United States)); Babad, H. Westinghouse Hanford 
Co., Richland, WA (United States). Apr 1992. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-920851-37: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92015833. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Tank 241-SY-101, a double-shell tank in the 200 West Area of 
the Hanford Site, Richland, Washington, generates hydrogen gas, 
nitrous oxide, and other gases caused by radiolysis and other un- 
known chemical reactions, and episodically releases these gases to 
the tank vapor space approximately every 90 days. Some of these 
episodic releases have increased the hydrogen concentration in the 
vapor space to greater than its lower flammability limit in air. When 
the gases are trapped below the waste surface, the concentration 
of hydrogen is above its lower flammability limit in nitrous oxide. A 
full core sample was recovered to assist in characterization of the 
tank waste and development of mitigation and remediation alterna- 
tives. To optimize the sample assay process to meet divergent data 
user needs, a process for data specificatiowas created. This paper 
discusses the process developed to obtain formal input of groups 
requiring data from the core samples and incorporate this input into 
revisions of the analytical plans. The integration of the data require- 
ments is discussed as are methods for prioritizing the data needs. 


27885 (WINCO—11478) Required development and installa- 
tlon of NO, abatement process at the Idaho Chemical 
Processing Plant. Nebeker, R.L.; Gombert, D. Il. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 16 Jan 
1989. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC07-841D12435. (CONF-890207-43: Waste man- 
agement '89: 15th international waste management symposium 
conference, Tucson, AZ (United States), 26 Feb - 2 mar 1989). Or- 
der Number DE92017455. Source: OSTI; NTIS; INIS; GPO Dep. 
Waste management operations associated with the reprocessing 
of nuclear fuel at the Idaho chemical Processing Plant (ICPP) at the 
Idaho National Engineering Laboratory (INEL) result in the release 
of NO, to the environment. Although these releases are within ex- 
isting guidelines, the NO, causes the off-gas to be highly visible. 
An increase in NO, emissions will occur around 1995 when the 
fuel reprocessing rate at the ICPP increases. The State of Idaho, 
in a Permit to Construct for the new Fuel Processing Restoration 
Facility has requited that an NO, abatement system be installed. 
Because the NO, offgas stream at the ICPP differs greatly from 
other industrial NO, streams, testing will be required before an 
abatement process is constructed. The selective catalytic reduction 
(SCR) process, where ammonia is injected into the stream to re- 
duce the NO, in the presence of a catalyst, has been selected for 
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pilot plant development. The pilot plant will be used to verify the 
proposed process, obtain design data, and determine process re- 
moval efficiency. Based on the pilot plant results, a plant-scale 
facility will be constructed to treat the off-gas that is released. 


27886 (WINCO-11490) Statistical evaluation of process pe- 
rameters affecting properties of ICPP ceramic waste forms. 
Staples, B.A. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, 
ID (United States). 7 Mar 1989. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-841D12435. 
(CONF-890401—14: 197. national meeting of the American Chemi- 
cal Society (ACS), Dallas, TX (United States), 9-14 Apr 1989) 
Order Number DE92017459. Source: OSTI; NTIS; INIS; GPO Dep. 

A primary option to immobilize calcined ICPP High Level Waste 
(HLW) is to form a glass-ceramic by hot isostatic pressing (HIPing) 
of a calcine-additive mixture. Laboratory-scale testing indicates that 
the resulting glass-ceramic product containing as much as 70 wt% 
calcined waste is durable and well densified. Compounds present 
in the waste, such as zirconia and calcium fluoride are used to 
form crystalline phases which host most of the radionuclides. Mate- 
rials such as titania are added to immobilize species including 
cadmium and chromium, and silica is added to form an amorphous 
phase which hosts alkali metals and boron in the waste as well as 
radionuclides not immobilized in the crystalline phases. However, 
the formation of these desirable properties in the product also de- 
pends on HiPing conditions which are determined by the control of 
process parameters. Thus the twelve-run Plackett-Burman screen- 
ing design was applied in this laboratory-scale study to determine 
process parameters having statistically significant effects on prod- 
uct properties. 


27887 (WINCO-11504) Gless-ceramic composition to im- 
mobilize ICPP HLW. Baker, R.S.; Berreth, J.R. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 30 Mar 
1989. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. (CONF-890488—15: 4. in- 
ternational symposium on ceramics in nuclear waste management, 
Indianapolis, IN (United States), 23-27 Apr 1989). Order Number 
DE92017461. Source: OSTI; NTIS; INIS; GPO Dep. 

Candidate glass-ceramic waste forms have been prepared by 
Hot Isostatic Pressing (HIPing) simulated calcined Idaho Chemical 
Processing Plant (ICPP) high-level waste (HLW) and glass-ceramic 
forming additives which include SiO2,B203,Na20, and Li,O. Tita- 
nium dioxide is added to enhance titanate phase formation to host 
cadmium, and Ni or Ti powder is added as a reducing agent. 
Durable products with waste loading up to 75 wt% and product 
densities up to 3.3 g/cem® have been formed. The glass-ceramic 
waste form has the potential to reduce final waste volume by up to 
60% compared to glass. Preliminary leach rates of the products 
determined using the 14 and 28 day MCC-1 leach tests are less 
than 1 g/m?-day and are comparable with HLW glass products for 
the glass matrix elements of Si, B Li, and Na and for the waste 
components of Cd, Cr, Ca, and Al. 


27888 (WINCO-11505) Irradiation damage to the simulated 
idaho Chemical Processing Plant nuclear waste. Chan, H.W.; 
Howitt, D.G. Westinghouse Idaho Nuclear Co., Inc., idaho Falls, ID 
(United States). 3 Apr 1989. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-841D12435. 
(CONF-890421-16: 91. annual meeting of the American Ceramic 
Society, Indianapolis, IN (United States), 23-27 Apr 1989). Order 
Number DE92017462. Source: OSTI; NTIS; INIS; GPO Dep. 

The overall irradiation response of a glass-ceramic composite 
was studied by transmission electron microscopy. These compos- 
ites were derived from co’ nds to simulate Idaho Chemical 
Processing Plant (ICPP) high-level waste and are examined with 
emphasis on the microstructural changes introduced by the a, 6 
and + particles. These particles were simulated using lead ions, 
energetic electrons and Co™ +-rays. In general, the crystalline 
phases were more resistant, but the amorphous phases went 
through significant changes after irradiation. 


27889 (WINCO-11506-Draft) Tailored ceramic consolidation 
forms for ICPP waste compositions: Draft. Harker, A.B. (Rock- 
well International Corp., Thousand Oaks, CA (United States). 
Science Center); Flintoff, J.F. Westinghouse Idaho Nuclear Co., 
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Inc., Idaho Falls, ID (United States). 31 Mar 1989. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO7- 
841D12435. (CONF-890421—15-Draft: 91. annual meeting of the 
American Ceramic Society, indianapolis, IN (United States), 23-27 
Apr 1989). Order Number DE92017463. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A polyphase tailored ceramic simulated waste consolidation form 
for ICPP type high Zr content high-level waste (HLW) calcines. The 
ceramic is specifically designed to provide chemically stable host 
phases for each species present in the HLW and to maximize 
waste volume reduction through high loadings and form density. 
The ceramic is designed for a 73 wt% waste loading with a density 
of 3.35 + 0.5(9/cm’). The major phase in the ceramic is a highsil- 
ica glass, which contains the neutron poison boron as well as the 
majority of the non-refractory species in the waste. The primary 
crystalline phases are calcium fluoride, calcium-yttrium stabilized 
cubic zirconia, an apatite type silicate containing the plutonium 
simulant Ce, and a Cd metal phase. Minor phase include zircon, 
zirconolite, and a sphene type phase. Leach testing and micro- 
scopic analysis shows the ceramic form to chemically durable, with 
only the glass phase showing any detectable dissolution in deion- 
ized water at 90°C. 


27890 (WINCO-11568) Volume reduction of hot cell plastic 
wastes. Dykes, F.W.; Henscheid, J.P.; Lewis, L.C.; Lundhoim, 
C.W.; Nicklas, J.H. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). 19 Sep 1989. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-841D12435. 
(CONF-891103-79: Winter meeting of the American Nuclear Soci- 
ety (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (United States), 26-30 Nov 1989). Order Number 
DE92017483. Source: OSTI; NTIS; INIS; GPO Dep. 

The disposal of radioactively-contaminated solid wastes has be- 
come a national crisis. In such circumstances, it is imperative that 
this waste be reduced to minimum volume and be packaged to 
prevent pollution of the environment. The majority of the solid 
waste generated at the hot cell under consideration is plastic lab 
ware. Cutting this waste into small pieces with a hot wire technique 
reduced the volume 66%. Melting the waste, although more time 
consuming, reduced the volume 90%. The hot wire technique can 
also be used to cut up damaged master slave manipulator boots, 
greatly reducing their disposal volume. 


27891 (WINCO-11608) Operation of a dilute-phase pneu- 
matic transport system at the new waste calcining facility. Law, 
J.P.; Bodner, S.S. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). 15 Mar 1990. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-841D12435. 
(CONF-9006355—1: 4. international conference on pneumatic con- 
veying technology, Glasgow (United Kingdom), 26-28 Jun 1990). 
Order Number DE92017491. Source: OSTI; NTIS; INIS; GPO Dep. 

The New Waste Calcining Facility (NWCF) located at the Idaho 
Chemical Processing Plant (ICPP) converts radioactive liquid solu- 
tions to granular solids in fluidized-bed calcination process. these 
very erosive solids are dilute-phase pneumatically transported to 
stainless steel bins for interim storage. The entire NWCF pneu- 
matic transport system is located in highly radioactive cells so the 
system must be very reliable and free from erosion failures. The 
NWCF pneumatic transport system uses blinded tees, blinded lat- 
erals, wear pads and a specially designed fines metering valve to 
control the erosion in the system. The NWCF has processed and 
transported to interim storage approximately 1,350 cubic meters of 
calcine since initial start-up in 1982. This paper presents the oper- 
ating history including data on erosion rates measured at various 
locations at NWCF. 


27892 (WINCO-11618) The Idaho HLW technology pro- 
gram, Progress in HLW disposal strategy and glass-ceramic 
waste form development. Knecht, D.A.; Sherman, R.M.; Staples, 
B.A.; Vinjamuri, K.; Berreth, J.R. Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). 4 Oct 1990. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. (CONF-900977—14: Spectrum '90: American Nuclear 
Society (ANS) international meeting on radioactive waste technolo- 
gies, decontamination, and hazardous wastes, Knoxville, TN 
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(United States), 30 Sep - 4 oct 1990). Order Number DE92017494. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Irradiated nuclear fuel has been reprocessed at the Idaho Chem- 
ical Processing Plant (ICPP) since 1951 to recover uranium-235 
and krypton-85 and the resulting mixed hazardous and high-level 
waste (HLW) has been solidified to a calcine since 1963. The 
Idaho HLW Technology program is evaluating options for a strategy 
for final disposal for ICPP HLW and is performing research to de- 
velop a reference product and process for the immobilization of 
ICPP HLW for repository disposal. The volume of ICPP HLW pro- 
jected for future annual generation is expected to increase by 
four-fold compared to historical processing rates. Using existing 
technology, a glass waste form containing 33 wt % calcine would 
fill approximately 1700 canisters/yr (0.63 m*/canister) based on 
projected average annual waste generation rates. Thus, research 
is focusing on technologies that can reduce the volume of immobi- 
lized HLW, including a glass-ceramic waste form and other 
processes to minimize waste volume prior to immobilization. This 
paper describes the regulatory factors which impact future mixed 
hazardous/HLW management at ICPP and identifies a potential ref- 
erence strategy which could be used for environmental evaluations. 
The characteristics of one of the candidate waste forms for immo- 
bilizing ICPP calcine, a glass-ceramic, is described, including 
waste loading, crystalline phase identity and leach rates. 


27893 (WINCO-11621) Low level liquid waste treatment 
and recycle using acid fractionation. Gombert , D. Il,; Mcintyre, 
C.V.; Mizia, R.E.; Schindler, R.E. Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). 21 Jun 1990. 25p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. (CONF-900977-15: Spectrum '90: American Nuclear 
Society (ANS) international meeting on radioactive waste technolo- 
gies, decontamination, and hazardous wastes, Knoxville, TN 
(United States), 30 Sep - 4 oct 1990). Order Number DE92017495. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho Chemical Processing Plant is operated by Westing- 
house Idaho Nuclear Company, Inc. under contract with the 
Department of Energy to reprocess nuclear fuels. Evaporator con- 
densates from a low level liquid waste evaporator have historically 
been discharged with other plant wastewater to a percolation pond. 
Although all existing discharge guidelines are currently met, alter- 
natives were evaluated to discontinue routine discharge of any 
radionuclide-bearing liquid wastes, and acid fractionation was iden- 
tified as the most reliable and effective means available. A 15-tray 
acid fractionation column will be used to distill the evaporator con- 
densates into concentrated nitric acid for recycle in the plant. 


27894 (WINCO—11631) Inductive classification of operating 
data from a fluidized bed calciner. O’Brien, B.H. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 30 May 
1990. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. (CONF-9006419-1: 
Westinghouse intelligence/neural networks conference, Baltimore, 
MD (United States), 20-21 Jun 1990). Order Number DE92017497. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A process flowsheet expert system for a fluidized bed calciner 
which solidifies high-level radioactive liquid waste was developed 
from pilot-plant data using a commercial, inductive classification 
program. After initial classification of the data, the resulting rules 
were inspected and adjusted to match existing knowledge of pro- 
cess chemistry. The final expert system predicts performance of 
process flowsheets based upon the chemical composition of the 
calciner feed and has been successfully used to identify potential 
operational problems prior to calciner pilot-plant testing of new 
flowsheets and to provide starting parameters for pilot-plant tests. 
By using inductive classification techniques to develop the initial 
rules from the calciner pilot-plant data and using existing process 
knowledge to verify the accuracy of these rules, an effective expert 
system was developed with a minimum amount of effort. This 
method may be applied for developing expert systems for other 
processes where numerous operating data are available and only 
general process chemistry effects are known. 


27895 (WINCO-11640) Behavior and control of ruthenium 
during operation of the New Waste Calcining Facility at the 
idaho Chemical Processing Plant. Christian, J.D. Westinghouse 
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Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 29 Jun 
1990. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. (CONF-900809-9: 21. 
Department of Energy/Nuclear Regulatory Commission (DOE/NRC) 
nuclear air cleaning conference, San Diego, CA (United States), 
13-16 Aug 1990). Order Number DE92017499. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The New Waste Calcining Facility (NWCF) processes acidic fluo- 
ride and nitrate high level liquid wastes, converting them to 
granular solids in a fluidized bed by internal combustion of 
kerosene. The off gases pass through a venturi scrubber, silica gel 
bed, and HEPA filters. Normally, less than 4 yCi 106 Ru/day are re- 
leased in the form of particulate material to the stack. Some 
operations can cause small, but noticeable increases in '*Ru re- 
leases. Although resulting lung doses are extremely small, because 
of the public perceptions and ALARA principles controls have been 
implemented to prevent any releases significantly above normal. 
Evaluations were made of ruthenium behavior during the various 
operations in the NWCF and parameters that affect its volatility. 
The results of the evaluations and recommended controls to pre- 
vent ruthenium releases, which are described in detail, are as 
follows. Dissolution of calciner bed in boiling 13 M HNOs with the 
silica gel beds bypassed resulted in 0.17 Ci release (0.004% of in- 
ventory). With the silica gel beds on line, this operation does not 
result in increased Ru release; to prevent challenging the beds, 
dissolution in 6 M HNO, at 90°C is recommended. Recommended 
conditions for decontaminating lines downstream of the silica gel 
beds are initial contact with 4 M HNOs, followed by 10 M HNO; at 
60°C and, for leaching spent HEPA filters, 6 M HNO; at 80°C. 
Silica gel beds may be bypassed if necessary for washing off col- 
lected particles during normal calcination operations. Small '°Ru 
releases of up to 0.19 4 Ci have sometimes been observed during 
this condition, but may be due to the bed washing and drying oper- 
ation rather than from calcination off gas. 


27896 (WINCO-11652) Effects of HiPing time, temperature 
and pressure on experimental ICPP waste form pr 
, BA. W Idaho Nuclear Co., Inc., Idaho Falls, 
ID (United States). 14 Aug 1990. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-841D12435. 
(CONF-901105—136: Fall meeting of the Materials Research Soci- 
ety (MRS), Boston, MA (United States), 24 Nov - 1 dec 1990). 
Order Number DE92017183. Source: OSTI; NTIS; INIS; GPO Dep. 
A glass-ceramic is being developed to immobilized calcined 
ICPP High-Level Waste (HLW) for repository disposal. This waste 
form is prepared by combining calcine with additives and reacting, 
the mixture to a glass-ceramic by hot isostatic pressing (HIPing). 
The formation of a glass-ceramic form with desirable properties by 
this process depends on HIPing conditions as well as calcine and 
additive composition. The results of a recent investigation indicate 
that reactant mixing, reactant particle size and HiPing time have 
significant effects on waste form leaching properties. Because of 
the dominant effect of particle size in the previous study, it was not 
possible to evaluate the potentially significant impacts of time, tem- 
perature, and pressure on the properties of the glass-ceramic 
waste form prepared from ground calcine which was thoroughly 
mixed with the additives. Therefore, a full 2° factorial design with 
centerpoint experiment was used to investigate the effects of these 
parameters and their interactions on glass-ceramic leach resis- 
tance and density for calcine which is ground and thoroughly 
mixed with the additives. 


27897 (WINCO-11659) Robotic system for remote inspec- 
tlon of underground storage tanks. Griebenow, B.L.; Martinson, 
L.M. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 12 Sep 1990. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. (CONF-901 101— 
90: American Nuclear Society (ANS) winter meeting, Washington, 
DC (United States), 11-16 Nov 1990). Order Number DE92017203. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Idaho Nuclear Company, Inc. (WINCO), operates 
the Idaho Chemical Processing Plant (ICPP) for the US Depart- 
ment of Energy (DOE). WINCO’s mission is to process government 
owned spent nuclear fuel. The process involves dissolving the fuel 


and extracting off uranium. The waste from this process is tem- 
porarily stored at the ICPP in underground storage tanks. The 
tanks were put in service between 1953 and 1966 and are operat- 
ing 10 to 15 years beyond their design life. Five of the tanks will be 
replaced by 1998. The integrity of the remaining six tanks must be 
verified to continue their use until they can be replaced at a later 
data. In order to verify the tank integrity, a complete corrosion 
analysis must be performed. This analysis will require a remote vi- 
sual inspection of the tank surfaces. 


27898 (WINCO-11663) Coulometric determination of traces 
of hydrogen in air. Siemer, D.D. Westinghouse Idaho Nuclear 
Co., Inc., Idaho Falls, ID (United States). 29 Oct 1990. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-841D12435. (CONF-920302-7: 43. Pittsburgh conference 
and exposition on analytical chemistry and applied spectroscopy, 
New Orleans, LA (United States), 9-13 Mar 1992). Order Number 
DE92017204. Source: OSTI; NTIS; INIS; GPO Dep. 

The determination of low (1 to 100 ppm by volume) levels of hy- 
drogen gas in waste tank headspace air samples is extremely 
difficut or impossible to do with standard monitoring equipment. 
This paper describes an approach to the problem that entails, first, 
removing all water and water-producing substances from the air 
sample with suitable traps; second, burning the hydrogen to form 
water vapor; third, determining the “new” water coulometrically. The 
detection limit of the method can be readily tailored to meet specific 
needs. A typical precision at the 50 ppM hydorgen level is 1%. 


27899 ##§(WINCO-11666) Durability, mechanical, and thermal 
properties of experimental glass-ceramic forms tor immobiliz- 
ing ICPP high level waste. Vinjamuri, K. Westi Idaho 
Nuclear Co., Inc., Idaho Falls, ID (United States). 19 Nov 1990. 

13p. by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. (CONF-910435-95: 2. annual Ameri- 
can Nuclear Society (ANS) international high level radioactive 
waste management conference, Las Vegas, NV (United States), 28 
Apr - 3 may 1991). Order Number DES2017205. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The high-level liquid waste generated at the Idaho Chemical Pro- 
cessing Plant (ICPP) is routinely solidified into granular calcined 
high-level waste (HLW) and stored onsite. Research is being con- 
ducted at the ICPP on methods of immobilizing the HLW, including 
developing a durable glass-ceramic form which has the potential to 
significantly reduce the final waste volume by up to 60% compared 
to a glass form. Simulated, pilot plant, non-radioactive, calcines 
similar to the of the calcined HLW and glass forming 
additives are used to produce experimental glass-ceramic forms. 
The objective of the research reported in this paper is to study the 
impact of ground calcine particle size on durability and mechanical 
and thermal properties of experimental glass-ceramic forms. 


27900 (WINCO-11712) Inductive classification of operating 
data from a fluidized bed calciner. O’Brien, B.H.; Newby, B.J. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 24 May 1991. 16p. by USDOE, Washington, 
DC (United States). DOE Contract AC07-841D12435. (CONF- 
9109400-2: Westinghouse computer symposium, Idaho Falls, ID 
(United States), 10-12 Sep 1991). Order Number DE92017211. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A process flowsheet expert system for a fluidized bed calciner 
which solidifies high-level radioactive liquid waste was developed 
from pilot-plant data using a commercial inductive classification 
program. After initial classification of the data, the resulting rules 
were inspected and adjusted to match existing knowledge of pro- 
cess chemistry. The final expert system predicts performance of 
process flowsheets based upon the chemical composition of the 
calciner feed and has been successfully used to identify potential 
operational problems prior to calciner pilot-plant testing of new 
flowsheets and to provide starting parameters for pilot-plant tests. 
By using inductive classification techniques to develop the initial 
rules from the calciner pilot-plant data and using existing process 
knowledge to verify the accuracy of these rules, an effective expert 
system was developed with a minimum amount of effort. This 
method may be applied for developing expert systems for other 
processes where numerous operating data are available and only 
general process chemistry effects are known. 
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27901 (WINCO-11721) Low level liquid waste treatment at 
the Idaho Chemical Processing Plant. Schindler, R.E. Westing- 
house Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 
[1991]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. (CONF-910852-21: 
Summer national meeting of the American Institute of Chemical En- 
gineers (AIChE), Pittsburgh, PA (United States), 20-22 Aug 1991). 
Order Number DE92017214. Source: OSTI; NTIS; INIS; GPO Dep. 

Unit operations used in treating low level liquid waste at the 
Idaho Chemical Processing Plant (ICPP) are evaporation and acid 
fractionation. The ICPP, located at the Idaho National Engineering 
Laboratory (INEL), has reprocessed government-owned, high- 
enriched, spent reactor fuels since 1951 to recover unused 
uranium. Low Level Liquid Waste (LLLW) has been treated suc- 
cessfully for many years by a LLLW evaporator which removes and 
concentrates the nonvolatile contaminants. An acid fractionator has 
now been installed to provide additional treatment of the conden- 
sate and discharge it as a vapor to the atmosphere. This paper 
covers the operation of the LLLW evaporator, and the design, con- 
struction, and testing of the acid fractionator. 


27902 (WINCO—11725) Seismic analysis of the ICPP high 
level liquid waste tanks and vaults. Uldrich, E.D. (Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States)); Malik, 
L.E. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-841D12435. (CONF-9110122- 
26: Natural phenomena hazards mitigation conference, St. Louis, 
MO (United States), 15-18 Oct 1991). Order Number DE92017216. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Two buried, closely spaced, reinforced concrete vaults founded 
on base rock were evaluated for gravity and safe shutdown earth- 
quake loads. These vaults enclose steel tanks used to store high 
level radioactive liquid waste. Detailed 3-dimensional finite element 
models were used for state-of-the-art structure-soil-structure inter- 
action (SSSI) analyses. Three soil dynamic property profiles were 
used to address soil variability. Vault accelerations are not signifi- 
cantly affected by the variability of soil dynamic properties. Lower 
bound soil properties yield maximum member forces and moments. 
Demands on the side closer to the other vault due to horizontal 
motions are lower due to the SSSI effects. Combined gravity and 
seismic demand on the vault were qualified, using member capaci- 
ties based on current design codes. 


27903 (WINCO-11728) Seismic scoping evaluation of high 
level liquid waste tank vaults at the idaho Chemical Process- 
ing Plant. Hashimoto, P.S. (EQE Engineering, Inc., Costa Mesa, 
CA (United States)); Uldrich, E.D.; McGee, W.D. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 29 Jul 


1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. (CONF-9110122-27: 
Natural phenomena hazards mitigation conference, St. Louis, MO 
(United States), 15-18 Oct 1991). Order Number DE92017218. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A seismic scoping evaluation of buried vaults enclosing high 
level liquid waste storage tanks at the Idaho Chemical Processing 
Plant has been performed. The objective of this evaluation was to 
scope out which of the vaults could be demonstrated to be seismi- 
cally adequate against the Safe Shutdown Earthquake (SSE). 
Using approximate analytical methods, earthquake experience 
data, and engineering judgement, this study determined that one 
vault configuration would be expected to meet ICPP seismic design 
criteria, one would not be considered seismically adequate against 
the SSE, and one could be shown to be seismically adequate 
against the SSE using nonlinear analysis. 


27904 (WINCO-11734) Remediation strategies for perched 
water bodies underlying the Idaho Chemical Processing Plant 
at the idaho National Engineering Laboratory. Russell, B.F. 
(Golder Associates (United States)); Wozniewicz, J.V.; Jensen, C.; 
Williamson, D.J.; Williams, J.L.; Martin, C.J. Westinghouse Idaho 
Nuclear Co., Inc., Idaho Falls, ID (United States). 19 Aug 1991. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. (CONF-910981-64: Environmental re- 
mediation "91 conference, Pasco, WA (United States), 8-11 Sep 
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1991). Order Number DE92017222. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Analysis of water samples collected from perched water underly- 
ing the Idaho Chemical Processing Plant (ICPP) at the Idaho 
National Engineering Laboratory (INEL) indicates the presence of 
low levels of radionuclides. The perching layers are formed by 
dense basalts and/or sediment interbeds with sufficient clay to form 
an aquitard. The distribution of contaminants and depth to water 
levels observed in the perched water well monitoring network sug- 
gest the perched water occurs as discrete bodies of water, but 
these are not necessarily interconnected across a large area. 
Present data suggests that the perching occurs as discrete of 
pools,” and the presence of contamination is a function of vertical 
contaminant transport from above. The remediation of this perched 
water will be dependent upon the types of contaminants, the hy- 
drogeologic conditions, the physical setting, and the size of the 
perched water body. Remediation strategies under consideration 
include the use of wells for the extraction of contaminated water 
and the installation of horizontal wells. A preliminary conceptual 
model has been developed and is being refined as additional hy- 
drogeologic and contaminant data are acquired. Contaminant 
transport hypotheses have been formulated, and tests of those hy- 
potheses are planned to assist with the refinement of the 
conceptual model. The testing of transport hypotheses and devel- 
opment of the conceptual model will help provide the basis to 
evaluate the available options for remediation of the perched water 
and to select the most effective strategy(ies) for implementation. 


27905 (WINCO-11745) Remote analyses of highly radioac- 
tive samples by x fluorescence. Warrant, R.W.; Shurtliff, 
R.M.; Haskell, K.J.; Ryder, W.A. Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). 11 Sep 1991. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. (CONF-9110115-10: 32. Oak Ridge National 
Laboratory/Department of Energy (ORNL/DOE) conference on ana- 
lytical chemistry in energy technology, Gatlinburg, TN (United 
States), 1-3 Oct 1991). Order Number DE92017227. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Idaho Chemical Processing Plant (ICPP) is a multipurpose 
nuclear fuel and waste processing facility located at the Idaho Na- 
tional Engineering Laboratory (INEL) near Idaho Falls, Idaho. The 
plant is presently operated for the Department of Energy (DOE) by 
a subsidiary of Westinghouse Electric Company, Westinghouse 
Idaho Nuclear Company (WINCO). The facility receives and pro- 
cesses a large variety of reactor fuel types. The analysis of spent 
nuclear fuel reprocessing streams causes some unique problems 
for the analytical chemist. The major problems are the high levels 
of radioactivity, the complex solution of fuel components, fission 
products, dissolved cladding, and dissolver solutions as well as the 
need for rapid results. For the analysis of the heavy metals in 
these complex radioactive samples, the technique of wavelength 
dispersive X-ray fluorescence offers some distinct advantages. The 
method is specific, highly automated, and the sample requires min- 
imum preparation. 


27906 (WINCO-11760) Imaging, inspection, and character! 
zation systems for underground storage tank remediation. 
Griebenow, B.L. (Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States)); Selleck, C.B.; Strope, L.A.; Burke, J.B. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 10 Oct 1991. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. (CONF-911107— 
77: 1991 Winter meeting of the American Nuclear Society (ANS) 
session on fundamentals of fusion reactor thermal hydraulics, San 
Francisco, CA (United States), 10-15 Nov 1991). Order Number 
DE92017229. Source: OSTI; NTIS; INIS; GPO Dep. 

Underground storage tanks (USTs) containing radioactive and 
hazardous wastes represent a significant remediation problem for 
the Department of Energy (DOE). Within the DOE complex are nu- 
merous waste storage tanks that will require remediation during the 
coming decades. Most of these tanks have reached their design 
life and many are out of compliance with current regulations. Be- 
cause of the high radiation levels and the chemical hazards 
present, it will be necessary to perform the remediation operations 





remotely. The application of robotic systems to remediate USTs of- 
fers opportunities for safer, faster, and cheaper solutions over the 
duration of these cleanup operations. If these robotic systems are 
to operate safely in the tanks, remote inspection and characteriza- 
tion systems must be developed and tested. 

27907 (WINCO-11768) Densification/creep behavior of ex- 
| glass-ceramic waste forms for immobilization of 
high-level calcined waste at the idaho Chemical 

Plant. Vinjamuri, K. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). 30 Dec 1991. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-841D12435. 
(CONF-9205106-3: 9. engineering mechanics conference of Amer- 
ican Society of Civil Engineers (ASCE), College Station, TX 
(United States), 24-27 May 1992). Order Number DE92017230. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A mixture of simulated high-level calcined waste (HLW) and Frit 
additives was hot isostatically pressed (HIPed) to a dense glass- 
ceramic waste for. A densification mapping software was devel- 
oped for modeling HIP processing parameters such as soak 
temperature, soak pressure, densification rate, relative density, and 
calcine particle size. For a typical glass-ceramic waste form the 
model predicts the prominent densification/creep mechanism. This 
document provides a discussion of this process. 


27908 (WINCO-—11769) Waste form de for immo- 
bilization of high level waste calcine at the idaho Chemical 
Processing Plant. Vinjamuri, K.; Raman, S.V.; Knecht, D.A.; Her- 
zog, J.D. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID 
(United States). 30 Dec 1991. 24p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-841D12435. 
(CONF-920430-99: 3. international high level radioactive waste 
management (IHLRWM) conference, Las Vegas, NV (United 
States), 12-16 Apr 1992). Order Number DE92017231. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Since 1963 the high-level liquid waste generated at the idaho 
Chemical Processing Plant (ICPP) is routinely solidified into granu- 
lar calcined high level waste (HLW). A research and development 
program at ICPP is currently developing waste forms for immobi- 
lization of the HLW that is stored onsite. One of the waste forms 
that is being developed is a durable glass-ceramic, a form of mate- 
rial consisting of crystalline phases and a glassy matrix. The 
glass-ceramic waste form is a promising option because it can po- 
tentially reduce HLW volume significantly compared to glass waste 
forms while maintaining similar leach rates. In this paper the im- 
pact of reactants (Ti and Al) and frit additive (B2O3) on leach rates, 


microstructure and phase composition of glass-ceramic waste 
forms is discussed. 


27909 (WINCO-11797) In Search of BRC. Alexander, D.R. 
Westinghouse idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Environmental Compliance Dept. 20 Mar 1992. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-841D12435. (CONF-920851-—48: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92017235. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Cleanup levels of low-level radioactivity in soils is required in the 
RCRA/CERCLA reguiations. These levels should be based on a 
risk approach. Because of public perception of radiation risk there 
has been a reluctance to establish residual radiation levels at the 
conservative end of a risk scale, which could be considered as “be- 
low regulatory concern.” Risk based evaluations as an integral part 
of the overall cleanup decision making progress should provide a 
balanced approach to the acceptance of a cleanup methodology. 


279810 (WINCO-11807) The NO, Abatement Program at the 
idaho Chemical Processing Plant. McCray, J.A.; Boardman, R.D. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 20 Mar 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-841D12435. (CONF-920851— 
54: Spectrum ‘92: nuclear and hazardous waste management 
international topical meeting, Boise, ID (United States), 23-27 Aug 
1992). Order Number DE92017262. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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A No, abatement program was implemented at the Idaho Chemi- 
cal Processing Plant (ICPP) to reduce Nox, emissions from the 
New Waste Calcining Facility (NWCF). Extensive research and de- 
velopment work has indicated that the selective catalytic reduction 
(SCR) process is the most promising technology for treating the 
NWCF off-gas. Laboratory-scale and pilot-plant tests were per- 
formed to determine the compatibility of the SCR process with 
actual NWCF off-gas, and to optimize operating parameters and 
develop a flow scheme for a full-scale No,, abatement facility. An 
advanced conceptual design for the No,. abatement project, incor- 
porating pilot-plant findings and recommendations, has been 
completed. Title design by an architectural engineering firm, for the 
full-scale Nox, abatement facility, is scheduled to begin this year. 
Construction is scheduled for 1994—1997. The facility is planned to 
be operational in 1998. 


27911 (WINCO-11814) Hydrofluoric acid dissolution of 
spent radioactive and hazardous HEPA fiiters. Brewer, K.N.; 
Murphy, J.A. Westinghouse Idaho Nuclear Co., Inc., idaho Falls, ID 
(United States). 20 Apr 1992. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-841D12435. 
(CONF-920851—49: Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting, Boise, ID (United 
States), 23-27 Aug 1992). Order Number DE92017267. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document discusses a process that treats High Efficiency 
Particulate Air (HEPA) filters contaminated with radicactive parti- 
cles containing transuranic and hazardous elements which has 
been studied at the Idaho Chemical Processing Plant (ICPP). This 
process uses three to four steps to spent HEPA filter so that they 
meet regulatory requirements for disposal. The first step of the pro- 
cess is to bake the spent HEPA filters at 550°C for 3 hours to 
volatilize organic binder which is used to provide strength in the fil- 
ter’s silicon glass media. In the second step, the filters are first 
leached in nitric acid, then are dissolved in hydrofluoric acid. The 
dissolution is conducted using an optimum fluoride to silicone mo- 
lar ratio of 7/1 to prevent: (1) excess unreacted HF (free HF), (2) 
the formation of insoluble fluoride salts, and (3) the need of exces- 
sive aluminum nitrate to complex the free HF. Finally, the free HF 
is complexed with aluminum nitrate to an [HF] between 0.020 and 
0.04 molar. The resulting solution from this process is minimally 
corrosive to stainless steel and is a stable high-level liquid waste 
that can be converted to a high-level solid waste in a fluidized bed 
operated at 500°C. The stainless steel HEPA filter housing, which 
is not dissolved during the dissolution step, is compacted and dis- 
posed of as a nonhazardous, low-level radioactive waste. 


27912 (WINCO-11833) Light duty robotic arms for the 
characterization of underground storage tanks. Christensen, C.; 
Griebenow, B.L. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). 22 May 1992. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-841D12435. 
(CONF-920851-—47: Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting, Boise, ID (United 
States), 23-27 Aug 1992). Order Number DE92017276. Source: 
OSTI; NTIS; INIS; GPO Dep. 

At various Department of Energy (DOE) sites there are numer- 
ous underground storage tanks. Many of these storage tanks are in 
the process of being characterized, sampled, and inspected. These 
activities are to assess the condition continued use and determine 
the needed steps for remediation efforts. To accomplish these ac- 
tivities, a program for developing light duty inspection robots has 
begun. This program was initiated by Westinghouse Idaho Nuclear 

y and is being transferred to the other DOE sites through 
the DOE's Robotic Technology Development Program. 


27913 (WSRC-MS-—90-138-Rev.1) Application of hydration 
thermodynamics to control of the DWPF process: Revision 1. 
Plodinec, M.J. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1990]. 13p. by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
9005332-1-Rev.1: 2. International Seminar on Radioactive Waste 
Products, Juelich (Germany), 28 May - 1 jun 1990). Order Number 
DE92017914. Source: OSTI; NTIS; INIS; GPO Dep. 

The Defense Waste Processing Facility (DWPF) at the Savan- 
nah River Site (SRS) will incorporate the radioactivity in the 130 
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million liters of high-level nuclear waste at SRS in a stable borosili- 
cate glass. Glass product specifications requite control of 
processing parameters to ensure glass durability. A model of glass 
durability, based on hydration thermodynamics, has been used at 
SRS to aid in formulation of waste glasses; to explain the relative 
durability of different glasses under identical test conditions (MCC- 
1 test ); and to explain the effects of changing test conditions on 
the observed durability of a given glass. This model has now been 
modified for use in contro! of the DWPF. It provides a tool which 
relates glass durability to parameters which can be controlled in 
the DWPF process. It provides a tool which relates glass durability 
to parameters which can be controlled in the DWPF process, pri- 
marily chemical composition. In this paper, the model is presented, 
and its projected role in control of the DWPF process is described. 


27914 (WSRC-MS-—90-149) The product consistency test 
for the DWPF wasteform. Jantzen, C.M.; Bibler, N.E. Westing- 
house Savannah River Co., Aiken, SC (United States). [1990]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. (CONF-9005332-2: 2. International 
Seminar on Radioactive Waste Products, Juelich (Germany), 28 
May - 1 jun 1990). Order Number DE92017943. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The preliminary specifications on the glass wasteform to be pro- 
duced by the Defense Waste Processing Facility (DWPF) require 
extensive characterization of the glass product both before actual 
production begins and then during production. To aid in this char- 
acterization, a leach test was needed that was easily reproducible, 
coukd be performed remotely on highly radioactive samples, and 
could yield results rapidly. Several standard leach tests were ex- 
amined with a variety of test configurations. Using existing tests as 
a starting point, the DWPF Product Consistency Test (PCT) was 
developed in which crushed glass samples are exposed to 90°C 
deionized water for seven days. Based on extensive testing, in- 
cluding a seven-laboratory round robin and confirmatory testing 
with radioactive samples, the PCT is very reproducible, yields reli- 
able results rapidly, and can be performed in shiekied cell facilities 
with radioactive samples. 


27915 (WSRC-MS-982-069) The Savannah River Site Re- 
placement High Level Radioactive Waste Evaporator Project. 
Presgrove, S.B. (Bechtel Savannah River, Inc., North Augusta, SC 
(United States)). Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
920307-81: Waste management '92, Tucson, AZ (United States), 
1-5 Mar 1992). Order Number DE92016893. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Replacement High Level Waste Evaporator Project was con- 
ceived in 1985 to reduce the volume of the high level radioactive 
waste Process of the high level waste has been accomplished up 
to this time using Bent Tube type evaporators and therefore, that 
type evaporator was selected for this project. The Title | Design of 
the project was 70% completed in late 1990. The Department of 
Energy at that time hired an independent consulting firm to perform 
a complete review of the project. The DOE placed a STOP OR- 
DER on purchasing the evaporator in January 1991. Essentially, 
no construction was to be done on this project until all findings and 
concerns dealing with the type and design of the evaporator are 
resolved. This report addresses two aspects of the DOE design re- 
view; (1) Comparing the Bent Tube Evaporator with the Forced 
Circulation Evaporator, (2) The design portion of the DOE Project 
Review - concentrated on the mechanical design properties of the 
evaporator. 1 ref. 


27916 (WSRC-MS-92-187) EPA tests of simulated DWPF 
waste glass. Applewhite-Ramsey, A.; Wolf, K.Z.; Plodinec, M.J. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-9206194—4: 3. 
international conference on advances in fusion and processing of 
glass, New Orleans, LA (United States), 10-12 Jun 1992). Order 
Number DE92016892. Source: OSTI; NTIS; INIS; GPO Dep. 
Nonradioactive hazardous metal components of the DWPF 
waste streams are subject to regulation under RCRA. Vitrified ma- 
terial also falis under this regulation, potentially impacting disposal 
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of glass generated during the DWPF Startup Test Program. RCRA- 
approved leach tests were performed on simulated DWPF waste 
glass to determine whether the glass should be classified as haz- 
ardous. The results of the tests verified that DWPF waste glass is 
not a hazardous waste. 


27917 (WSRC-RD-91-25) Trip report: Marshall Space Cen- 
ter computed tomography. Harbour, J.R.; Andrews, M.K. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92018139. Source: OSTI; NTIS; INIS; GPO Dep. 

BIR Inc. is a small company out of the Chicago area which sells 
equipment for producing images by tomography. They have built a 
relatively large instrument, called ACTIS, for NASA at the Marshall 
Space Center in Huntsville, Alabama and still gave access to this 
instrument. BIR has a grant from the Department of Energy (DOE) 
to determine the utility of computed tomography (CT) for character- 
ization of nuclear and hazardous waste within the DOE complex. 
As part of this effort, the potential of this technique for obtaining 
images of canistered waste forms has been investigated. Funding 
for data acquisition was provided through this grant. 


27918 (WSRC-RP-89-1027) Development of a mathemati- 
cal model of a packed column for benzene removal from salt 
solutions. Georgeton, G.K. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1989]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001 
;AC09-89SR18035. (CONF-900494—8: 1990 SCS Eastern multi- 
conference, Nashville, TN (United States), 23-29 Apr 1990). Order 
Number DE92017930. Source: OSTI; NTIS; INIS; GPO Dep. 

A mathematical model of a packed column was developed to de- 
scribe the removal of benzene from radioactive salt solutions at the 
Savannah River Site. The model was developed from existing, 
generalized mass transfer correlations for randomly dumped pack- 
ing, and the correlations were adapted for structured packing. 
Thermophysical data specific to the solutions of interest were incor- 


porated into the model. Verification of the code was completed 
using operating data from stripping columns at other locations. 


27919 (WSRC-RP-89-1174) Advanced radioactive waste- 
glass melters. Bickford, D.F. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1990]. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-900407—11: 92. annual meeting of the American Ceramic 
Society, Dallas, TX (United States), 22-26 Apr 1990). Order Num- 
ber DE92017926. Source: OSTI; NTIS; INIS; GPO Dep. 

During pilot scale operations of the Scale Glass Melter for the 
US Department of Energy a team of engineers and scientists was 
formed to assess the need for continued melter design develop- 
ment to support the Defense Waste Processing Facility (DWPF), 
and prioritize future efforts. Recently this has taken on new impor- 
tance because of selection of the DWPF Melter design as the 
reference for the Hanford Waste Vitrification Project (HWVP), and 
increased interest at the West Valley Demonstration Project on 
meter life and replacement. Results of the study are summarized, 
and goals produced by the study are compared to the results of 
current programs at the Savannah River Laboratory (SRL). 


27920 (WSRC-RP-90-599) Task technical and QA plan: 
Thermal effects study: To evaluate saltstone properties asso- 
ciated with performance criteria as a function of extended 
exposure to temperatures typical of adiabatic curing. Ore- 
baugh, E.G. Westinghouse Savannah River Co., Aiken, SC (United 
States). 15 Jun 1990. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE92016471. Source: OSTI; NTIS; INIS; GPO Dep. 

The task to evaluate saltstone properties associated with perfor- 
mance criteria as a function of extended exposure to temperatures 
typical of adiabatic curing is described in this document and 
involves extension of previous qualification studies for DWPF Sat- 
stone formulations. 


27921 (WSRC-RP-91-1227) Durability of glasses from Pa- 
cific Northwest Laboratory Composition Variability Study-ll 
(CVS-Il). Jantzen, C.M. Westinghouse Savannah River Co., Aiken, 





SC (United States). 10 May 1992. 40p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE92018536. Source: OSTI; NTIS; GPO Dep. 

Pacific Northwest Laboratory (PNL) is developing a borosilicate 
glass as a solid, stable medium for the disposal of high-level ra- 
dioactive waste at the Hanford site. They are optimizing the glass 
forming region and developing process models to be used in the 
Hanford Waste Verification Project (HWVP). Their experimentally- 
based statistical approach for optimizing the glass composition for 
HWVP has been designated the Composition Variability Study 
(CVS). In Part 1 of the CVS study PNL tested wide ranges of com- 
position developed first-order empirical models, and provided input 
for planring CVS-2. In part 2, they are generating glass property 
data for a number of compositions in order to develop second- 
order empirical models which will be used to identify the 
composition region that simultaneously satisfies all quality and pro- 
cessability requirements of HWVP. 


27922 (WSRC-TR-92-89) Savannah River Site interim 
Waste Management Program Pian FY 1991-1992. Chavis, D.M. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
May 1992. 250p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. Order Number 
DE92016625. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary purpose of the Waste Management Program Plan is 
to provide an annual report of how Waste Management's opera- 
tions are conducted, what facilities are being used to manage 
wastes, what forces are acting to change current waste manage- 
ment systems, and what plans are in store for the coming fiscal 
year. In addition, this document projects activities for several years 
beyond the coming fiscal year in order to adequately plan for safe 
handling, storage, and disposal of radioactive wastes generated at 
the Savannah River Site and for developing technology for im- 
proved management of wastes. In this document, work descriptions 
and milestone schedules are current as of December 1991. 


27923 (Y/DA-9202) Depleted uranium manufacturing waste 
minimization at the Oak Ridge Y-12 Plant. Thompson, J.E.; 
Koger, J.W. Oak Ridge Y-12 Plant, TN (United States). 30 Apr 
1992. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840S21400. Order Number DE92017173. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Y-12 Plant, managed by Martin Marietta Energy Systems for 
the Department of Energy has a comprehensive waste minimiza- 
tion program associated with the depleted uranium manufacturing. 
The program addresses all phases of the depleted uranium manu- 
facturing from the initial casting to the finished product. The 
program addresses both by-product and waste in the manufactur- 
ing operations. Investigations are ongoing for process changes, 
process improvements, near-net shape processes, and other tech- 
nology or business changes that will minimize waste. A detailed 
model of the manufacturing process is being developed. 


27924 (Y/Sub-92-99928C/3) Corrective Action Plan for un- 
derground storage tank 2331-U at the Bullding 9201-1 Site, 
Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, Facility ID No. 0- 
010117. Bohrman, D.E. (Oak Ridge Y-12 Plant, TN (United 
States)); Ingram, E.M. Oak Ridge Y-12 Plant, TN (United States); 
Science Applications International Corp., Oak Ridge, TN (United 
States). Jul 1992. 396p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. Order Number 
DE92017250. Source: OSTI; NTIS; GPO Dep. 

This document represents the Corrective Action Plan for under- 
ground storage tank 2331-U, previously located at Building 9201-1, 
Oak Ridge Y-12 Plant, Oak Ridge, Tennessee. Tank 2331-U, was 
removed on December 14, 1988. Based on the determination that 
groundwater at the Building 9201-1 Site is classified as a nondrink- 
ing water source, the applicable TDEC Closure Action Levels for 
remediation of petroleum contaminated groundwater at the facility 
are 0.070 ppm for benzene and 1.0 ppm for total petroleum hydro- 
carbons. Analytical results for groundwater collected 
during investigations at the Building 9201-1 Site suggest that an 
area of groundwater contamination exceeding applicable action lev- 
els, and measuring approximately 1,500 ft*, extends from the 
Building 9201-1 former tank pit east/southeast toward Building 
9105. A wide variety of corrective action responses and options 


05 NUCLEAR FUELS 
0530 Environmental Aspects 


were evaluated for possible remediation of petroleum contaminated 
soils and groundwater at the Building 9201-1 Site. The recom- 
mended corrective action approach for groundwater involves 
extraction of contaminated groundwater through recovery wells, 
treatment using aeration, and release of treated groundwater into 
the Y-12 Plant storm sewer system. If aeration is found to be inad- 
equate, then in-line carbon filtration of the groundwater will be 
implemented. Based on screening criteria established for the evalu- 
ation process, a combination of corrective action options was 
selected to accomplish soil remediation at the facility. The recom- 
mended corrective action approach for soils at the Building 9201-1 
Site involves initial excavation and confirmatory sampling of con- 
taminated soils from impact areas, land aeration of these soils at a 
suitable treatment bed, and final disposal of the treated soils in 
place at the treatment bed site. If land aeration is found to be un- 
successful in completing remediation of the contaminated soils, 
then bioremediation will be implemented at the treatment bed. 


27925 (Y/TS-854-Vol.1) Y-12 | Construction/Demolition 
Landfill Vil: Permit application: Part 1 and 2: Volume 1. Oak 
Ridge Y-12 Plant, TN (United States). Apr 1992. 921p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840S21400. Order Number DE92017592. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3033. Inquiries may be directed to Office of Scientific and Technical 
Information, P.O. Box 62, Oak Ridge, TN 37831. 

The United States Department of Energy (DOE) has three major 
operating facilities on the DOE Oak Ridge Reservation (ORR) at 
Oak Ridge, Tennessee: the Y-12 Plant, the K-25 Site, and the Oak 
Ridge National Laboratory (ORNL). Operations associated with the 
DOE energy research and production facilities at Oak Ridge result 
in the production of several types of waste materials. Disposal of 
solid waste (as defined in the Solid Waste Processing and 
Rules for Tennessee) in disposal facilities operated by the Y-12 
Plant is the responsibility of Y-12 Waste Ma Division 
(MWD). The WMD is proposing to develop a facility that will include 
two new disposal units: one for construction/demolition waste and 
spoil and one for industrial solid waste. This manual describes the 
closure and post-closure plans for the construction/demolition 
waste and spoil disposal unit. This disposal unit is referred to as 
the Y-12 Construction/Demolition Landfill Vil (CD-VIlI) and is to be 
operated by the Y-12 Plant for the DOE. This will be a Tennessee 
Department of Environment and Conservation/Division of Solid 
Waste Management (TDEC/DSWM) Class IV disposal unit. 
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Refer also to citation(s) 27679, 27685, 27700, 27710, 27718, 
27729, 27849, 27914, 27957, 29017, 29219, 29405, 29501, 29591, 
29592, 29729, 29848 


27926 (AECL-9085, pp. 407-419) Proposed approach for 
bedrock characterization at Chalk River Nuclear Laboratories 
for waste disposal. Heystee, R.J. (Ontario Hydro, Toronto, ON 
(Canada)); Dixon, D.F. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs. Oct 1989. (CONF- 
8312156—-: Workshop on geophysical and related geoscientific 
research at Chalk River, Ontario, Ottawa (Canada), 14 Dec 1983). 
in Proceedings of a workshop on geophysical and related geosci- 
entific research at Chalk River, Ontario. 451p. Order Number 
DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

Low and intermediate level wastes (L and ILW) are produced at 
the Chalk River Nuclear Laboratories (CRNL) by the operation and 
development and by the production of radioisotopes. CRNL also 
manages (L and ILW) produced by Canadian research laboratories, 
universities, hospitals and some industries. These wastes are cur- 
rently being safely stored. Surveillance is required during storage 
and it is recognized that some of these wastes will remain haz- 
ardous beyond the useful lifetime of the storage facilities. These 
longer-lived wastes will require disposal, where disposal means 
emplacement with no further action required for safety. One option 
that is being considered for the disposal of some of these wastes 
is to emplace them in a shallow rock cavity in fractured crystalline 
bedrock on the CRNL property. To design such a disposal facility 
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and to evaluate its long-term performance, data must be obtained 
on the geological and hydrogeological characteristics of the site. In 
particular, investigations must obtain data that will help locate dis- 
continuities in the bedrock and evaluate their geomechanical and 
hydraulic properties. Over the past several years, a variety of air- 
borne, ground surface and borehole geological, geophysical and/or 
hydrogeological methods have been used to acquire data on some 
rock mass discontinuities at CRNL. The techniques that are appar- 
ently more useful for acquiring these data are described and a 
proposed approach to site characterization for a shallow rock cavity 
at CRNL is outlined. 


27927 (AECL-9085, pp. 422-451) Panel discussion. Scott, 
J.S. (Geological Survey of Canada, Ottawa, ON (Canada)); 
Charlesworth, D.H.; Cherry, J.A.; Whitaker, S.H. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. 
Oct 1989. (CONF-8312156-: Workshop on geophysical and relaied 
geoscientific research at Chalk River, Ontario, Ottawa (Canada), 
14 Dec 1983). In Proceedings of a workshop on geophysical and 
related geoscientific research at Chalk River, Ontario. 451p. Order 
Number DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

Each of the geophysical techniques presented at the Workshop 
has its own particular merits. Now what is needed is some sort of 
overall concept assessment of geophysical techniques that can be 
used in selecting sites for radioactive waste disposal. Another ma- 
jor task will be finding a way to synthesize the data arising from 
the geophysics and other streams in the research program. The 
actual site used for the disposal of low-level radioactive wastes on 
the Chalk River property will be chosen in order to minimize the 
uncertainties over the next few hundred years. Hydrogeologists 
need geophysicists to provide useful information on such items as 
the location of permeable lineaments, the hydraulic conductivity, 
the aperture or bulk fracture porosity, and the lateral extent of ma- 
jor lineaments or fractures. So far Chalk River has been used as 
an experimental development site. For approval of an actual ra- 
dioactive waste disposal facility the geophysical methods used will 
have to be available and generally accepted. Geophysics will be 
expected to provide data on fractures and on groundwater flow 
systems. 


27928 (EGG-M-91452) Evaluation of EPICOR-II Resin/Liner 
lysimeter investigation data using “MIXBATH” a one- 
dimensional code. McConnell, J.W. (EG and G Idaho, 
Inc., Idaho Falls, ID (United States)); Rogers, R.D.; Brey, R.R.; 
Sullivan, T.M. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). [1992]. 12p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States), DOE Contract 
AC07-761D01570. (CONF-920307-87: Waste management '92, 
Tucson, AZ (United States), 1-5 Mar 1992). Order Number 
DE92017944. Source: OSTI; NTIS; INIS; GPO Dep. 

The computer code MIXBATH has been applied to compare 
model predictions with six years of leachate collection data from 
five lysimeters located at Oak Ridge and five located at Argonne 
National Laboratories. The goal of this study was to critique the 
applicability of these data for use as a basis for the long-term pre- 
diction of release and transport of radionuclides contained in 
Portland type |-ll cement and Dow vinyl ester-styrene waste forms 
loaded with EPICOR-II prefilter ion exchange resins. MIXBATH was 
useful in providing insight into information needs for long-term per- 
formance assessment. In most cases, the total activity released 
from the lysimeters over the test period was indistinguishable from 
background, indicating a need for longer-term data collection. In 
cases where there was both sufficient information available and ac- 
tivity released, MIXBATH was able to predict releases within an 
order of magnitude of those measured. Releases are extremely 
sensitive to the soil partition coefficient and waste form diffusion 
coefficient, and these were identified as the key data needs for 
long-term performance assessment. 


27929 (ORISE-92/E-39) Confirmatory radiological survey 
of portions of the former A. H. Robins Research Center, Rich- 
mond, Virginia: Final report. Adams, W.C. Oak Ridge Associated 
Universities, Inc., TN (United States). May 1992. 89p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-760R00033. Order Number 
DE92016387. Source: OSTI; NTIS; INIS; GPO Dep. 
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The former A.H. Robins Research Center, in Richmond, VA, was 
devoted primarily to the research and development of pharmaceuti- 
cals. The use of radionuclides at the A.H. Robins Research Center 
was first begun in the early 1960s and the facility is now operating 
under Nuclear Regulatory Commission (NRC) License No. 
45-09042-01. A. H. Robins’ Drug Metabolism Department used ra- 
dioactive material (H-3, C-14, Na-22, P-32, S-35, Cl-36, Ca-45, 
Cr-51, Ni-63, Rb-86, |-125, |-129, I-131, and Cs-137) in laboratory 
tracer studies on animals, for calibration of instrumentation, and for 
research analyses. The radionuclides were used in various,rooms 
throughout the facility. Following its acquisition by American Home 
Products in 1990, radionuclide activities were discontinued at this 
facility. The process for the termination of the material license for 
A.H. Robins (AHR) was initiated by the Corporate Radiation Health 
Safety Officer of Wyeth-Ayerst Research (WAR), another wholly 
owned subsidiary of American Home Products (AHP). In June 
1990, WAR developed and submitted a decommissioning plan to 
the NRC. A radiological survey of the areas in which radionuclides 
were known to have been handled was performed to determine the 
extent of the contamination. During the cleanup and survey of the 
facility, the licensee identified H-3 and C-14 as the major 


27930 (WSRC-TR-91-191) Methodology of dose calculation 
for the SRS SAR. Price, J.B. Westinghouse Savannah River Co., 
Aiken, SC (United States). Jul 1991. 44p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE92018133. Source: OSTI; NTIS; INIS; GPO Dep. 
The Savannah River Site (SRS) Safety Analysis Report (SAR) 
covering K reactor operation assesses a spectrum of design basis 
accidents. The assessment includes estimation of the dose conse- 
quences from the analyzed accidents. This report discusses the 
methodology used to perform the dose analysis reported in the 
SAR and also includes the quantified doses. Doses resulting from 
postulated design basis reactor accidents in Chapter 15 of the 
SAR are discussed, as well as an accident in which three percent 
of the fuel melts. Doses are reported for both atmospheric and 
aqueous releases. The methodology used to calculate doses from 
these accidents as reported in the SAR is consistent with NRC 
guidelines and industry standards. The doses from the design ba- 
sis accidents for the SRS reactors are below the limits set for 
commercial reactors by the NRC and also meet industry criteria. A 
summary of doses for various postulated accidents is provided. 
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Refer also to citation(s) 27623, 27628, 27660, 27662, 27687, 
27699, 27703, 27704, 27708, 27720, 27727, 27738, 27748, 27761, 
27763, 27772, 27774, 27775, 27776, 27780, 27783, 27784, 27828, 
27829, 27837, 27839, 27840, 27851, 27870, 27873, 27883, 27904, 
27909, 27924, 27925, 27929, 28312, 28341, 28355, 28399, 28404, 
28427, 28935, 28937, 29401, 29506, 29516, 29517, 29521, 29573, 
29582, 29603, 29828, 30308 


27931 (BNL-47594) Lecture notes for criticality safety. Full- 
wood, R. Brookhaven National Lab., Upton, NY (United States). 
Mar 1992. 91p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE92016009. Source: OSTI; NTIS; INIS; GPO Dep. 

These lecture notes for criticality safety are prepared for the 
training of Department of Energy supervisory, project management, 
and administrative staff. Technical training and basic mathematics 
are assumed. The notes are designed for a two-day course, taught 
by two lecturers. Video tapes may be used at the options of the in- 
structors. The notes provide all the materials that are necessary 
but outside reading will assist in the fullest understanding. The 
course begins with a nuclear physics overview. The reader is led 
from the macroscopic world into the microscopic world of atoms 
and the elementary particles that constitute atoms. The particles, 
their masses and sizes and properties associated with radioactive 
decay and fission are introduced along with Einstein’s mass-energy 
equivalence. Radioactive decay, nuclear reactions, radiation pene- 
tration, shielding and health-effects are discussed to understand 
protection in case of a criticality accident. Fission, the fission prod- 
ucts, particles and energy released are presented to appreciate the 





dangers of criticality. Nuclear cross sections are introduced to un- 
derstand the effectiveness of slow neutrons to produce fission. 
Chain reactors are presented as an economy; effective use of the 
neutrons from fission leads to more fission resulting in a power re- 
actor or a criticality excursion. The six-factor formula is presented 
for managing the neutron budget. This leads to concepts of mate- 
rial and geometric buckling which are used in simple calculations 
to assure safety from criticality. Experimental measurements and 
computer code calculations of criticality are discussed. To empha- 
size the reality, historical criticality accidents are presented in a 
table with major ones discussed to provide lessons-learned. Fi- 
nally, standards, NRC guides and regulations, and DOE orders 
relating to criticality protection are presented. 


27932 (DOE/EA-0593) Engineering evaluation/cost analy- 
sis: Waste Pit Area storm water runoff control, Feed Materials 
Production Center, Fernald, Ohio. Advanced Sciences, Inc., Oak 
Ridge, TN (United States); International Technology Corp., Oak 
Ridge, TN (United States). Aug 1990. 197p. Sponsored by US- 
DOE, Washington, DC (United States). (FMPC—0002-5). Order 
Number DE92015765. Source: OSTI; NTIS; INIS; GPO Dep. 

This report evaluates remedial action alternatives at the Feed 
Materials production Center in response to the need to contain 
contaminated storm water runoff. The storm water is being contam- 
inated as it falls over a radioactive/chemical waste pit which 
contains uranium contaminated wastes. Alternatives considered in- 
clude no action, surface capping, surface capping with lateral 
drainage, runoff collection and treatment, and source removal. 
(CBS) 


27933 (DOE/RL-90-28-Rev.1) Environmental Restoration 


Program quality assurance requirements for the Han- 


system 
ford Site: Revision 1. USDOE Richland Operations Office, WA 
(United States). Div. of Environmental Restoration. 30 Jun 1992. 
166p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE92018161. Source: OSTI; NTIS; INIS; GPO Dep. 
This document defines the quality assurance program require- 


ments for the US Department of Energy, Richland Field Office, 
Environmental Restoration program at the Hanford Site. This 
document integrates quality assurance requirements from US De- 
partment of Energy Orders, the Hanford Federal Facility Agreement 
and Consent Order, and applicable industry standards into a single 
source document for the development of quality assurance pro- 
grams applicable to the Environmental Restoration program items 
and activities. This document has been configured into three parts 
and fifteen criteria to provide user organizations with a workable 
document that best facilitates line operations. When developing 
individual user organization quality assurance programs, the docu- 
ment configuration provides each organization with the Flexibility to 
incorporate only those parts and criteria that are applicable to their 
individual scope of work as it is associated with the Environmental 
Restoration program. The requirements of this document will be 
applied to activities affecting quality, using a graded approach 
based on the importance of the item, service, or activity to program 
objectives. The quality assurance program that will be established 
using this document as the basis, together with other program and 
technical documents, form an integrated Management Control Sys- 
tem for conducting the Environmental Restoration program 
activities in a manner that provides safety and protects the environ- 
ment and public health. 


27934 (DPSPU-—84-11-11-Rev.) Closure plan for the M-Area 
settling basin and vicinity at the Savannah River Plant: Revi- 
sion. Colven, W.P.; Pickett, J.B.; Muska, C.F.; Boone, L.F. Du 
Pont de Nemours (E.|.) and Co., Aiken, SC (United States). Savan- 
nah River Plant. Mar 1988. 92p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001 
;AC09-89SR18035. Order Number DE92016715. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The closure plan for the M-Area settling basin and vicinity was 
originally submitted to the South Carolina mt of Health 
and Environmental Control (SCDHEC) Bureau of Solid and Haz- 
ardous Waste Management in September 1984. The plan was 
revised in July and November 1985 in response to SCDHEC com- 
ments. After public comment in April through July 1986, the closure 
plan was conditionally approved by SCDHEC in March 1987. The 
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conditions included (1) providing a temporary wastewater treatment 
facility to process the water remaining in the basin, (2) using a burn 
box to limit ash emissions from burning in the basin, (3) obtaining 
SCDHEC approval prior to operating the leach field, and (4) com- 
pieting all closure activities within three years of the startup date. 


27935 (EGG—10617-1208) Geographic Information System 
(GIS) de t assistance for Nuclear Regulatory Commis- 
sion (NRC) incident response . Best, R.G.; Guber, A.L. 
EG and G Energy Measurements, Inc., Las Vegas, NV (United 
States). Remote Sensing Lab. May 1992. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO08- 
88NV10617. Order Number DE92017595. Source: OSTI; NTIS; 
GPO Dep. 

A plan for managing the development of Geographic Information 
System (GIS) applications at the Savannah River Site (SRS) in a 
coordinated, integrated fashion has been developed. Included in 
the plan are discussions on the guidance for GIS activities at the 
site, the overall strategy for managing GIS applications develop- 
ment, the specific administrative and programmatic tasks with 
projected completion schedules, and the organizational structure in 
place to direct this GIS effort. The Department of Energy-Savannah 
River Field Office (DOE-SR) has encouraged all primary subcon- 
tracting organizations at SRS involved with the mapping of spatial 
data to coordinate their efforts and be more cost effective. This 
plan provides a description of organized activities in 1992 for es- 
tablishing a coordinated approach for developing and implementing 
GIS technology. 


27936 (EGG-M-91481) In situ vitrification on buried waste. 
Bates, S.O. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
[1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (CONF-920307-83: 
Waste ‘92, Tucson, AZ (United States), 1-5 Mar 
1992). Order Number DE92017840. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In situ vitrification (ISV) is being evaluated as a remedial treat- 
ment technology for buried mixed and transuranic (TRU) wastes at 
the Subsurface Disposal Area (SDA) at idaho National Engineering 
Laboratory (INEL) and can be related to buried wastes at other De- 
partment of Energy (DOE) sites. There are numerous locations 
around the DOE Complex where wastes were buried in the ground 
or stored for future burial. The Buried Waste Program (BWP) is 
conducting a comprehensive Environmental Response, Compensa- 
tion, and Liability Act (CERCLA) remedial investigation/teasibility 
study (RI/FS) for the Department of Energy - Field Office Idaho 
(DOE-ID). As part of the RVFS, an ISV scoping study on the 
treatability of the SDA mixed low-level and mixed TRU waste is be- 
ing performed for applicability to remediation of the waste at the 
Radioactive Waste Management Complex (RWMC). The ISV 
project being conducted at the INEL by EG&G Idaho, Inc. consists 
of a treatability investigation to collect data to satisfy nine CERCLA 
criteria with regards to the SDA. This treatability investigation in- 
volves a series of experiments and related efforts to study the 
feasibility of ISV for remediation of mixed and TRU waste disposed 
of at the SDA. 


27937 (EGG-WM-10154) Health and safety plan for opera- 
tions performed for the Environmental Restoration Program: 
Task, OU 1-03 and OU 4-10 Track 2 investigations. Trippet, 
W.A. Il (IT Corp., (United States)); Reneau, M.; Morton, S.L. EG 
and G Idaho, Inc., Idaho Fails, ID (United States). Apr 1992. 184p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE92018037. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document constitutes the generic health and safety plan for 
the Environmental Restoration Program (ERP). it addresses the 
health and safety requirements of the Comprehensive Environmen- 
tal Response, Compensation, and Liability Act (CERCLA); 
Occupational Safety and Health Administration (OSHA) 29 CFR 
1910.120 standard; and EG&G Idaho, Inc. This plan is a guide to 
individuals who must complete a health and safety plan for a task 
performed for the EPR. It contains a task specific addendum that, 
when completed, specifically addresses task specific health and 
safety issues. This health and safety plan reduces the time it takes 
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to write a task specific health and safety plan by providing discus- 
sions of requirements, guidance on where specific information is 
located, and specific topics in the Addendum that must be dis- 
cussed at a task level. This format encourages a complete task 
specific health and safety plan and a standard for all health and 
safety plans written for ERP. 


27938 (ES/CSET-2/R1) Hazard application 
guide: Safety Analysis Report Update Program. Oak Ridge Na- 
tional Lab., TN (United States). Jun 1992. 174p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE92017341. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The basic purpose of hazard screening is to group precesses, 
facilities, and proposed modifications according to the magnitude of 
their hazards so as to determine the need for and extent of follow 
on safety analysis. A hazard is defined as a material, energy 
source, or operation that has the potential to cause injury or illness 
in human beings. The purpose of this document is to give guid- 
ance and provide standard methods for performing hazard 
screening. Hazard screening is applied to new and existing facili- 
ties and processes as well as to proposed modifications to existing 
facilities and processes. The hazard screening process evaluates 
an identified hazards in terms of the effects on people, both on-site 
and off-site. The process uses bounding analyses with no credit 
given for mitigation of an accident with the exception of certain 
containers meeting DOT specifications. The process is restricted to 
human safety issues only. Environmental effects are addressed by 
the environmental program. Interfaces with environmental organiza- 
tions will be established in order to share information. 


279839 (KY/ER-8) Applicable or relevant and appropriate 
requirements (ARARs) for remedial actions at the Paducah 
Gaseous Diffusion Plant: A compendium of environmental 


laws and guidance: Environmental Restoration Program. Et- 
nier, E.L. (Oak Ridge National Lab., TN (United States)); Eaton, 
L.A. Paducah Gaseous Diffusion Plant, KY (United States); Oak 
Ridge National Lab., TN (United States). Mar 1992. 94p. Spon- 


sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (ORNL/M-2131). Order Number DE92018415. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Section 121 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980 specifies that 
remedial actions for cleanup of hazardous substances found at 
sites placed on the National Priorities List (NPL) by the US Envi- 
ronmental Protection Agency (EPA) must comply with applicable or 
relevant and appropriate requirements (ARARs) or standards under 
federal and state environmental laws. To date, the US Department 
of Energy (DOE) Paducah Gaseous Diffusion Plant (PGDP) has 
not been on the NPL. Although DOE and EPA have entered into an 
Administrative Consent Order (ACO), the prime regulatory authority 
for cleanup at PGDP will be the Resource Conservation and Recov- 
ery Act (RCRA). This report supplies a preliminary list of available 
federal and state ARARs that might be considered for remedial re- 
sponse at PGDP in the event that the plant becomes included on 
the NPL or the ACO is modified to include CERCLA cleanup. A de- 
scription of the terms “applicable” and “relevant and appropriate” is 
provided, as well as definitions of chemical-, location-, and action- 
specific ARARS. ARARs promulgated by the federal government 
and by the state of Kentucky are listed in tables. In addition, the 
major provisions of RCRA, the Safe Drinking Water Act, the Clean 
Water Act, the Clean Air Act, and other acts, as they apply to haz- 
ardous and radioactive waste cleanup, are discussed. 


27940 (LA-UR-92-1892) Applications of PRA in nuclear 
criticality safety. McLaughlin, T.P. Los Alamos National Lab., NM 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920606-32: American Nuclear Society annual meeting, Boston, 
MA (United States), 7-12 Jun 1992). Order Number DE92017521. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Traditionally, criticality accident prevention at Los Alamos has 
been based on a thorough review and understanding of proposed 
operations of changes to operations, involving both process 
supervision and criticality safety staff. The outcome of this commu- 
nication was usually an agreement, based on professional 
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judgement, that certain accident sequences were credible and had 
to be reduced in likelihood either by administrative controls or by 
equipment design and others were not credible, and thus did not 
warrant expenditures to further reduce their likelihood. The extent 
of analysis and documentation was generally in proportion to the 
complexity of the operation but did not include quantified risk as- 
sessments. During the last three years nuclear criticality safety 
related Probabilistic Risk Assessments (PRAs) have been pre- 
formed on operations in two Los Alamos facilities. Both of these 
were conducted in order to better understand the cost/benefit as- 
pects of PRA’s as they apply to largely “hands-on” operations with 
fissile material for which human errors or equipment failures signifi- 
cant to criticality safety are both rare and unique. Based on these 
two applications and an appreciation of the historical criticality acci- 
dent record (frequency and consequences) it is apparent that 
quantified risk assessments should be performed very selectively. 


27941 (ORNL/ER-93) Comprehensive work plan and health 
and safety plan for the 7500 Area Contamination Site sampling 
at Oak Ridge National Laboratory, Oak Ridge, Tennessee: En- 
vironmental Restoration Program. Burman, S.N.; Landguth, 
D.C.; Uziel, M.S.; Hatmaker, T.L.; Tiner, P.F. Oak Ridge National 
Lab., TN (United States). May 1992. 147p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92018072. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the Environmental Restoration Program sponsored by 
the US Department of Energy's Office of Environmental Restora- 
tion and Waste Management, this plan has been developed for the 
environmental sampling efforts at the 7500 Area Contamination 
Site, Oak Ridge National Laboratory (ORNL), Oak Ridge, Ten- 
nessee. This plan was developed by the Measurement Applications 
and Development Group (MAD) of the Health and Safety Research 
Division of ORNL and will be implemented by ORNL/MAD. Major 
components of the plan include (1) a quality assurance project plan 
that describes the scope and objectives of ORNL/MAD activities at 
the 7500 Area Contamination Site, assigns responsibilities, and 
provides emergency information for contingencies that may arise 
during field operations; (2) sampling and analysis sections; (3) a 
site-specific health and safety section that describes general site 
hazards, hazards associated with specific tasks, personnel 
protection requirements, and mandatory safety procedures; (4) pro- 
cedures and requirements for equipment decontamination and 
responsibilities for generated wastes, waste management, and con- 
tamination control; and (5) a discussion of form completion and 
reporting required to document activities at the 7500 Area Contami- 
nation Site. 


27942 (PNL-7999) Observational approach implementation 
guidance: Year-end report. Smyth, J.D. (CH2M Hill, Richland, 
WA (United States)); Kohiman, J.P.; Peffers, M.S. Pacific North- 
west Lab., Richland, WA (United States). Jun 1992. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92017553. Source: 
OSTI; NTIS; GPO Dep. 

It is generally recognized that the Remedial Investigation/ 
Feasibility Study (RI/FS) process can be time-consuming and 
costly. To expedite the process, the Environmental Protection 
Agency, through the National Contingency Plan and Office of Solid 
Waste and Emergency Response (OSWER) Directives, has pro- 
moted “streamlining” the RVFS. The concept of streamlining is 
directly applicable to Resource Conservation and Recovery Act 
(RCRA) Remedial Facility Investigation/Corrective Measure Study 
(RFV/CMS) as well. The US Department of Energy's (DOE's) envi- 
ronmental restoration process promises to be lengthy and 
expensive: therefore, the Office of Environmental Restoration (EM- 
40) believes that it is to incorporate streamlining into RFS and 
RFVCMS efforts across the DOE complex. The Office of Program 
Support (EM-43) has asked Pacific Northwest Laboratory (PNL) to 
provide presentations and workshops on streamlining concepts, 
including tenets of the “observational approach” at DOE environ- 
mental restoration sites around the complex. This report 
summarizes the FY91 activities that were conducted at PNL as 
part of this effort. 


27943 (RFP-4496) Development of job performance aids 
to Increase human performance reliability: A case study in the 





evaluation of human factors principles. Hallbert, B.P.; Ro- 
driguez, M.A.; Harbour, G.L. EG and G Rocky Flats, Inc., Golden, 
CO (United States). Rocky Flats Plant. [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. (CONF-921048-1: Human Factors Society (HFS) 
annual meeting, Atlanta, GA (United States), 12-16 Oct 1992). Or- 
der Number DE92008520. Source: OSTI; NTIS; GPO Dep. 

In an assessment of criticality safety it is reported that human el- 
ements are the primary criticality risk at the Rocky Flats Plant. This 
statement was based on two findings. First, the most of the tasks 
and manipulations conducted with radioactive material used in the 
manufacture of nuclear weapons components are carried out by 
humans. Secondly, and more importantly, that the results of an 
analysis of recent criticality safety procedural infractions indicates 
that many infractions are due to human error and human perfor- 
mance issues. The results of this investigation are supported by 
analysis of all criticality safety procedural infractions that have oc- 
curred at the Rocky Flats Plant (RFP) through July 1989. 


27944 (RFP-4554) Human factors engineers as change 
agents. Hallbert, B.P.; Harbour, G.L.; Caccamise, D.J.; Francis, 
L.C. EG and G Rocky Flats, Inc., Golden, CO (United States). 
Rocky Flats Plant. [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC34-90DP62349. (CONF- 
921048-2: Human Factors Society (HFS) annual meeting, Atianta, 
GA (United States), 12-16 Oct 1992). Order Number DE92010324. 
Source: OSTI; NTIS; GPO Dep. 

This presentation describes a case study and the lessons 
learned when a Human Factors Engineering (HFE) Department 
was enlisted as technical experts but gradually assumed a much 
larger role as change agents in transforming outdated job practices 
into streamlined processes that promoted a safety culture. At 
Rocky Flats Nuclear Weapons processing plant in Colorado, a 
workforce of over 7000 people support or directly operate a myriad 
of processes that range from laboratory analysis to typical foundry 
activities, greatly complicated by the presence of fissile, radioactive 
materials. Safe handling of these materials was governed by de- 
tailed discussions contained in Nuclear Material Safety limits 
(NMSLs). In spite of this rather extensive documentation, operators 
were committing an unacceptable number of safety infractions. 
Analysis revealed NMSLs were difficult to comprehend and not 
practical for use in operational settings. New job performance aids, 
called Criticality Safety Operating Limits (CSOLs) were developed 
to solve these problems. However, the solution involved more than 
applying good human factors principles to this job-aid. Following 
the classic Lewin Force Field Model of Change, safety infractions 
made change imperative; the forces operating against it were tradi- 
tion, and perceived irrelevance of new expertise. Historically, 
Criticality Engineering dictated safety limits to Operations. In the 
course of “Human Factoring” the CSOLs, the HFE, through an iter- 
ative process, became the team integrator of this development 
process. Using Quality concepts such as buy-in, empowerment, 
and ownership, HFE was able to instantiate and receive enthusias- 
tic acceptance of their products. 


27945 (SAND-92-0120) Final Action Pian to Team: 
Environmental, safety and health assessment. Sandia National 
Labs., Albuquerque, NM (United States). 28 Feb 1992. 1256p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE92018583. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document presents planned actions, and their associated 
costs, for addressing the findings in the Environmental, Safety and 
Health Tiger Team Assessment of the Sandia National Laborato- 
ries, Albuquerque, May 1991, hereafter called the Assessment. 
This Final Action Plan should be read in conjunction with the As- 
sessment to ensure full understanding of the findings addressed 
herein. The Assessment presented 353 findings in four general cat- 
egories: (1)Environmental (82 findings); (2) Safety and Health (243 
findings); (3) Management and Organization (18 findings); and (4) 
Self-Assessment (10 findings). Additionally, 436 noncompliance 
items with Occupational Safety and Health Administration (OSHA) 
standards were addressed during and immediately after the Tiger 
Team visit. 
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27946 (SAND-92-1256C) Intelligent automated control of 
robotic systems for environmental restoration. Harrigan, R.W. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920606-27: American Nuclear 
Society annual meeting, Boston, MA (United States), 7-12 Jun 
1992). Order Number DE92016336. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The US Department of Energy's Office of Technology Develop- 
ment (OTD) has sponsored the development of the Generic 
Intelligent System Controller (GISC) for application to remote sys- 
tem control. Of primary interest to the OTD is the development of 
technologies which result in faster, safer, and cheaper cleanup of 
hazardous waste sites than possible using conventional ap- 
proaches. The objective of the GISC development project is to 
support these goals by developing a modular robotics control 
approach which reduces the time and cost of development by al- 
lowing reuse of control system software and uses computer models 
to improve the safety of remote site cleanup while reducing the 
time and life cycle costs. 


27947 (WHC-SA-—1206) Initial site characterization ap- 
proach and preliminary results, 200 West Area carbon 
tetrachloride E: Response Action, Hantord Site, Rich- 
land, Washington. Rohay, V.J.; Hagood, M.C. Westinghouse 
Hanford Co., Richland, WA (United States). Sep 1991. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-910981-67: Environmental remediation 
91 conference, Pasco, WA (United States), 8-11 Sep 1991). Order 
Number DE92018155. Source: OSTI; NTIS; INIS; GPO Dep. 

An Expedited Response Action (ERA) is being proposed to re- 
mediate the carbon tetrachloride contamination in the unsaturated 
soils beneath the 200 West Area of the Hanford Site in Washing- 
ton. The ERA is based on the preliminary conceptual model that 
carbon tetrachloride vapors remaining in the unsaturated zone con- 
tinue to provide a source of carbon tetrachloride contamination to 
the groundwater. The goal of the initial phase of site characteriza- 
tion was to refine this conceptual model, and to collect data in 
support of the selection and design of an initial remedial action, 
while meeting the accelerated schedule of the ERA. Using this ap- 
proach, site characterization activities were designed to make 
optimum use of field screening-level data and existing boreholes. 
Field tasks included analysis of soil gas samples collected from the 
bottoms of boreholes or detected at the wellhead; a soil gas sur- 
vey; a pilot test of a vapor extraction system; and groundwater 
sampling and analysis. Results of this initial phase of site charac- 
terization suggest that carbon tetrachloride vapors are still 
contained within the unsaturated zone in concentrations sufficient 
to support an effective early removal action. 


27948 (WHC-SA-1368) Contaminated soil stabilization 
demonstration. Kemp, C.J.; Sackschewsky, M.R.; Sampson, A.E.; 
Phillips, S.J. Westinghouse Hanford Co., Richland, WA (United 
States). Oct 1991. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. (CONF-921020— 
1: Cement industry solutions to waste management, Calgary 
(Canada), 7-9 Oct 1992). Order Number DE92002913. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Long-term herbicide control along with a shotcrete cover was 
constructed at the Hanford Site in May 1991. The cover system 
allows for maintenance-free containment of contaminants by pre- 
venting wind and water transport of contaminants from the soil 
surface, preventing plant uptake of contaminants, and minimizing 
water infiltration through the soil column. The cover is composed of 
two parts: a commercial nonwoven geotextile material impregnated 
with trifluralin, and a >5-centimeter top cover of shotcrete contain- 
ing polyethylene fibers. The herbicide-impregnated geotextile 
functions to prevent plant root growth into contaminated soil if any 
holes or cracks develop in the shotcrete layer. The herbicide com- 
ponent, trifluralin, is mixed into polymer nodules that degrade 
slowly over many years, thus releasing trifluralin slowly over time. 
The shotcrete topcover was sprayed using a sludge pump and air 
compressor to form a hard, impenetrable surface that prevents 
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wind erosion and reduces water infiltration through the contami- 
nated materials underneath. The benefits of the cover system are 
expected to last 20 to 30 years. 2 refs., 4 figs. 


27949 (WHC-SA-1488) Implementation of the Hanford 
Past-Practices Strategy for the 200 Areas. Carlson, R.H.; Wittre- 
ich, C.D. Westinghouse Hanford Co., Richland, WA (United States). 
May 1992. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-920851-34: 
Spectrum ‘92: nuclear and hazardous waste management interna- 
tional topical meeting, Boise, ID (United States), 23-27 Aug 1992). 
Order Number DE92015897. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Federal Facility Agreement and Consent Order 
(Tri-Party Agreement) was approved by the US Environmental Pro- 
tection Agency (EPA), Washington State Department of Ecology 
(Ecology), and the US Department of Energy (DOE) in May 1989. 
The scope of the agreement covers all Comprehensive Environ- 
mental Response, Compensation, and Liability Act (CERCLA) and 
Resource Conservation and Recovery Act (RCRA) past practice 
and RCRA treatment, storage, or disposal (TSD) activities on the 
Hanford Site and provides a framework and schedule for develop- 
ing, prioritizing, implementing and monitoring characterization and 
remedial actions. This paper describes the application of the Han- 
ford Past Practice Strategy (HPPS) to the 200 Areas of the Hanford 
Site. The HPPS was recently developed and approved by Ecology, 
EPA, and DOE to streamiine the existing remedial investigation/ 
feasibility study (RI/FS) process outlined in the Tri-Party Agreement. 
The HIPPS will be incorporated into the Tri-Party Agreement. 


27950 (WINCO-11541) Applications of PRA to criticality 
safety at ICPP. Wilson, J.R. Westinghouse idaho Nuclear Co., 
Inc., Idaho Falis, ID (United States). 15 Jun 1989. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. (CONF-891118—-12: International topical meeting on 


safety margins in criticality safety, San Francisco, CA (United 
States), 26 Nov - 1 dec 1989). Order Number DE92017472. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the historical perspective of the growing re- 


sponsibilities of PRA at the ICPP. It discusses the present status of 
PRA at the ICPP and some of the areas being developed further 
for criticality safety analysis; and closes with a simple illustration of 
the use of PRA in criticality safety. 


27951 (WINCO-11571) Idaho Chemical Processing Plant 
Production Department Early Warning System. Tonks, G.; Bur- 
ton, J. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID 
(United States). 25 Sep 1989. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-841D12435. 
(CONF-8910260—8: Plutonium/uranium recovery operations confer- 
ence, Oak Ridge, TN (United States), 24-26 Oct 1989). Order 
Number DE92017485. Source: OSTI; NTIS; INIS; GPO Dep. 

In early 1989, the Production Department of Westinghouse Idaho 
Nuclear Company (WINCO) implemented an Early Warning System 
(EWS) patterned along the Institute of Nuclear Power and other fa- 
cility guidelines. The EWS has been divided into five areas: safety, 
capacity factors, work load, staffing, and selected topics. The pur- 
pose of an EWS is to provide an indication of slowly occurring 
problems before significant plant degradation can occur. The 
system must show any negative trends early enough to allow man- 
agement adequate response time. The indicators should measure 
the overall health of each major process, as well as measure the 
safe operations and productivity of employees. In summary, the 
EWS should measure the safe and efficient operation of the plant 


during all phases of operation. This document provides a detailed 
discussion of this system. 


27952 (WINCO-11576) Remotely operated top loading fil- 
ter housing. Ross, M.J.; Carter, J.A. Westinghouse Idaho Nuclear 
Co., Inc., Idaho Falls, ID (United States). 4 Oct 1989. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-841D12435. (CONF-891103-81: Winter meeting of the Amer- 
ican Nuclear Society (ANS) and nuclear power and technology 
exhibit, San Francisco, CA (United States), 26-30 Nov 1989). Or- 
der Number DE92017486. Source: OSTI; NTIS; INIS; GPO Dep. 
A high-efficiency particulate air (HEPA) filter system was devel- 
oped for the Fuel Processing Facility at the Idaho Chemical 
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Processing Plant. The system utilizes commercially available HEPA 
filters and allows in-cell filters to be maintained using operator- 
controlled remote handling equipment. The remote handling tasks 
include transport of filters before and after replacement, removal 
and replacement of the filter from the housing, and filter contain- 
ment. 


27953 (WINCO-11729) Solution mixing in geometrically- 
favorable tankage. Todd, T.A.; Olson, A.L.; Batcheller, T.A. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 30 Jul 1991. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. (CONF-910901— 
30: 4. international conference on facility operations/safeguards 
interface, Albuquerque, NM (United States), 29 Sep - 4 oct 1991). 
Order Number DE92017219. Source: OSTI; NTIS; INIS; GPO Dep. 

Solution mixing tests using air sparging were performed in geo- 
metrically favorable slab, annular, and tube vessels. Results of the 
testing indicate that slab tanks can be mixed in less than 45 min- 
utes to meet accountability requirements. Annular and tube tanks 
can be mixed to meet accountability requirements in less than 40 
minutes. The time required to mix banks of slab, annular and tube 
tanks has been modeled as a function of recirculation flowrate and 
vessel volume. Measurement capabilities of tube and annular tanks 
have been demonstrated and future testing is planned to verify the 
measurement capabilities of slab tanks. 


27954 (WINCO-11733) Radiological Information manage- 
ment system (RadIMS). Oesterling, R.G.; Marko, S.A.; Tschaeche, 
A.N. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 19 Aug 1991. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-841D12435. (CONF- 
9110344—10: Westinghouse computer symposium, Monroeville, PA 
(United States), 21-22 Oct 1991). Order Number DE92017221. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Idaho Nuclear Company, Inc. (WINCO) is develop- 
ing and implementing an information management system, known 
as RadIMS, to track and record personnel exposure to ionizing ra- 
diation. RadIMS has been designed to fulfill all the requirements of 
US Department of Energy (USDOE) Order 5480.11, “Radiation 
Protection for Occupational Workers.” This Order requires the con- 
tractor to maintain detailed radiation exposure records on all 
individuals who work at the facility. These records must be retriev- 
able for the entire working life of the individual and be available to 
other USDOE contractors on request. To meet these general 
needs, RadiMS provides for retrieval of detailed, comprehensive 
individual exposure histories as well as the usual online interac- 
tions to accomplish day-today radiation protection operations. 
These two extremes of functionality require different approaches in 
the WINCO computing environment. The exposure histories include 
database text, paper, microfilm, and electronic bitmaps. 


27955 (WINCO-11735) Environmental restoration project 
configuration control. Hutterman, L.L. Westinghouse Idaho Nu- 
clear Co., Inc., Idaho Falls, ID (United States). 19 Aug 1991. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. (CONF-910981-66: Environmental re- 
mediation '91 conference, Pasco, WA (United States), 8-11 Sep 
1991). Order Number DE92017223. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Projecting budget requirements for performing environmental 
restoration activities in a manner consistent with the regulatory 
agencies requires long-term planning, scheduling, and budget fore- 
casting. The Westinghouse Idaho Nuclear Company, Inc. (WINCO) 
Environmental Restoration Program is responsible for 14 operable 
units at the Idaho Chemical Processing Plant (ICPP) at the Idaho 
National Engineering Laboratory (INEL). To facilitate response to 
US Department of Energy (DOE) requirements, a baseline 
document has been established, and activities for each of the envi- 
ronmental release sites have been developed. The baseline 
document is based primarily on the activities identified in the 
Interagency Agreement (IAG) for operable unit scoping and investi- 
gation. In addition, the schedule for some sites reflects fiscal year 
1991 Consent Order Compliance Agreement requirements. Plan- 
ning has been conducted through completion of the Record of 
Decision. The baseline document provides management with a de- 
fensible basis to project and control costs. Work that requires 
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modification in scope, changes to applicable DOE or regulatory 
orders/guidance, or identification of additional release sites will nor- 
mally impact costs and schedule. The impact of these changes will 
be evaluated and the baseline revised to reflect the changes. Man- 
agement can use the baseline to evaluate potential cost impacts 
and assist with decision making when resources are limited to se- 
lect the optimal technical strategy and minimize the impact to cost 
and schedule for other projects. 


27956 (WINCO-11737) Compliance with ASME NQA-1 and 
QAMS-005/80 quality requirements under the Environmental 
Restoration Program at the Idaho National Engineering Labo- 
ratory. Dausin, L.R. (Westinghouse Idaho Nuclear Co., Inc., idaho 
Falls, ID (United States)); Mills, J.G.; Gorman, M.J. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 19 Aug 
1991. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC07-841D12435. (CONF-910981-65: Environmen- 
tal remediation "91 conference, Pasco, WA (United States), 8-11 
Sep 1991). Order Number DE92017224. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A number of approaches have been advanced within the US De- 
partment of Energy (DOE) and DOE contractor organizations in 
recent years towards reconciliation of DOE and US Environmental 
Protection Agency (EPA) quality assurance (QA) requirements as 
applicable to environmental investigation at DOE facilities. The 
DOE has adopted ASME NQA-1 as the preferred standard for all 
projects conducted at its nuclear facilities. The EPA, through direct 
requests in consent agreements or by other means, requires con- 
sideration of its QAMS-005/80 guidelines for all environmental data 
gathering and monitoring investigations under its purview. It is sug- 
gested that one approach to implementing the DOE and the EPA 
standards exists that by its nature is less prone to the implementa- 
tion problems and the costs associated with the introduction of new 
and complex requirements documents. That approach involves a 
re-examination and reaffirmation of the basic intent of the ASNE 
NQA-1 and the QAMS-005/80 standards, and the establishment of 
flexible, ASME NQA-1-based program management structures and 
supporting procedures. Multiple investigations may then be pur- 
sued in compliance with detailed secondary planning documents, 
which may be prepared in compliance with QAMS-005/80 and/or 
other applicable EPA guidelines to meet the specific needs of indi- 
vidual contract tasks and applicable consent orders. Since it makes 
the best possible use of existing QA programs, supporting QA and 
technical procedures, and existing management and training sys- 
tems, this approach has proved to be both practical and flexible. 


27957 (WINCO-11810) Decontamination and decommis- 
sioning of a small surplus facility. Waite, T. Westinghouse Idaho 
Nuclear Co., Inc., Idaho Falls, ID (United States). 20 Mar 1992. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. (CONF-920851-53: Spectrum ‘92: nu- 
clear and hazardous waste management international i 
meeting, Boise, ID (United States), 23-27 Aug 1992). Order Num- 
ber DE92017263. Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho chemical Processing Plant (ICPP), located at the 
Idaho National Engineering Laboratory (INEL), has been in opera- 
tion for over forty years. As the plant operations have changed and 
been improved, some of the equipment and facilities have been 
taken out of service and let in place. Westinghouse Idaho Nuclear 
Company (WINCO), the operating contractor for the ICPP, is cur- 
rently in the process of decontaminating and decommissioning 
surplus facilities as part of the Department of Energy (DOE) Envi- 
ronmental Restoration Decontamination and Decommissioning 
(D&D) Program. There currently eight contaminated, surplus facili- 
ties that have been identified as requiring decommissioning at the 
ICPP, and additional facilities will be added to this list in future 
years. One of the first facilities that is being decontaminated and 
decommissioned at the ICPP as part of this program is the Chlo- 
ride Removal System (CRS). This facility was shut down in 1981 
and and is no longer required. In 1991 it was decided to remove 
the equipment and make the room available for other, non- ra- 
dioactive uses. This project is intended to be the first step in a 
larger effort to decontaminate and decommission other surplus fa- 
cilities at the ICPP. This document details the studies and planning 
involved in this project. 


27958 (WINCO-11812) Soll washing and radioactive con- 
tamination. Gombert, D.; Bosley, J.B. Westinghouse Idaho 
Nuclear Co., Inc., Idaho Falls, ID (United States). 20 Mar 1992. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. (CONF-920851-51: Spectrum ‘92: nu- 
clear and hazardous waste management international topical 
meeting, Boise, ID (United States), 23-27 Aug 1992). Order Num- 
ber DE92017265. Source: OSTI; NTIS; INIS; GPO Dep. 

Soil washing, a technique combining both physical and chemical 
processes to produce significant volume reduction of contaminated 
soils, is widely regarded as a panacea for the huge inventory of 
contaminated soils in the DOE Complex. While the technology has 
been demonstrated for organics and to some extent for metals, re- 
view of the publications available on the practical applications to 
radioactive sites, indicates that most volume reduction is a product 
of unique circumstances such as screening or floating out non-soil 
materials containing most of the contaminants, or leaching contam- 
inants (uranium or TRU) that exist as anionic complexes (Grant, 
1991) which are not held by the soil cation-exchange-capacity. In 
either case, the potential for success of the technology is 
extremely site and contaminant specific. The Environmental Protec- 
tion Agency's (EPA) guidance on soil washing treatability studies 
suggests a 50% reduction of contamination in particles over 2mm 
as a reasonable cutoff for choosing soil washing for further devel- 
opment (EPA, 1991). 


27959 (WINCO-11827) Cost-time management for environ- 
mental restoration activities at the Department of Energy's 
Idaho National Engineering Laboratory, idaho Chemical Pro- 
cessing Plant. Fourr, B.R. (Westinghouse Idaho Nuclear Co.., Inc., 
Idaho Falls, ID (United States)); Owen, A.H.; Williamson, D.J.; 
Nash, C.L. Westi idaho Nuclear Co., Inc., idaho Falls, ID 
(United States). 22 May 1992. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-841D12435. 
ee Spectrum ‘92: nuclear and hazardous waste 

international topical meeting, Boise, ID (United 
States), 23-27 Aug 1992). Order Number DE92017272. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Cost-time management methods have been developed by West- 
inghouse to examine business applications from a_ cost-time 
perspective. The initial application of cost-time management within 
Westinghouse was targeted at reducing cycle time in the manufac- 
turing sector. As a result of the tremendous success of reduced 
cycle time in manufacturing, Westinghouse initiated application of 
the management technique to Environmental Restoration activities 
at its Government Owned Contractor Operated facilities. The West- 
inghouse initiative was proposed in support of the Department of 
Energy's goals for cost effective Environmental Restoration activi- 
ties. This paper describes the application of the cost-time method 
to Environmental Restoration work currently being performed at the 
Idaho National Engineering Laboratory (INEL) for the Department 
of Energy (DOE) by Westinghouse idaho Nuclear Company 
(WINCO). 


27960 (WINCO-11831) ALARA training at DOE contractor 
facliities. Neeser, J.L. Westinghouse Idaho Nuclear Co., Inc., 
idaho Falls, ID (United States). 22 May 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. (CONF-9205220-1: Westinghouse GOCO ALARA 
conference, Idaho Falls, ID (United States), 28-29 May 1992). Or- 
der Number DE92017275. Source: OSTI; NTIS; INIS; GPO Dep. 

ALARA training is an important element of a sound ALARA pro- 
gram. ALARA training at a nuclear facility needs to be conducted 
for all occupational workers, for radiation workers, for radiation pro- 
tection technicians, and for all other employees who have ALARA 
responsibilities. Each of these groups needs to receive ALARA 
training specific to their responsibilities. This report describes how 
to develop this training. It also outlines what should be included in 
an acceptable ALARA training program. 


27961 (WSRC-RP-91-1249) Savannah River Laboratory De- 
contamination Program. Rankin, W.N. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1991]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE92016706. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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Savannah River Laboratory (SRL) has had a Decontamination 
and Decommissioning (D&D) Technology program since 1981. The 
objective of this program is to provide state-of-the-art technology 
for use in D&D operations that will enable our customers to mini- 
mize waste generated and personal exposure, increase productivity 
and safety, and to minimize the potential for release and uptake of 
radioactive material. The program identifies and evaluates existing 
technology, develops new technology, and provides technical as- 
sistance to implement its use onsite. This program has impacted 
not only the Savannah River Site (SRS), but the entire Department 
of Energy (DOE) complex. To document and communicate the 
technology generated by this program, 28 papers have been pre- 
sented at National and International meetings in the United States 
and Foreign Countries. 
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Refer also to citation(s) 27683, 27803, 27866, 28438, 28631, 
28633, 28636, 28637, 29202, 29242, 29243, 29245, 29263, 30321, 
30413 


27962 (EGG-ACTP—10144) The nuclear materials control 
technology briefing book. Hartwell, J.K.; Fernandez, S.J. EG and 
G Idaho, Inc., Idaho Falls, ID (United States). Mar 1992. 216p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE92018092. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

As national and international interests in nuclear arms control 
and non-proliferation of nuclear weapons, intensify, it becomes 
ever more important that contributors be aware of the technologies 
available for the measurement and control of the nuclear materials 
important to nuclear weapons development. This briefing book 
presents concise, nontechnical summaries of various special nu- 
clear material (SNM) and tritium production monitoring technologies 
applicable to the control of nuclear materials and their production. 
Since the International Atomic Energy Agency (IAEA) operates a 
multinational, on-site-inspector-based safeguards program in sup- 
port of the Treaty on the Non-Proliferation of Nuclear Weapons 
(NPT), many (but not all) of the technologies reported in this docu- 
ment are in routine use or under development for IAEA safeguards. 


27963 (IAEA-INFCIRC—401(Add.1)) Agreement of 27 Febru- 
ary 1992 between the government of the People’s Democratic 
Republic of Algeria and the international Atomic Energy 
Agency for the application of safeguards in connection with 
the supply of a research reactor from the People’s Republic of 
China. International Atomic Energy Agency, Vienna (Austria). Jul 
1992. 1p. Order Number DE92642551. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Hard copies are available in English, French, Russian and Span- 
ish from IAEA Div. of Publications, Distribution Unit. 

The document informs that the Agreement between the Govern- 
ment of the People’s Democratic Republic of Algeria and the 
International Atomic Energy Agency for the Application of Safe- 
guards in connection with the Supply of a Research Reactor from 
the People’s Republic of China, which has been applied provision- 
ally as from 27 February 1992, entered into force on 2 June 1992. 


27964 (INIS-mf-13326, pp. 32) Nuclear and non- 
proliferation. Tallawy, M.M. International Atomic Energy Agency, 
Vienna (Austria). 1992. 46p. (CONF-910926-: 35. general session 
of the International Atomic Energy Agency (IAEA), Vienna (Aus- 
tria), 11-22 Sep 1991). In Nuclear Energy: A balance of power: 
Strategies presented at the IAEA public information forum held in 
Vienna, Austria, 11-13 September 1991. Order Number 
DE92641222. Source: OSTI; NTIS (US Sales Only); INIS. 

The author expounded the Egyptian position on the issues of 
non-proliferation and safeguards in the Middie East and stressed 
the IAEA's role in strengthening the safeguards system. 


27965 (INIS-mf-13326, pp. 36-37) Nuclear weapons and 
non-proliferation. Kennedy, R. International Atomic Energy 
Agency, Vienna (Austria). 1992. 46p. (CONF-910926-: 35. general 
session of the International Atomic Energy Agency (IAEA), Vienna 
(Austria), 11-22 Sep 1991). In Nuclear Energy: A balance of 
power: Strategies presented at the IAEA public information forum 
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held in Vienna, Austria, 11-13 September 1991. Order Number 
DE92641222. Source: OSTI; NTIS (US Sales Only); INIS. 

Effectiveness and accomplishments of the Non-Proliferation 
Treaty is discussed. The intention is expressed to expand the 
Treaty to all states and to have all states accept full scope safe- 
guards. 


27966 (INIS-mf-13326, pp. 38-40) Nuclear weapons and 
non-proliferation. Timerbaev, R. International Atomic Energy 
Agency, Vienna (Austria). 1992. 46p. (CONF-910926—: 35. general 
session of the International Atomic Energy Agency (IAEA), Vienna 
(Austria), 11-22 Sep 1991). In Nuclear Energy: A balance of 
power: Strategies presented at the IAEA public information forum 
held in Vienna, Austria, 11-13 September 1991. Order Number 
DE92641222. Source: OSTI; NTIS (US Sales Only); INIS. 

The speaker addressed historical aspects of concluding the Non- 
Proliferation Treaty. Furthermore, he discussed a question of 
confidence in the IAEA safeguards system, having pointed at the 
necessity to have a special system of safeguards, a special system 
of control and specific emergency policy mechanism to avoid situa- 
tions like in case of Iraq. 


27967 (INIS-mf-13326, pp. 33-35) Nuclear weapons and 
nonproliferation. Endo, T. International Atomic Energy Agency, 
Vienna (Austria). 1992. 46p. (CONF-910926—: 35. general session 
of the International Atomic Energy Agency (IAEA), Vienna (Aus- 
tria), 11-22 Sep 1991). In Nuclear Energy: A balance of power: 
Strategies presented at the IAEA public information forum held in 
Vienna, Austria, 11-13 September 1991. Order Number 
DE92641222. Source: OSTI; NTIS (US Sales Only); INIS. 

The speaker devoted his presentation to the following issues: 
historical aspects of Japan's participation in the Non-Proliferation 
Treaty; current status of the Non-Proliferation Regime; improving 
Non-Proliferation Regime; international export control of nuclear 
material and sensitive nuclear-related material and equipment. 


27968 (LA-12334-PR) Safeguards and Security Research 
and Dev progress report, October 1 
1991. Smith, D.B.; Jaramillo, G.R. (comps.). Los Alamos National 
Lab., NM (United States). Jul 1992. 159p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE92018407. Source: OSTI; NTIS; INIS; GPO Dep. 
This report describes the activities carried out by the Los Alamos 
Safeguards and Security Research And Development (R&D) pro- 
gram from October 1990 through September 1991. The activities 
presented in the first three parts—Science and Technology Base 
Development, Basic Systems Design, and Onsite Test and Evalua- 
tion and Facility Support—were, for the most part, sponsored by the 
Department of Energy’s Office of Safeguards and Security (DOE/ 
OSS). The activities described in Part 4—Iinternational Safeguards— 
were supported by the International Safeguards Division of the 
Office of Arms Control and Nonproliferation (OACN/IS). Part 5 de- 
scribes several safeguards or safeguards-related activities that 
have sponsors other than the DOE/OSS or OACNIIS. The final 
part of the report lists titles and abstracts of Los Alamos safe- 
guards R&D reports, technical journal articles, and conference 
papers that were published in 1991. 


27969 (LA-UR-92-2213) Ensuring system security through 
formal software evaluation. Howell, J.A. (Los Alamos National 
Lab., NM (United States)); Fuyat, C.; Elvy, M. Los Alamos National 
Lab., NM (United States). [1992]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9207102-37: Institute of Nuclear Materials Management 
(INMM) annual meeting, Orlando, FL (United States), 19-22 Jul 
1992). Order Number DE92018870. Source: OSTI; NTIS; GPO 
Dep. 
With the increasing use of computer systems and networks to 
process safeguards information in nuclear facilities, the issue of 
system and data integrity is receiving workiwide attention. Among 
the many considerations are validation that the software performs 
as intended and that the information is adequately protected. Such 
validations are often requested of the Safeguards Systems Group 
of the Los Alamos National Laboratory. This paper describes our 
methodology for performing these software evaluations. 








27970 (LA-UR-92-2214) A comparison of algorithms for 
anomaly detection in safeguards and computer security sys- 
tems using neural networks. Howell, J.A.; Whiteson, R. Los 
Alamos National Lab., NM (United States). [1992]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9207102-27: Institute of Nuclear Materials 
Management (INMM) annual meeting, Orlando, FL (United States), 
19-22 Jul 1992). Order Number DE92018637. Source: OSTI; 
NTIS; GPO Dep. 

Detection of anomalies in nuclear safeguards and computer se- 
curity systems is a tedious and time-consuming task. It typically 
requires the examination of large amounts of data for unusual 
patterns of activity. Neural networks provide a flexible patter- 
recognition capability that can easily be adapted for these 
purposes. In this paper, we discuss architectures for accomplishing 
this task. 


27971 (LA-UR-92-2215) The enhanced variance propage- 
tion code for the idaho Chemical Processing Plant. Kern, E.A. 
(Los Alamos National Lab., NM (United States)); Zack, N.R.; 
Britschgi, J.J. Los Alamos National Lab., NM (United States). 
[1992]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9207102-20: In- 
stitute of Nuclear Materials Management (INMM) annual meeting, 
Orlando, FL (United States), 19-22 Jul 1992). Order Number 
DE92018368. Source: OSTI; NTIS; INIS; GPO Dep. 

The Variance Propagation (VP) Code was developed by the Los 
Alamos National Laboratory’s Safeguard’s Systems Group to pro- 
vide off-line variance propagation and systems analysis for nuclear 
material processing facilities. The code can also be used as a tool 
in the design and evaluation of material accounting systems. In this 
regard , the VP code was enhanced to incorporate a model of the 
material accountability measurements used in the Idaho Chemical 
Processing Plant operated by the Westinghouse Idaho Nuclear 

. Inputs to the code were structured to account for the 
dissolves/headend process, the waste streams, process performed 
to determine the sensitivity of measurement and sampling errors to 
the overall material balance error. We determined that the material 


balance error is very sensitive to changes in the sampling errors. 3 
refs. 


27972 (LA-UR-92-2281) Fuzzy risk analysis for safeguards 
and network security. Stoltz, L.A.; Zardecki, A. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9207102-22: Institute of Nuclear Materials Management 
(INMM) annual meeting, Orlando, FL (United States), 19-22 Jul 
1992). Order Number DE92018370. Source: OSTI; NTIS; GPO 


Analyzing the risk of a safeguards system, in particular the secu- 
rity of a computer network based on the notion of fuzzy sets and 
linguistic variables, addresses concerns such as complexity and 
inherent imprecision in estimating the possibility of loss or compro- 
mise. Automated risk analysis allows the risk to be determined for 
an entire system based on estimates for lowest level components 
and the component weight. In addition, for each component (asset) 
we select the most effective combination of protection mechanisms 
against a given set of threats. 


27973 (LA-UR-92-2282) Anomaly detection In an auto- 
mated safeguards system using neural networks. Whiteson, R.; 
Howell, J.A. Los Alamos National Lab., NM (United States). [1992]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9207102-7: Institute of Nuclear 
Materials Management (INMM) annual meeting, Orlando, FL 
(United States), 19-22 Jul 1992). Order Number DE92018369. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An automated safeguards system must be able to detect an 
anomalous event, identify the nature of the event, and recommend 
a corrective action. Neural networks represent a new way of 
thinking about basic computational mechanisms for intelligent infor- 
mation processing. In this paper, we discuss the issues involved in 
applying a neural network model to the first step of this process: 
anomaly detection in materials accounting systems. We extend our 
previous model to a 3-tank problem and compare different neural 
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network architectures and algorithms. We evaluate the computa- 
tional difficulties in training neural networks and explore how 
certain design principles affect the problems. The issues involved 
in building a neural network architecture include how the informa- 
tion flows, how the network is trained, how the neurons in a 
network are connected, how the neurons process information, and 
how the connections between neurons are modified. Our approach 
is based on the demonstrated ability of neural networks to model 
complex, nonlinear, real-time processes. By modeling the normal 
behavior of the processes, we can predict how a system should be 
behaving and, therefore, detect when an abnormality occurs. 


27974 (LA-UR-92-2350) Automated of uranium sol 
tion concentration and enrichment. Horley, E.C. (Los Alamos 
National Lab., NM (United States)); Gainer, K.; Hansen, W.J.; Kel 
ley, T.A.; Parker, J.L.; Sampson, T.E.; Walton, G.; Jones, S.A. Los 
Alamos National Lab., NM (United States). [1992]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36 ;AC05-760R00001. doe/sa. (CONF-9207102-34: 
Institute of Nuclear Materials Management (INMM) annual meeting, 
Orlando, FL (United States), 19-22 Jul 1992). Order Number 
DE92018991. Source: OSTI; NTIS; INIS; GPO Dep. 

For the first time, the concentration and enrichment of uranium 
solutions can be measured in one step. We have developed a new 
instrument to automatically measure the concentration and enrich- 
ment of uranium solutions through the adaptation of a commercial 
robot. Two identical solution enrichment systems are being 
installed in the Portsmouth Gaseous Diffusion Plant. These auto- 
mated systems will reduce radiation exposure to personnel and 
increase the reliability and repeatability of the measurements. Each 
robotic system can process up to 40 batch and 8 priority samples 
in an unattended mode. Both passive gamma-ray and x-ray fluo- 
rescence (XRF) an are performed to determine total uranium 
concentration and “°U enrichment. Coded samples are read by a 
bar-code reader to determine measurement requirements, then as- 
sayed by either or both of the gamma-ray and XRF instruments. 
The robot moves the sample containers and operates all shield 
doors and shutters, reducing hardware complexity. If the robots is 
out of service, an operator can manually perform all operations. 


27975 (LA-UR-92-2359) Measurement of the assay preci 
sion of the active neutron multiplicity technique. Ensslin, N.; 
Krick, M.S.; Langner, D.G.; Miller, D.W.; Miller, M.C. Los Alamos 
National Lab., NM (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9207102-32: Institute of Nuclear Materials 
Management (INMM) annual meeting, Orlando, FL (United States), 
19-22 Jul 1992). Order Number DE92018986. Source: OSTI; 
NTIS; GPO Dep. 

This paper describes a measurement of the precision of the new 
active-neutron-multiplicity assay technique, which is currently under 
development for bulk uranium containing kilogram quantities of 
2351). The new technique analyzes neutron multiplicity data col- 
lected with a coincidence counter outfitted with AmLi neutron 
sources. We report on the observed assay precision and the impli- 
cations for field use of the technique. 


27976 (LA-UR-92-2360) Automated box/drum waste assay 
(*2Ct shuffler) through the material access and accountability 
. Horley, E.C. (Los Alamos National Lab., NM (United 
States)); Bjork, C.W.; Bourret, S.C.; Polk, P.J.; Schneider, C.J.; 
Studley, R.V. Los Alamos National Lab., NM (United States). 
[1992]. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36 ;AC09-89SR18035. (CONF- 
9207102-35: Institute of Nuclear Materials Management (INMM) 
annual meeting, Orlando, FL (United States), 19-22 Jul 1992). Or- 
der Number DE92018906. Source: OSTI; NTIS; INIS; GPO Dep. 
For the first time, a shuffler waste-assay system has been made 
a pert of material access and accountability boundary (MAAB). A 
252Cf Pass-Thru shuffler integrated with a conveyor handling 
system, will process box or drum waste across the MAAB. This au- 
tomated system will significantly reduce personnel operating costs 
because security forces will not be required at the MAAB during 
waste transfer. Further, the system eliminates the chance of a mix- 
up between measured and nonmeasured waste. This Pass-Thru 
shuffler is to be installed in the Westinghouse Savannah River 
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Company 321M facility to screen waste boxes and drums for 2°5U. 
An automated conveyor will load waste containers into the shuffler, 
and upon verification, will transfer the containers across the MAAB. 
Verification will consist of a weight measurement followed by active 
neutron interrogation. Containers that pass low-level waste criteria 
will be conveyed to an accumulator section outside the MAAB. If a 
container fails to meet the waste criteria, it will be rejected and sent 
back to the load station for manual inspection and repackaging. 


27977 (LA-UR-92-2361) Matrix and position correction of 
shuffler assays by application of the alternating conditional 
expectation algorithm to shuffler data. Pickrell, M.M.; Rinard, 
P.M. Los Alamos National Lab., NM (United States). [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9207102-36: Institute of Nu- 
clear Materials Management (INMM) annual meeting, Orlando, FL 
(United States), 19-22 Jul 1992). Order Number DE92018905. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The 252Cf shuffler assays fissile uranium and plutonium using 
active neutron interrogation and then counting the induced delayed 
neutrons. Using the shuffler, we conducted over 1700 assays of 
55-gal. drums with 28 different matrices and several different fis- 
sionable materials. We measured the drums to dispose the matrix 
and position effects on *5*Cf shuffier assays. We used several 
neutron flux monitors during irradiation and kept statistics on the 
count rates of individual detector banks. The intent of these mea- 
surements was to gauge the effect of the matrix independently 
from the uranium assay. Although shufflers have previously been 
equipped neutron monitors, the functional relationship between the 
flux monitor sepals and the matrix-induced perturbation has been 
unknown. There are several flux monitors so the problem is multi- 
variate, and the response is complicated. Conventional regression 
techniques cannot address complicated multivariate problems un- 
less the underlying functional form and approximate parameter 
values are known in advance. Neither was available in this case. 
To address this problem, we used a new technique called alternat- 
ing conditional expectations (ACE), which requires neither the 
functional relationship nor the initial parameters. The ACE algo- 
rithm develops the functional form and performs a numerical 
regression from only the empirical data. We applied the ACE algo- 
rithm to the shuffier-assay and flux-monitor data and developed an 
analytic function for the matrix correction. This function was opti- 
mized using conventional multivariate techniques. We were able to 
reduce the matrix-induced-bias error for homogeneous samples to 
12.7%. The bias error for inhomogeneous samples was reduced to 
13.5%. These results used only a few adjustable parameters com- 
pared to the number of available data points; the data were not 
“over fit,” but rather the results are general and robust. 


27978 (SAND-89-0209/4) An Adaptable Modular Safe- 
guards Control and Communications System, Version 2: 
Operator’s console and associated hardware. Quintana, G.R.; 
Turnage, L. Sandia National Labs., Albuquerque, NM (United 
States). Jul 1989. 170p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE92018125. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Five sets of hardware associated with either the operator’s con- 
soles or the host computers for the Safeguards Control and 
communications System (SCCS) are described in this manual. The 
hardware components include (1) the Tektronix graphics terminals, 
(2) the switch group interface (SGI), (3) the touch-sensitive panels, 
(4) the WWV Clock, and (5) the RS-232 line drivers. This manual 
details all technical information necessary to maintain each of 
these components in the system. where appropriate, additional 
documents have been referenced to provide the reader with a 
complete source of information for these hardware components. 


27979 (SAND-91-2579C) Initial laboratory evaluation of 
colo; video cameras. Terry, P.L. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO04-76DP00789. 
(CONF-9207102-8: Institute of Nuclear Materials Management 
(INMM) annual meeting, Orlando, FL (United States), 19-22 Jul 
1992). Order Number DE92018274. Source: OSTI; NTIS; GPO 
Dep. 
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Sandia National Laboratories has considerable experience with 
monochrome video cameras used in alarm assessment video sys- 
tems. Most of these systems, used for perimeter protection, were 
designed to classify rather than identify an intruder. Monochrome 
cameras are adequate for that application and were selected over 
color cameras because of their greater sensitivity and resolution. 
There is a growing interest in the identification function of security 
video systems for both access control and insider protection. Color 
information is useful for identification purposes, and color camera 
technology is rapidly changing. Thus, Sandia National Laboratories 
established an ongoing program to evaluate color solid-state cam- 
eras. Phase one resulted in the publishing of a report titled, “Initial 
Laboratory Evaluation of Color Video Cameras (SAND-91-2579).” 
It gave a brief discussion of imager chips and color cameras and 
monitors, described the camera selection, detailed traditional test 
parameters and procedures, and gave the results of the evaluation 
of twelve cameras. In phase two six additional cameras were 
tested by the traditional methods and all eighteen cameras were 
tested by newly developed methods. This report details both the 
traditional and newly developed test parameters and procedures, 
and gives the results of both evaluations. 


27980 (SAND-91-2929C) Improved protection for alarm 
communications systems. Jaeger, C.D.; Liang, A.Y. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9210111-3: International Car- 
nahan conference on security technology, Atlanta, GA (United 
States), 14-16 Oct 1992). Order Number DE92017429. Source: 
OSTI; NTIS; GPO Dep. 

Sandia National Laboratories has initiated efforts to identify sys- 
tems and concepts which are promising for enhanced protection of 
the alarm communications system against both the insider and out- 
sider adversary. Modules from commercial vendors are being 
developed to provide enhanced line security (ELS) between the 
sensors and the data gathering panels (DGP) or multiplexers 
(MUX). These modules are a promising new option for a physical 
protection system and more details concerning the evaluation and 
specific design requirements and functions will be presented in this 
paper. 12 refs. 


27981 (SAND-91-2938C) Thermal detection contrast of hu- 
man targets. Ariowe, H.D. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 8p. Sponsored by Department of De- 
fense, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-9210111—-2: International Carnahan 
conference on security technology, Atlanta, GA (United States), 14- 
16 Oct 1992). Order Number DE92016794. Source: OSTI; NTIS; 
GPO Dep. 

There is an emerging interest in using thermal IR to automati- 
cally detect human intruders over wide areas. Such a capability 
could provide early warning beyond the perimeter at fixed sites, 
and could be used for portable security around mobile military as- 
sets. Sandia National Laboratories has been working on automatic 
detection systems based on the thermal contrast and motion of hu- 
man intruders for several years, and has found that detection is 
sometimes difficult, depending on solar and other environmental 
conditions. Solar heating can dominate human thermal radiation by 
100 fold, and dynamic background temperature changes can limit 
detector sensitivity. This paper explains those conditions and en- 
ergy transfer mechanisms that lead to difficult thermal detection. 
We will not cover those adverse conditions that are more widely 
understood and previously reported on, such as fog, smoke, rain 
and falling snow. This work was sponsored by the Defense Nu- 
clear Agency. 6 Refs. 


27982 (SAND-92-0474C) Multiple state modeling in assess 
outsider. Snell, M.K. (Sandia National Labs., Albuquerque, NM 
(United States)); Bingham, B.; Key, B.; Walker, S. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9207102-19: Institute of Nuclear Materials 
Management (INMM) annual meeting, Orlando, FL (United States), 
19-22 Jul 1992). Order Number DE92018273. Source: OSTI; 
NTIS; GPO Dep. 





The Analytic System and Software for Evaluation of Safeguards 
and Security (ASSESS) gathers site information in its Faciiity mod- 
ule, storing an Adversary Sequence Diagram (ASD) and data 
about two conditions for each ASD path element, and then uses 
this data in Insider and Outsider evaluation modules. There has 
been a modeling conflict in describing such cases as a vault that is 
open occasionally during the day: modeled for the Insider module, 
the two conditions record protection when the vault is “Open” and 
“Closed” but the outsider module will then treat the vault as open 
during the day. Capabilities have been added to Outsider to let the 
user mix facility data across conditions instead of the present as- 
sumption that the adversary intrusion occurs with all ASD elements 
either in the first or second condition. In the example above, the 
outsider analyst can now set the vault closed instead of open. Ana- 
lysts may also remove elements from the ASD in Outsider during 
analysis, allowing them to create extra elements, either to model 
further states or to represent different upgrades. Elements can also 
be removed to achieve a better match between the interruption 
path and neutralization conditions. 


27983 (SAND-92-1644C) Authentication system for the 
JAERI Fast Critical Facility Advanced Containment and 
Surveillance System. Ystesund, K.J. (Sandia National Labs., Al- 
buquerque, NM (United States)); Baumann, M.J.; Insch, K.W.; 
Perlinski, A.W.; Dakofsky, A.E.; Mukalyama, T. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9207102-5: institute of Nuclear Materials 
Management (INMM) annual meeting, Orlando, FL (United States), 
19-22 Jul 1992). Order Number DE92018282. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In a joint effort conducted by Sandia National Laboratories, the 
International Atomic Agency (IAEA), and the Japan Atomic 
Energy Research institute (JAERI), an authentication system has 
been installed at the Fast Critical Assembly (FCA) facility in Tokai- 
mura, Japan. The purpose of this authentication system is to 
provide the IAEA with an independent means of authenticating the 
operator-provided Advanced Containment and Survellance (AC/S) 
system already in place at the facility. Authentication Controllers 
were installed at the AC/S Portal Monkor and Penetration Monitor 
to collect data and to randomly test sensor functions between IAEA 
inspections. During each inspection the authentication data is col- 
lected with an Inspector's portable computer and printed for 
comparison to the data recorded by the AC/S system. Installation 
of the authentication equipment took place in November 1991 and 
a three-month field test began in December 1991. This paper will 
describe the authentication system, the operator interface, and the 
preliminary results of the field tests. 


27984 (SAND-92-1687C) Line security upgrade considere- 
tions: Alarm communications. Liang, A.Y.; Jaeger, C.D. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9207102-12: Institute of Nu- 
clear Materials Management (INMM) annual meeting, Orlando, FL 
(United States), 19-22 Jul 1992). Order Number DE92018260. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

An alarm multiplexer communication system provides the integral 
functions for indoor or outdoor intrusion detection and reporting. 
Such a system generally consists of large quantities and various 
types of sensors, multiplexers, controllers, and communication lines 
as well as complex software and communication protocols. More- 
over, the system usually operates over vast physical areas. Due to 
its complexity, potentially vulnerable areas exist in the system to 
be compromised by knowledgeable and skillful insiders. Various 
systenvline security protective techniques have been suggested 
and implemented in such systems. Line supervision if one of the 
many security measures that can be incorporated into a new sys- 
tem design or retrofitted to an existing one. In this report, various 
systenvline security protective considerations, especially line super- 
vision techniques and options, as well as several commercially 
available off-the-shelf devices are discussed, in particular the point- 
to-point DES (Data Encryption Standard) Enhanced-Line-Security 
(ELS) device. The ELS can provide effective protection for analog 
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data links betyeen the sensor and the multiplexer. Another avail- 
able, low-cost technique using a dynamic DC supervision scheme 
to protect the analog data links is also discussed. 9 refs. 


27985 (SAND-92-1715C) Maintaining continulty of knowl 
edge on samples. Franssen, F. (international Atomic 
Energy Agency, Vienna (Austria)); Islam, A.B.M.N.; Sonnier, C.; 
Schoeneman, J.L.; Baumann, M. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9207102-25: Institute of Nuclear Materials Management 
(INMM) annual meeting, Orlando, FL (United States), 19-22 Jul 
1992). Order Number DE92018821. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The conclusions of the vulnerability test on VOPAN (verification 
of Operator's Analysis) as conducted at Safeguards Analytical 
Laboratory (ASA) at Seibersdorf, Austria in October 1990 and doc- 
umented in STR-266, indicate that “whenever samples are taken 
for safeguards purposes extreme care must be taken to ensure 
that they have not been interfered with during the sample taking, 
transportation, storage or sample preparation process.” indeed 
there exist a number of possibilities to alter the content of a safe- 
guards sample vial from the moment of sampling up to the arrival 
of the treated (or untreated) sample at SAL. The time lapse be- 
tween these two events can range from a few days up to months. 
The sample history over this period can be subdivided into three 
main sub-periods: (1) the period from when the sampling activities 
are commenced up to the treatment in the operator's laboratory, 
(2) during treatment of samples in the operator's laboratory, and fi- 
nally, (3) the period between that treatment and the arrival of the 
sample at SAL. A combined effort between the Agency and the 
United States Support Program to the Agency (POTAS) has re- 

proposed 


samples (SCST) to guarantee that a representative portion of the 
solution sample will be received at SAL. 


27986 (WINCO-11632) Integrated safeguards and 

for the INEL Special isotope lon Plant. Warner, G.F. 
(Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States)); Zack, N.R. Westinghouse Idaho Nuclear Co., Inc., idaho 
Falls, ID (United States). 12 Jun 1990. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC0O7-841D12435. 
(CONF-901101-92: American Nuclear Society: (ANS) winter meet- 
ing, Washington, DC (United States), 11-16 Nov 1990). Order 
Number DE92017498. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the approach that was taken in developing 
safeguards and security design criteria to be used for the Special 
Isotope Separation (SIS) Production Plant. The US Department of 
Energy has the construction of the SIS Production Plant 
that was to be built at the Idaho National Engineering Laboratory 
(INEL) site located near Idaho Falls, idaho. The SIS Plant planned 
to isotopically enrich plutonium utilizing the Atomic Vapor Laser 
Isotope Separation (AVLIS) process developed at the Lawrence 
Livermore National Laboratory. Westi Idaho Nuclear Co., 
Inc. as a prime contractor to the DOE Idaho Operations Office, 
was to operate the Plant. 


27987 (WINCO-11661) Integrated safeguards and security 
for the INEL Special Isotope Separation Plant. Warner, G.F. 
(Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States)); Zack, N.R. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). 23 Oct 1990. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-841D12435. 
(CONF-901101-91: American Nuclear Society (ANS) winter meet- 
ing, Washington, DC (United States), 11-16 Nov 1990). Order 
Number DE92017383. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the development of the safeguards and 
security system that was to be used for the Special Isotope Sepa- 
ration (SIS) Production Plant. The US Department of Energy has 

the construction of the SIS Plant that was to be built at 
the Idaho National Engineering Laboratory (INEL) site near idaho 
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Falls, idaho. The Plant was designed to produce weapons grade 
plutonium from DOE owned fuel grade plutonium by converting 
off-spec. plutonium dioxide into metal buttons that would meet re- 
quired chemical and isotopic specifications. Because this was to be 
a completely new facility there was a unique opportunity to provide 
an in-depth, “state-of-the- art” safeguards and security system with- 
out attempting to overlay upon an existing, older system. This 
facility was being designed to be in complete compliance with the 
new DOE Orders by integrating safeguards and security into the 
plant operating system and by providing graded protection to the 
areas of varying sensitivity within the plant. 


27988 (WINCO-11726) Process monitoring for material 
measurement verification. German, F.O. Westinghouse Idaho 
Nuclear Co., Inc., Idaho Falls, ID (United States). 17 Jul 1991. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. (CONF-910901-31: 4. international 
conference on facility operations/safeguards interface, Albu- 
querque, NM (United States), 29 Sep - 4 oct 1991). Order Number 
DE92017217. Source: OSTI; NTIS; INIS; GPO Dep. 

The use of process monitoring at the Idaho Chemical Processing 
Plant (ICPP) to verify and enhance the reliability of accountability 
measurements is discussed. A Production supported Process Mon- 
itoring Computer System (PMCS) allows on-line review of current 
and historical process data by Production, Technical and Safe- 
guards personnel. Safeguards review of Production activities 
provides verification of material movements and measurements in- 
dependent of standard measurement data transmission practices. 
The physical basis of process monitoring activities and the means 
of documenting those activities are presented. 


27989 (WINCO-11847) The idaho Chemical Processing 
Plant Special Nuclear Material vault upgrade. Anderson, R.C. 
(Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States)); Holloway, E.R. Westinghouse Idaho Nuclear Co., Inc., 
Idaho Falls, ID (United States). 24 Jun 1992. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. (CONF-9207102-3: Institute of Nuclear Materials 
Management (INMM) annual meeting, Orlando, FL (United States), 
19-22 Jul 1992). Order Number DE92017279. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document discusses storage space in a Special Nuclear 
Material (SNM) product storage vault at the Idaho Chemical 
Processing Plant (ICPP) which has been recently expanded by ap- 
proximately 175%. This expansion required a minimum of space 
and funding and resulted in a large increase in net storage capac- 
ity. Security for the additional storage is provided by standard 
intrusion sensors and by a real-time monitoring system, which mon- 
itors the weight of the material as it rests on weight sensors (load 
cells). The monitoring system also feeds weight data to a Safe- 
guards processor which provides further confidence to Safeguards 
personnel. The Department of Energy requirements for bimonthly 
inventories for SNM stored in a particular part of this facility have 
been eliminated because of the guarantees provided by a real-time 
monitoring system. A higher efficiency has been obtained by using 
the expensive real estate inside a hardened product storage vaut. 
This project has provided the ICPP with a relatively inexpensive 
vault upgrade and when product material is placed in this area of 
the vault the manpower requirements to inventory it will be reduced, 
resulting in a net reduction in plant worker radiation exposure. 


27990 (WSRC-MS—92-050) Improved accountability method 
for measuring enriched uranium in H-Canyon dissolver solu- 
tion at the Savannah River Site. Maxwell, S.L. Ill; Satkowski, J.; 
Mahannah, R.N. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
9207102-23: Institute of Nuclear Materials Management (INMM) 
annual meeting, Orlando, FL (United States), 19-22 Jul 1992). Or- 
der Number DE92018534. Source: OSTI; NTIS; INIS; GPO Dep. 
At the Savannah River Site (SRS), accountability measurement 
of enriched uranium dissolved in H-Canyon is performed using iso- 
tope dilution mass spectrometry (OMS). In the IDMS analytical 
method, a known quantity of uranium** is added to the sample 
solution containing enriched uranium and fission products. The re- 
sulting uranium mixture must first be purified using a separation 
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technique in the shielded analytical(“hot”) cells to lower radioactivity 
levels by removing fission products. Following this purification, the 
sample is analyzed by mass spectrometry to determine the total 
uranium content and isotopic abundance. The magnitude of the re- 
sponse of each uranium isotope in the sample solution and the 
response of the U2%° spike is measured. By ratioing these re- 
sponses, relative to the known quantity of the U2*° spike, the 
uranium content can be determined. A hexane solvent extraction 
technique, used for years at SRS to remove fission products prior 
to the mass spectrometry analysis of uranium, has several prob- 
lems. The hexone method is tedious, requires additional sample 
clean-up after the purified sample is removed from the shielded 
cells and requires the use of Resource Conservation and Recovery 
Act (RCRA)-listed hazardous materials (hexone and chromium 
compounds). A new high speed separation method that enables a 
rapid removal of fission products in a shielded cells environment 
has been developed by the SRS Central Laboratory to replace the 
hexone method. The new high speed column extraction chro- 
matography technique employs applied vacuum and columns 
containing tri (2-ethyl-hexyl) phosphate (TEHP) solvent coated on a 
small particle inert support (SM-7 Bio Beads). The new separation 
is rapid, user friendly, eliminates the use of the RCA-listed 
hazardous chemicals and reduces the amount of solid waste gen- 
erated by the separation method. 2 tabs. 4 figs. 


0560 Legislation and Regulations 
Refer also to citation(s) 27729, 27792, 27916, 28181, 28182, 28183 


27991 (IAEA-INFCIRC-—254(Rev.1/Pt.1)) Communications re- 
ceived from certain member states regarding guidelines for 
the export of nuclear material, equipment and technology. in- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1992. 22p. 
Order Number DE92642546. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Hard copies are available in English, French, Russian and Span- 
ish from IAEA Div. of Publications, Distribution Unit. 

The document reproduces the text of the notes verbales dated 1 
June 1992, received by the Director General from the Resident 
Representatives to the Agency of Australia, Austria, Belgium, Bul- 
garia, Canada, Czech and Slovak Federal Republic, Denmark, 
Finland, France, Germany, Greece, Hungary, Ireland, Italy, Japan, 
Luxembourg, Netherlands, Norway, Poland, Portugal, Romania, 
Spain, Sweden, Switzerland, the United Kingdom of Great Britain 
and Northern Ireland and the United States of America relating to 
the export of nuclear material, equipment for technology. The pur- 
pose of these notes verbales is to clarify parts of the Trigger List 
incorporated in the Annex A to the Guidelines for Nuclear Transfer. 
1 tab. 


27992 
Agreement of 28 1992 between the International 
Atomic Energy Agency and the Governments of the Syrian 
Arab Republic and the People’s Republic of China concerning 
the transfer of a miniature neutron source reactor and en- 
riched uranium. International Atomic Energy Agency, Vienna 
(Austria). Jul 1992. 13p. Order Number DE92642547. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available in English, French, Russian and Span- 
ish from IAEA Div. of Publications, Distribution Unit. 

The document reproduces the text of the Project and Supply 
Agreement between the Agency and the Governments of the Syr- 
ian Arab Republic and the People’s Republic of China for the 
transfer of a 30 KW miniature neutron source reactor for radioiso- 
tope production, research and tracing and of approximately 980.40 
grams of uranium enriched to approximately 90.2 percent by weight 
in the isotope uranium-235 contained in fuel elements for the sup- 
plied reactor. The Agreement was approved by the Agency’s Board 
of Governors on 25 February 1992, signed in Vienna on 28 Febru- 
ary 1992, and entered into force on 18 May 1992. 1 tab. 


(IAEA-INFCIRC—408) Project and supply agreement: 
February 


27993 (INIS-mf-13334, pp. 119) Exemption of certain ra- 
dioactive sources from registration licensing and supervision: 
Proposal for Israeli regulations. Schlesinger, T. (Israel Atomic 
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Energy Commission, Yavne (Israel). Soreq Nuclear Research Cen- 
ter); Biran, T.; Barshad, M. Ben-Gurion Univ. of the Negev, 
Beersheba (israel). Dept. of Nuclear Engineering. May 1992. 146p. 
(CONF-9205231—: 17. Nuclear Societies of Israel workshop on 
long-baseline neutrino oscillations, Beer Sheva (Israel), 4 May 
1992). In Proceedings of the 17th conference of the Nuclear Soci- 
eties of Israel. Order Number DE92642284. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Abstract only. REGULATIONS/radioactive materials; IONIZING 


RADIATIONS; ISRAEL; LEGISLATION; REGULATIONS; LICENS- 
ING 


27994 (WINCO-11570) The application of NRC regulations 
to the SIS Project: A case study for DOE Pu/U facilities?. 
Earle, O.K. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID 
(United States). 21 Sep 1989. 32p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-841D12435. 
(CONF-8910260-9: Plutonium/uranium recovery operations confer- 
ence, Oak Ridge, TN (United States), 24-26 Oct 1989). Order 
Number DE92017484. Source: OSTI; NTIS; INIS; GPO Dep. 

DOE order 5480.5, “Safety of Nuclear Facilities,” is based on the 
premise that DOE nuclear facility safety programs will assure that 
all matters concerning DOE nuclear facilities are-in accordance with 
generally uniform standards, guides, and codes which are consis- 
tent with those applied to comparable licensed nuclear facilities. 
During the 1970's, the commercial nuclear industry experienced a 
vast increase in regulatory scrutiny in the form of new and more 
detailed regulations and more rigorous reviews and i 
This situation parallels the current environment surrounding DOE 
facilities. Realizing this and to assure compliance with the DOE 
Order, the SIS Project is undertaking a critical review of NRC Reg- 
ulations and Guidelines related to safety to assure that the Project 
criteria acceptably envelope the intent of the NRC guidance. If they 
do not, supplemental requirements are identified. The results of this 
review will be formally documented in the PSAR and be reflected, 
as necessary, in supplemental Project requirements. The effort has 
shown that for matters unique to Pu processing plants, DOE crite- 
ria are generally specific and defensible. For matters not unique, 
DOE criteria are currently less specific than NRC Guidelines. The 
differences are in the definition of means and details of compliance 
required by guidance and not general coverage. Good examples of 
this involve such areas as fire protection hazards evaluations, envi- 
ronmental qualification, and electrical separation criteria. 
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27995 (WINCO-11482) Special isotope separation at the 
Idaho National Engineering Laboratory. Hendrickson, P.D. West- 
inghouse Idaho Nuclear Co., Inc., idaho Falls, ID (United States). 3 
Feb 1989. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. (CONF-890753-5: 21. 
annual summer computer simulation conference, Austin, TX 
(United States), 24-27 Jul 1989). Order Number DE92017457. 
Source: OSTI; NTIS; GPO Dep. 

The SIS facilities will include a Plutonium Processing Facility 
(PPF), a Laser Support Facility (LSF), and all associated equip- 
ment required for isotope separation. The SIS Plant will process 
fuel-grade plutonium into weapons-grade plutonium using Atomic 
Vapor Laser Isotope Separation (AVLIS) and supporting chemical 
processes. The AVLIS process uses precisely tuned visible laser 
light to selectively ionize or excite specific plutonium isotopes in a 
vapor stream. The ionized plutonium isotopes (Pu 240, Pu 238 and 
Pu 241) are then separated from the plutonium isotope of interest 
(Pu 239). Chemical processes are required to (1) prepare the 
AVLIS plutonium feed for processing, remove americium-241, and 
cast plutonium metal into forms that meet AVLIS processing re- 
quirements; (2) recover and, if required, purify the AVLIS plutonium 
product; and (3) recover and process the AVLIS separated by- 
products. This presentation describes the production facility and 
some of the plutonium processes. 


0702 Radiation Sources 
Refer also to citation(s) 28216, 28897, 30286 


27996 (AECS-A/FRSR-54) Effect of gamma irradiation on 
the nutritive value of some Syrian agricultural residues. Al- 
Masri, M.R. (Atomic Energy Commission, Damascus (Syrian Arab 
Republic); Zarkawi, Moutaz. Atomic Energy Commission, Damas- 
cus (Syrian Arab Republic). Mar 1992. 38p. (in Arabic). Order 
Number DE92640717. Source: OSTI; NTIS (US Sales Only); INIS. 

An experiment was carried out to study the effects of doses of 
gamma irradiation on the nutritive value of cottonwood, wheat 
straw, barley straw, lentils straw, maize straw, and maize cobs, as 
an attempt to improve the nutritive value of these residues in order 
to utilize theme in animal diets. Ground samples of six residues 
were irradiated by '*7Cs gamma source (Gammator) at doses of 0, 
1, 10, 40, 50, and 100 kilo gray (KGy) under identical conditions of 
temperature and humidity, and analysed for dry matter, crude ash, 
crude protein, crude fat, crude fibre, Neutral Detergent Fibre 
(NDF), Acid Detergent Fibre (ADF), and Acid detergent Lignin 
(ADL). The results indicate that gamma irradiation has no effect on 
crude protein whereas decreased crude fat content. Gamma irradi- 
ation has a pronounced effect on decreasing crude fibre contents 
especially at the highest dose (100 KGy) reaching (%): 30, 21, 15, 
17, 21 and 16 for cottonwood, wheat straw, barley straw, lentils 
straw, maize straw, and maize cobs respectively with increases in 
NFE values. NDF decreased by 19.7%, 13%, and 11.5% for wheat 
straw and maize straw respectively, by 9.3% for maize cobs and 
barley straw and by 6.6% for cottonwood. The reductions in ADF 
values were: 8% for cottonwood, 7.3% for maize straw and maize 
cobs, and 5.7% for wheat straw and barley straw. Gamma irradia- 
tion lowered ADL content by 29% for maize cobs, 17.2% for barley 
straw and by 20.8% and 7.4 for wheat straw and cottonwood re- 
spectively. Gamma irradiation (100 KGy) has no effect on ADF, 
ADL, and cellulose for lentils straw and on hemicellulose for cot- 
tonwood. (author). 24 refs., 20 tabs., 2 figs. 


27997 (ANL/CP-—76359) lon beams as a means of depos! 
tion and in-situ characterization of thin films and thin film 
layered structures. Krauss, A.R. (Argonne National Lab., IL 
(United States)); Rangaswamy, M.; Gruen, D.M.; Lin, Y.P.; Schultz, 
J.A.; Schmidt, H.; Liu, Y.L. Argonne National Lab., IL (United 
States). [1992]. 27p. Sponsored by USDOE, Washington, DC 
(United States); Illinois State Government, Springfield, IL (United 
States). DOE Contract W-31109-ENG-38. (CONF-9207103-1: 7. 
annual congress of the Brazilian Microelectronics Society, Sao 
Paolo (Brazil), 6-10 Jul 1992). Order Number DE92016397. 
Source: OSTI; NTIS; INIS; GPO Dep. 

lon beam-surface interactions produce many effects in thin film 
deposition which are similar to those encountered in plasma depo- 
sition processes. However, because of the lower pressures and 
higher directionality associated with the ion beam process, it is 
easier to avoid some sources of film contamination and to provide 
better control of ion energies and fluxes. Additional effects occur in 
the ion beam process because of the relatively small degree of 
thermalization resulting from gas phase collisions with both the ion 
beam and atoms sputtered from the target. These effects may be 
either beneficial or detrimental to the film properties, depending on 
the material and deposition conditions. lon beam deposition is par- 
ticularly suited to the deposition of multi-component films and 
layered structures, and can in principle be extended to a complete 
device fabrication process. However, complex phenomena occur in 
the deposition of many materials of high technical interest which 
make it desirable to monitor the film growth at the monolayer level. 
It is possible to make use of ion-surface interactions to provide a 
full suite of surface analytical capabilities in one instrument, and 
this data may be obtained at ambient pressures which are far too 
high for conventional surface analysis techniques. Such an 
instrument is under development and its current performance char- 
acteristics and anticipated capabilities are described. 


27998 (INIS-mf-13329, pp. 212) Sir Kerr Grant’s desk - an 
exercise In historical archaeology. Prescott, J.R. (Adelaide Univ. 
(Australia). Dept. of Physics); Patterson, J.R.; Munch, J. Australian 
inst. of Nuclear Science and Engineering, Lucas Heights (Aus- 
tralia). 1991. 212p. (CONF-9111178-: 7. Australian conference on 
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nuclear techniques of analysis, Melbourne (Australia), 20-22 Nov 
1991). In 7th Australian conference on nuclear techniques of analy- 
sis: proceedings. Order Number DE92001401. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. RADIOACTIVE MINERALS/activity leveis; 
DAUGHTER PRODUCTS; RADIATION HAZARDS; RADIUM; URA- 
NIUM 234; URANIUM 238 


27999 (INIS-mf-13344) International workshop on radium, 
uranium, thorium and related nuclides in industry and 
medicine: history and current uses. Salzburg Univ. (Austria). 
Inst. fuer Aligemeine Biologie, Biochemie und Biophysik. 1991 26p. 
(CONF-911011—: International workshop on radium, uranium, tho- 
rium and related nuclides in industry and medicine: history and 
current use, Badgastein (Austria), 1-3 Oct 1991). Order Number 
DE92642328. Source: OSTI; NTIS (US Sales Only); INIS. 

24 abstracts are presented. 9 of them are of current or lasting in- 
terest, the rest is on history. The former are treated separately. 
(Quittner). 


28000 = (INIS-mf-13344, pp. 17) Leakage testing of 7*Ra 
sources by radon detection. Medveczky, L. (institute of Nuclear 
Research, Debrecen (Hungary)); Hunyadi, |.; Haki, J.; Biro, B. 
Salzburg Univ. (Austria). Inst. fuer Aligemeine Biologie, Biochemie 
und Biophysik. 1991. 26p. (CONF-911011—: International workshop 
on radium, uranium, thorium and related nuclides in industry and 
medicine: history and current use, Badgastein (Austria), 1-3 Oct 
1991). In International workshop on radium, uranium, thorium and 
related nuclides in industry and medicine: history and current uses. 
Order Number DE92642328. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Abstract only. AlR/contamination; SEALED SOURCES/radon 
226; AIR; CONTAMINATION; LEAKS; MEASURING METHODS 


28001 (LA-12146-C, pp. 279-289) Heating rates in reactor 


and spallation cold sources. Fischer, W.E. (Paul Scherrer inst., 
Villigen (Switzerland)). Los Alamos National Lab., NM (United 
States); Oak Ridge National Lab., TN (United States). Aug 1991. 


(CONF-9003100—: International workshop on cold neutron sources, 
Los Alamos, NM (United States), 5-8 Mar 1990). In /nternational 
workshop on cold neutron sources. 666p. Order Number 
DE91017559. Source: OSTI; NTIS; INIS. 

The aim of the presentation is to find a fair comparison of the 
heat load in cold sources between beam tube reactors and spalla- 
tion neutron sources. While the figure of merit for a reactor source 
(average neutron flux) is straightforward, the corresponding defini- 
tion is more involved for pulsed spallation neutron sources. This 
point is considered at the end of the paper. An unambiguous 
comparison is, however, possible between a reactor and the con- 
tinuous spallation source SINQ, which is under construction at PSI. 
Since both devices - with the exception of the neutron generating 
part - are built up in a rather similar way, the heat load for equal 
thermal flux is a fair figure of merit. For these cases, the relative 
merit of the fusion- and spallation-reaction as a basic neutron gen- 
erating mechanism can be appreciated. 


28002 (LA-12146-C, pp. 559-563) The Cornell University 
cold neutron beam facility: Design features. Clark, D.D. (Cor- 
nell Univ., Ithaca, NY (United States)); Emoto, Takashi; Ouellet, 
C.G.; Pekrul, E.; Berg, J.S. Los Alamos National Lab., NM (United 
States); Oak Ridge National Lab., TN (United States). Aug 1991. 
DOE Contract FG02-89ER12897. (CONF-9003100-: International 
workshop on cold neutron sources, Los Alamos, NM (United 
States), 5-8 Mar 1990). In International workshop on cold neutron 
— 666p. Order Number DE91017559. Source: OSTI; NTIS; 

An ultra-low-background facility for basic and applied neutron 
beam research is being built at the Cornell 500-kW TRIGA reactor. 
The beam is to be obtained by a curved 13-m neutron guide to fil- 
ter out fast neutrons and gamma rays from the core, with the 
neutrons entering the 2-cm by 5-cm guide coming from a cold neu- 
tron source of mesitylene at ~40K to increase transmission 
through the guide. Optimization of the cold source, within the limits 
set by design criteria and geometrical restrictions, has involved 
Monte Carlo simulations to choose source shape and size, and 
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measurements and estimation of nuclear heating and shielding re- 
quirements have been made. The design criteria, which include 
considerations of simplicity and safety of cold source operation at a 
medium-power reactor on a university campus, are described. Re- 
sults to date of design studies and low-power trials are presented. 
Final design choices are imminent and completion of the facility is 
anticipated for early fall 1990. 


28003 (LA-12146-C, pp. 543-555) Cold neutron source for 
the present Munich reactor. Kraehling, E. (Technischen Univ. 
Muenchen, Garching (Germany)); Reschenhofer, J.; Glaeser, W. 
Los Alamos National Lab., NM (United States); Oak Ridge National 
Lab., TN (United States). Aug 1991. (CONF-9003100-: Interna- 
tional workshop on cold neutron sources, Los Alamos, NM (United 
States), 5-8 Mar 1990). In International workshop on cold neutron 
sources. 666p. Order Number DE91017559. Source: OSTI; NTIS; 
INIS. 

In the cold neutron source for the Munich Reactor (FRM) the fol- 
lowing special design and process-engineering features are 
realized: subcooled Ho liquid for a minimum of bubbles in the mod- 
erator, rectangular-parallepiped shaped moderator chamber for 
optimal illumination of neutron guides, thin walls for high cold neu- 
tron transmission and a special flange construction with integrated 
He-barrier in front of the beamtube, suitable for exchange of the 
moderator chamber without disassembly of the neutron guide sys- 
tem. With completed cold source components an out-of-pile test 
rung of the Ho-thermosyphon circuit was performed in order to ver- 
ify the calculated data and expected behavior. 


28004 (LA-UR-92-2474) On scaling and optimization of 
high-intensity, low-beam-loss RF linacs for neutron source 
drivers. Jameson, R.A. Los Alamos National Lab., NM (United 
States). [1992]. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9206193— 
4: Advanced accelerator concepts workshop, Port Jefferson, NY 
(United States), 14-20 Jun 1992). Order Number DE92018901. 
Source: OSTI; NTIS; INIS; GPO Dep. 

RF linacs providing cw proton beams of 30-250 mA at 800- 
1600 MeV, and cw deuteron beams of 100-250 mA at 35-40 MeV, 
are needed as drivers for factory neutron sources applied to 
radioactive waste transmutation, advanced energy production, ma- 
terials testing facilities, and spallation neutron sources. The 
maintenance goals require very low beam loss along the linac. Op- 
timization of such systems is complex; status of beam dynamics 
aspects presently being investigated is outlined. 


28005 (ORNL/TM—11625/R4) Advanced Neutron Source: 
Plant Design Requirements: Revision 4. Oak Ridge National 
Lab., TN (United States). Jul 1990. 504p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92019059. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Neutron Source will be a new world-class facility 
for research using hot, thermal, cold, and ultra-cold neutrons. The 
heart of the facility will be a 330-MW (fission), heavy-water cooled 
and heavy-water moderated reactor. The reactor will be housed in 
a central reactor building, with supporting equipment located in an 
adjoining reactor support building. An array of cold neutron guides 
will fan out into a large guide hall, housing about 30 neutron re- 
search stations. Appropriate office, laboratory, and shop facilities 
will be included to provide a complete facility for users. The ANS is 
scheduled to begin operation at the Oak Ridge National Laboratory 
early in the next decade. This PDR document defines the plant- 
level requirements for the design, construction, and operation of 
ANS. It also defines and provides input to the individual System 
Design Description (SDD) documents. Together, this PDR docu- 
ment and the set of SDD documents will define and control the 
baseline configuration of ANS. 


28006 (UCRL-JC—110289) High brilliance, femtosecond x- 
ray sources with FEL assist. Barletta, W.A. (Lawrence Livermore 
National Lab., CA (United States)); Bonifacio, R.; Pierini, P. 
Lawrence Livermore National Lab., CA (United States). Apr 1992. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9202111-6: 4. generation light 
sources workshop, Stanford, CA (United States), 24-27 Feb 1992). 
Order Number DE92018063. Source: OSTI; NTIS; INIS; GPO Dep. 





We describe EFSX, a means of using currently available RF- 
linac technology to produce multi-kiloampere pulses of 100 to 300 
fs duration for use in the generation of extremely short bursts of X- 
rays. The key technical concept, the use of the free electron laser 
as a bunching mechanism, has been proposed for confirmation in 
the ELFA experiment. By operating the FEL buncher in the strong 
super- radiant regime, one should be able to shorten the X-ray 
pulses to 10-30 fs duration. As laser photo-cathode sources of 
beams evolve to yield ever better emittances, the EFSX could be 
easily retrofitted to furnish the drive beam for an efficient X-ray free 
electron laser. Potential debunching effects are discussed. Finally 
we describe a low energy test experiment. 
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28007 (DOE/MC/22130-T9) Mathematical modeling 
celnents catuaas chammemmeamamen aero 
gasifier synthesis gas: Mathematical modeling topical report. 
Roberts, D.L.; Gottschlich, D.E. SRI International, Menlo Park, CA 
(United States). 13 Oct 1988. 53p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-85MC22130. 
Order Number DE92017781. Source: OSTI; NTIS; GPO Dep. 
Investigators are studying hydrogen purification by membrane 
technology as a means to make the coal-to-hydrogen route eco- 
nomically attractive. To allow prediction of membrane performance 
and to facilitate comparisons between membrane and other tech- 
nologies (cryogenic distillation, pressure swing adsorption), they 
developed a mathematical model to describe the permeation pro- 
cess inside a membrane module. The results of this model were 
compared with available experimental data (separation of CO2/O2/ 
No mixtures). The model was first used to calculate the gas perme- 
abilities from one set of mixed-gas experiments; the resulting 
permeabilities were then used to predict the results of the other 
mixed-gas experiments. The between these predictions 
and the experimental data was good. However, model predictions 
using gas permeabilities obtained in pure gas experiments did not 
agree with the mixed gas experimental data. This disagreement is 
believed to be due to plasticization of the membrane by contact 
with CO2. These results indicate that data obtained from experi- 
ments with mixed-gas feeds are necessary to adequately predict 
membrane performance when CO, is present. The performance of 
different system configurations, including one and two stages of 
membrane modules, was examined. The different configurations 
examined were single module (SM), single module with recycle 
(SMR), series (SER), and two stage cascade with interstage 
compression (CAS). In general, SM is the most economical config- 
uration for producing low purity products, SER for medium purity 
products, and CAS for high purity products. 7 refs., 12 figs., 8 tabs. 


28008 (DOE/MC/22130-T10) Low cost hydrogen/novel 
membranes technology for hydrogen separation from synthe- 
sis gas, Phase 1: Quarterly technical progress report for the 
period ending June 30, 1987. Membrane Technology and 
Research, Inc., Menlo Park, CA (United States). [1987]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-85MC22130. Order Number DE92017782. Source: OSTI; 
NTIS; GPO Dep. 

During this quarter, work continued on the development of high- 
flux palladium-silver membranes for the separation of hydrogen 
from carbon dioxide. Palladium-silver/poly(etherimide) composite 
membranes were prepared by a vacuum sputtering technique. The 
influence of different poly(etherimide) support membranes on the 
performance of palladium-silver membranes was investigated. All 


08 HYDROGEN 
0801 Production 


membranes tested showed a hydrogen/carbon dioxide selectiv- 
ity lower than that of the uncoated poly(etherimide)/ 
poly(dimethylsiloxane) membranes. This is probably due to dam- 
age of the skin layer of the asymmetric poly(etherimide) support 
membranes during the palladium-silver electron bombardment. 
Polysulfone/poly(dimethylsiloxane) /poly(ether-ester-amide) com- 
posite membranes were also prepared. Membrane samples 
consistently showed a carbon dioxide/' ivity of 9 to 
10 and a normalized carbon dioxide flux of 2 to 4 x 10-* cm® 
(STP)/cm?.sec-cmHg. These are extremely good values, superior 
to any commercially available membranes for this separation. 2 
figs., 4 tabs. 


28009 (DOE/MC/22130-T11) Low cost hydrogen/novel 
membrane technology tor hydrogen separation from oo 
gas: Task 1, Literature survey. Membrane T 

search, Inc., Menlo Park, CA (United States). Feb Men - 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-85MC22130. Order Number DE92017783. Source: 
OSTI; NTIS; GPO Dep. 

To make the coal-to-hydrogen route economically attractive, im- 
provements are being sought in each step of the process: coal 
gasification, water-carbon monoxide shift reaction, and hydrogen 
separation. This report addresses the use of membranes in the hy- 
drogen separation step. The separation of hydrogen from synthesis 
gas is a major cost element in the manufacture of hydrogen from 
coal. Separation by membranes is an attractive, new, and still 
largely unexplored approach to the . Membrane processes 
are inherently simple and efficient and often have lower capital and 
operating costs than conventional processes. In this report current 
ad future trends in hydrogen production and use are first summa- 
rized. Methods of producing hydrogen from coal are then 
discussed, with particular emphasis on the Texaco entrained flow 
gasifier and on current methods of separating hydrogen from this 
gas stream. The potential for membrane separations in the process 
is then examined. In particular, the use of membranes for H2/CO2, 
H2/CO, and H2/N2 separations is discussed. 43 refs., 14 figs., 6 
tabs. 


(DOE/MC/22130-T12) Low cost hydrogen/novel 

membrane technology tor hydrogen separation from synthesis 
gas, Phase 1: Peg ay ts ei er tes 
riod ending December 31, 1966. Membrane T. 
Research, Inc., Menlo Park, CA (United States). [1986]. 19p. Fg 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-85MC22130. Order Number DE92017784. Source: OSTI; 
NTIS; GPO Dep. 

During the last quarter several high performance membranes for 
the separation of hydrogen from nitrogen, carbon monoxide, hydro- 
gen sulfide and carbon dioxide. The heat-resistant resin 
poly(etherimide) has been selected as the polymer with the most 
outstanding properties for the separation of hydrogen from nitrogen 
and carbon monoxide. Flat sheet and heliow fiber poly(etherimide) 
membranes have been prepared and evaluated with pure gases 
and gas mixtures at elevated pressures and temperatures. Multi- 
layer composite poly(ether-ester-amide) membranes were also 
developed. These membranes are useful for the separation of car- 
bon dioxide and hydrogen sulfide hydrogen. They have very high 
selectivities and extremely high normalized carbon dioxide and hy- 
drogen sulfide fluxes. Separation of carbon dioxide/hydrogen 
streams is a key problem in hydrogen production from coal. The 
development of the two membranes now gives us two approaches 
to separate these gas streams, depending on the stream’s compo- 
sition. If the stream contains small quantities of hydrogen, the 
hydrogen- permeable poly(etherimide) membrane would be used to 
produce a hydrogen-enriched permeate. If the stream contains 
small quantities of carbon dioxide or hydrogen sulfide, the 
poly(ether-ester-amide) membrane would be used to produce a 
carbon dioxide/hydrogen sulfide-free, hydrogen-enriched residue 
stream. 6 fig., 4 tabs. 


28011 (DOE/MC/22130-T13) Low cost hydrogen/novel 
membrane technology for hydrogen separation from synthesis 
gas, Phase 1: Quarterly technical progress report for the pe- 
rlod ending September 30, 1986. Membrane Technology and 
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Research, Inc., Menlo Park, CA (United States). [1986]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-85MC22130. Order Number DE92017785. Source: OSTI; 
NTIS; GPO Dep. 

This report summarizes the development of polymer membranes 
useful in the separation of hydrogen from coal-derived synthesis 
gas during period 1 October 1985-30 September 1986. During the 
last year several high performance membranes were developed for 
the separation of hydrogen from nitrogen and carbon monoxide. 
The heat resistant resins poly(methyl pentene) (TPX), Mitsui Petro- 
chemical Industries, New York, NY and poly(etherimide) (ULTEM, 
General Electric, Pittsfield, MA) have been selected as polymers 
with outstanding properties for membrane preparation. The proper- 
ties of membranes prepared from these polymers are presented. 
TPX is an example of a moderately selective and highly permeable 
membrane; the poly(etherimide) membranes are more selective but 
have lower fluxes. These membranes will cover the range of prop- 
erties required in our hydrogen separation program and the bulk of 
our future work will be on these membranes. A few experiments 
with palladium/silver membranes are also planned, as described in 
the Test Plan. 


28012 (DOE/MC/22130-T14) Low cost hydrogen/novel 
membrane technology for hydrogen seperation from synthesis 
gas, Phase 1: Quarterly technical progress report for the pe- 
tlod ending March 31, 1986. Membrane Technology and 
Research, Inc., Menlo Park, CA (United States). [1986]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-85MC22130. Order Number DE92017786. Source: OSTI; 
NTIS; GPO Dep. 

The goal of this program is to develop polymer membranes use- 
ful in the preparation of hydrogen from coal-derived synthesis gas. 
During this quarter the first experiment were aimed at developing 
high performance composite membranes for the separation of hy- 
drogen from nitrogen and carbon monoxide. Three polymers have 
been selected as materials for these membranes: polyetherimide 
cellulose acetate and ethylcellulose. This quarter the investigators 
worked on polyetherimide and cellulose acetate membranes. The 
overall structure of these membranes is shown schematically in 
Figure 1. As shown, a microporous support membrane is first 
coated with a high flux intermediate layer then with an ultrathin 
permselective layer and finally, if necessary, a thin protective high 
flux layer. 1 fig., 4 tabs. 


28013 (DOE/MC/23120-T53) Gas seperation using lon ex- 
change membranes for producing hydrogen from synthesis 
gas: Quarterly 22 covering the period October 1, 1991- 
December 31, 1991. Pellegrino, J.J.; Giarratano, P.J. National Inst. 
of Standards and Technology, Boulder, CO (United States). Chemi- 
cal Sciences and Technology Lab. Jan 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al21- 
86MC23120. Order Number DE92017777. Source: OSTI; NTIS; 
GPO Dep. 

The main goal of this project is to demonstrate the use of facili- 
tated transport membranes to separate gases resulting from the 
formation of H2, specifically CO2 and H2S from CO and Hp. As part 
of this goal a field test is performed at a producing natural gas 
plant (Carter Creek Chevron Natural Gas Plant, Evanston, WY) to 
evaluate the performance and long term stability of candidate 
membranes. Laboratory work at the National Institute of Standard 
and Technology (NIST) leads and parallels the field tests. Through 
a series of tests in the WIST laboratory and at the Chevron/Carter 
Creek test rig, the investigators are establishing the apparent sepa- 
ration and productivity capabilities of polymer membranes imbibed 
with various solvents and chemical carriers. In some samples the 
membranes are also subjected to solvent-swelling heat treatment 
(gel-treatment). The polymer material is polyperfluorosufonic acid 
(PFSA-Nafion). The chemical carriers, e.g. methyldiethanolamine 
(EDA) and ethylenediamine (EDA) enhance the transport and se- 
lectivity of the membrane. They may be in solution with H20, 
glycerol, ethylene glycol, and n-methylpyrrolidone (NMP). Nafion 
117 (NE117) is a commercial film, 200 microns thick, which is 
available from DuPont Co. A developmental polymer film, Nafion 
111 (NE111) 30-40 microns thick was made available by the 
DuPont Co. 
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28014 (DOE/MC/26040-T9) Novel hydrogen separation de- 
vice development for coal gasification system applications: 
Task 1. Energy Research Corp., Danbury, CT (United States). Dec 
1991. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-89MC26040. Order Number 
DE92017666. Source: OSTI; NTIS; GPO Dep. 

This report summarizes all results obtained under Task 1, Opera- 
tion and Parameter Testing using Subscale Cells. Stable 
Electrochemical Hydrogen Separation Device (EHSD) operation 
was demonstrated with the 4,400 hour life test of an EHSD. It was 
found that No, CO. and CH, behave as equivalent inerts; EHSD 
performance is not affected by the balance of feed gas containing 
these components. High H2 purity, >99%, is one of the main fea- 
tures of the EHSD. This product purity level is not sacrificed by 
increased H2 recovery. Co, however, does adversely affect EHSD 
performance and therefore feed stream pretreatment is recom- 
mended. Concentrations up to 10 ppM H2S and NHs were added 
to the feed gas stream to determine their effect on EHSD perfor- 
mance. These impurities did not affect EHSD performance. 


28015 (DOE/MC/27225-T6) Biological conversion of syn- 
thesis gas: [Quarterly] technical report No. 2-1, September 5, 
1991—December 4, 1991. Arkansas Univ., Fayetteville, AR (United 
States). 6 Jan 1992. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG21-90MC27225. Order Number 
DE92017674. Source: OSTI; NTIS; GPO Dep. 

The anaerobic bacterium Rhodospirillum rubrum has been cho- 
sen for catalysis of the biological water gas shift reaction. Two 
bacteria, Chlorobium thiosulfatophilum and Chlorobium phaeobac- 
teroides, are being evaluated as candidates for H2S conversion to 
elemental sulfur. Since these latter two organisms both grow and 
convert H2S in batch culture using standard basal medium, the 
choice of a suitable bacterium must be made in consideration of 
specific growth and uptake rates. Produced elemental sulfur stabil- 
ity against further oxidation to sulfate, and minimal use of H2 as a 
producing agent must also be considered. The effects of tempera- 
ture on the performance of R. rubrum were evaluated. It was found 
that the cell concentration was highest at temperatures of 25 and 
30°C, and that the specific uptake rate was highest at tempera- 
tures of 30, 32 and 34°C. No growth was observed at 37°C. Also, 
temperature did not affect the yield of H2 from CO. Thus, R. 
rubrum may be used for biological rates gas shift at any tempera- 
ture between 30 and 34°C, although growth is maximized at lower 
temperatures. Preliminary studies with C. thiosulfatophilum showed 
rapid utilization of H2S from the gas and liquid phases with subse- 
quent production of elemental sulfur. Elemental sulfur production 
interfered with cell concentrations measurements, although a tech- 
nique has been developed to rectify this problem. 


28016 (ECN-C-—$2-038) Evaluation of CO./H. seperation 
techniques at H2-production from fossil fuels almed at CO-- 
free energy production. Ribberink, J.S.; Jansen, D. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Jun 
1992. 34p. (In Dutch). Project VROM 651.892.01;Project ECN 
2310/2322. Order Number DE92542183. Source: OSTI; NTIS (US 
Sales Only); Also available from the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

In this literature study the following H2 separation techniques, in 
which COz2 is produced as a by-product, are described: cryogenic 
H. separation, H2 separation using ceramic, polymer or dense 
membranes, Hz separation using molecular sieves, metal hydrides 
or Pressure Swing Adsorption (PSA). It is investigated whether 
these Hz separation techniques could be alternatives of methods 
for CO2 separation. The PSA and the cryogenic H2 separation are 
the only techniques available for present applications on an indus- 
trial scale. However, these two techniques are in fact CO2 
separation techniques. The other H2 separation techniques are still 
at the Research and Development stage. 5 figs., 6 tabs., 20 refs. 
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28017 (WSRC-MS-—92-038-Pt.1) X-ray diffractometry of 
lanthanum-nickel-aluminum alloys: Part 1. Mosiey, W.C. West- 
inghouse Savannah River Co., Aiken, SC (United States). 8 Aug 
1988. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-89SR18035. (CONF-920819-20-Pt.1: 
Annual meeting of the Electron Microscopy Society (EMS) of Amer- 
ica, Boston, MA (United States), 16-21 Aug 1992). Order Number 
DE92017918. Source: OSTI; NTIS; INIS; GPO Dep. 

X-ray diffractometry provides much useful information on LANA 
alloys that complements data obtained by SEM and Electron Micro- 
probe Analysis. Accurate measurements of the hexagonal lattice 
parameters of the primary LaNis_,Aly phase reveal the aluminum 
content (y) and allow the prediction of desorption pressures for the 
hydrogen isotopes. A study of the broadening of x-ray diffraction 
lines of the LaNis_,Aly primary phase caused by cyclic absorption 
and desorption of hydrogen suggests that substitution of aluminum 
for nickel stabilizes the primary phase with respect to formation of 
antistructure defects that could cause undesirable trapping of hy- 
drogen isotopes. Correlation of XRD with SEM and EMPA results 
has helped identify secondary phases, determine their abundances 
in volume percent, and reveal how they react with hydrogen and 
the atmosphere. Characterizations of LANA alloys used in process 
development has provided the bases for development of specifica- 
tions for alloys to be used in the Replacement Trittium Facility. 28 
refs., 4 tabs., 12 figs. 
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28018 (DOE/OR/21389-35) Northeast Regional Biomass 
Energy Program: Progress report, 9th , October- 
December 1991. O'Connell, R.A. CONEG Policy Research Center, 
Inc., Washington, DC (United States). Feb 1992. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
830R21389. Order Number DE92017396. Source: OSTI; NTIS; 
GPO Dep. 

The Northeast Regional Biomass Program (NRBP) is entering its 
ninth year of operation. The management and the objectives have 
virtually remained unchanged and are stated as follows. The pro- 
gram conducted by NRBP has three basic features: (1) a state 
grant component that provides funds (with a 50 percent matching 
requirement) to each of the states in the region to strengthen and 
integrate the work of state agencies involved in biomass energy; 
(2) a series of technical reports and studies in areas that have 
been identified as being of critical importance to the development 
of biomass energy in the region; and (3) a continuous long range 
planning component with heavy private sector involvement that 
helps to identify activities necessary to spur greater development 
and use of biomass energy in the Northeast. 


28019 (DOE/OR/21389-36) Northeast Regional Biomass 


Energy Program: Quarterly report, 9th year, January—March 
1992. O'Connell, R.A. CONEG Policy Research Center, Inc., Wash- 
ington, DC (United States). Apr 1992. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-830R21389. 
Order Number DE92017393. Source: OSTI; NTIS; GPO Dep. 

The Northeast Regional Biomass Program (NRBP) is entering its 
ninth year of operation. The management and the objectives have 
virtually remained unchanged and are stated as follows. The pro- 
gram conducted by NRBP has three basic features: (1) a state 
grant component that provides funds (with a 50 percent matching 
requirement) to each of the states in the region to strengthen and 
integrate the work of state agencies involved in biomass energy; 
(2) a series of technical reports and studies in areas that have 
been identified as being of critical importance to the development 
of biomass energy in the region; and (3) a continuous long range 
planning component with heavy private sector involvement that 
helps to identify activities necessary to spur greater development 
and use of biomass energy in the Northeast. 


28020 (NIBR-R-1991:18) Norwegian bloenergy research: 
Evaluation and fundamental future challenges. Onsager, K.; 
Halvorsen, K.; Aasen, B. Norsk Inst. for By- og Regionsforskning, 
Oslo (Norway). Aug 1991. 212p. (In Norwegian). Order Number 
DE92540970. Source: OSTI; NTIS. 

The report concerns an evaluation of the Norwegian bioenergy 
research program including the agriculture-related energy conser- 
vation program from 1980 to 1991. The programs are evaluated in 
respect of the obtained results, implementation, and relevance. 
The report analyses the present and future framework conditions of 
the bioenergy sector in Norway. On the basis of the evaluation and 
the perspectivity analysis, the created types of challenges concern- 
ing the bioenergy research and organization in the 1990s in 
Norway are discussed. 59 refs., 17 figs., 2 tabs. 
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28021 (BNL-47574) Resource capture by single leaves. 
Long, S.P. Brookhaven National Lab., Upton, NY (United States). 
May 1992. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9203160-1: 52. 
international Easter School, resource capture by crops, Nottingham 
(United Kingdom), 30 Mar - 2 apr 1992). Order Number 
DE92015847. Source: OSTI; NTIS; GPO Dep. 

Leaves show a variety of strategies for maximizing CO> and light 
capture. These are more meaningfully explained if they are consid- 
ered in the context of maximizing capture relative to the utilization 
of water, nutrients and carbohydrates reserves. There is consider- 
able variation between crops in their efficiency of CO. and light 
capture at the leaf I. Understanding of these mechanisms indi- 
cate some ways in which efficiency of resource capture could be 
level cannot be meaningfully considered without simultaneous un- 
derstanding of implications at the canopy level. 36 refs., 5 figs., 1 
tab. 


28022 (DOE/ER/13621—4) Molecular characterization of a 
maize regulatory gene: Annual progress report, March 1990- 
November 1991. Wessler, S.R. Georgia Univ., Athens, GA (United 
States). Research Foundation. Dec 1991. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG09- 
86ER13621. Order Number DE92018763. Source: OSTI; NTIS; 
GPO Dep. 

Based on initial bombardment studies we have previously con- 
cluded that promoter diversity was responsible for the diversity of 
naturally occurring R alleles. During this period we have found that 
R is controlled at the level of translation initiation and intron 1 is al 
ternatively spliced. The experiments described in Sections 1 and 2 
sought to quantify these effects and to determine whether they 
contribute to the tissue specific expression of select R alleles. This 
study was done because very little is understood about the post- 
transcriptional regulation of plant genes. Section 3 and 4 describe 
experiments designed to identify important structural components 
of the R protein. 
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28023 (DOE/ER/13546—4) [Organization and regulation of 
the genes for nitrogen fixation in Rhod jomonas capsu- 
lata]: Progress report, [June 5, 1989-—June 4, 1991]. Chicago 
Univ., IL (United States). [1991]. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER13546. 
Order Number DE92018530. Source: OSTI; NTIS; GPO Dep. 

In prior support periods we identified, cloned and sequenced 
three genes involved in the regulation of nif gene expression in 
Rhodobacter capsulatus. These were called nifRi, nifR2 and nifR4; 
they turn out to be homologue of the ntrC, ntrB and ntrA genes of 
enterobacteria. We subsequently found that mutations in an addi- 
tional gene, nifR5. render R. capsulatus nif genes constitutive with 
respect to ammonia. The nifR5 gene was shown to be similar to 
ginB of enteric bacteria, encoding the regulatory protein Pll, and 
furthering the intersection of the glutamine synthetase adenylylation 
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cascade with the control of nif gene transcription. In pursuit of the 
mechanism of 02 control of nif gene expression, we constructed 
and analyzed the topology of a small plasmid in R. capsulatus as a 
function of 02 concentration. We also cloned and obtained partial 
sequence data for two genes encoding the B subunit of DNA gy- 
rase. The nucleotide sequence of the moB gene encoding RNA 
polymerase was nearly completed. A method for isolation of genes 
expressed differentially, developed for cyanobacteria, was applied 
successfully to R. capsulatus. Several genes that depend on nifR4 
for their transcription were isolated. A transcription start site for a 
nifA gene was identified and the promoter sequence was analyzed. 
A physical map of the R calsulatus SB1003 chromosome was pre- 
pared, based on pulsed-field electrophoresis of Xbal and Asel 
fragments and hybridization with a gridded cosmid library, using a 
device that permits 864 cosmids to be hybridized at one time with 
a labeled chromosomal fragment. 


28024 (DOE/ER/14068-3) Molecular organization in the ne- 
tive state of woody tissue: Studies of tertiary structure using 
the Raman microprobe solid state "*C NMR and biomimetic 
tertiary aggregates: Progress report, July 1, 1989-December 
31, 1991. Atalla, R.H. Forest Service, Madison, WI (United States). 
Forest Products Lab. [1991]. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract Al02-89ER14068. Order 
Number DE92017867. Source: OSTI; NTIS; GPO Dep. 

This study applies solid state ‘°C NMR and X-ray diffractometric 
studies to a wide variety of native cellulosic tissues and tertiary ag- 
gregates which simulate states of aggregation characteristic of cell 
walls. During this project period we have continued our effort to 
clarify the distinctions between primary secondary and tertiary 
structures, and note that, except when dealing with issues involving 
chemical transformations, we are focusing on the interplay between 
secondary and tertiary structures. The tertiary structures represent 
the first level of intermolecular aggregation of the constituents of 
biological tissue. In biological systems this level of aggregation 
structures are unlikely to be adequately described in terms applica- 
ble to mixtures of constituents whose conceptual framework usually 
relies on assumptions of randomness and homogeneity which are 
not applicable to biological systems. We are actively exploring the 
categories applicable to hierarchic organization in biological sys- 
tems to establish whether they can provide us with a useful 
framework. Our Raman spectroscopic studies have led to interpre- 
tation of the spectral features, and confirmation of the variability of 
the patterns of orientation of lignin. Much of this effort is dedicated 
to assessing the contributions of conjugation and resonance Raman 
enhancement of the spectral features associated with lignin. Our 
studies of celluloses, which combine Raman spectroscopy and 'SC 
NMR have shown that all native celluloses are composites of two 
forms having the same secondary but different tertiary structures. 
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28025 (CONF-920508-3) Development of a novel sensor 
for bioreactor operation. Huang, B. (Tennessee Univ., Knoxville, 
TN (United States)); Wang, T.W.; Saylor, G.; Burlage, R. Oak 
Ridge National Lab., TN (United States). [1992]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 14. symposium on biotechnology for fuels and 
chemicals; Gatlinburg, TN (United States); 11-15 May 1992. Order 
Number DE92016521. Source: OSTI; NTIS; GPO Dep. 

For a batch bioreactor operation, the bioluminescence emission 
profile can be used as an indication for the metabolic state of the 
cells, because of its high sensitivity to environmental perturbations, 
such as a change in temperature, pH, the dissolved oxygen level, 
and inhibitory factors. Among the twelve experiments several quali- 
tative correlation features between the light emission and the 
biomass growth profiles were observed. However, a consistent 
quantitative correlation cannot be obtained, mainly because of the 
inconsistency of the level of emitted light from batch to batch. We 
are currently trying to control the operation more tightly to see if 
we,can obtain a more consistent output. However, we plan to 
switch to the continuous mode of operation, thus controlling the 
growth to be exponential. 
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28026 (DOE/ER/13233-T2) [Studies of the genetic regula- 
tion of the Thermomonospora cellulase complex]: Progress 
report, June 1, 1990—January 10, 1992. Wilson, D.B. Cornell 
Univ., Ithaca, NY (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
84ER13233. Order Number DE92017533. Source: OSTI; NTIS; 
GPO Dep. 

The goals of this project are to determine the molecular mecha- 
nisms regulating cellulose synthesis in the soil bacterium 
Thermomonosporafusca and to determine the molecular mecha- 
nism by which T.fusca cellulases degrade crystalline cellulose. We 
have determined a structure for the T.fusca E, catalytic subunit 
(E2-30) by x-ray crystallography. This structure is quite similar to 
that of T.reesei CBHU but there are a number of differences. One 
is that the E> active site is in a cleft while that of CBHIl is in a tun- 
nel. This is an expected result since E> is an endocellulase. Large 
amounts of homogenous Es catalytic subunit have been prepared 
and attempts to crystallize it are underway. Crystals of E2-30 were 
soaked in cellobiose and modified crystals detracted well, however 
difference Fourier analysis showed many changes, so that we 
could not localize cellobiose in the 3-D structure of E2-30. This im- 
plies that binding of cellobiose causes a significant change in the 
structure of E,-30. The stereochemistry of the cleavage catalyzed 
by E,, E2 and Es was determined in collaboration with Dr. Stephen 
Withers and E, and 2 inverted the glycoside linkage while Es; does 
not. The entire E, and E, genes have been induced into Strepto- 
myces lividans where they are expressed at a high level and the E, 
and E, are completely secreted into the medium. Studies on the 
synergism between the exocellulase E, and the endocellulases E2 
or Es show that both exo and endocellulase activities are stimu- 
lated when they are assayed together. 


28027 (ETDE-mf-92557851) Investigation into the depen- 
dence of the efficiency of sludge digestion on mixing in the 
digester. Final report. Teichmann, H. Universitaet der Bundeswehr 
Muenchen, Neubiberg (Germany). Inst. fuer Wasserwesen; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Aug 1991 220p. (in German). Contract BMFT 02WS8822. Order 
Number DE92557851. Source: OSTI; NTIS (US Sales Only). 

The research project had two main points of emphasis tracer re- 
sponse experiments, and further digester experiments. The aim of 
the project was to again knowlegde on the mixing behaviour of di- 
gesters and to establish the influence of the mixing intensity on the 
degree of stabilization of sledge. The results of the tracer response 
experiments carried through in the first project phase make clean 
the following. While differences do exist between different digesters 
both as to mixing efficiency ummediately on addition of the tracer 
and long-term mixing behaviours, no generalizable correlations to 
the size of the reactor, the installed circulating system, and energy 
demand for circulation were observerved. (orig.). 


28028 (NEI-DK-884) Control and regulation of biogas 
plants: Partial-project. Characterization of microbial condi- 
tions during biomass conversion by determination of the 
number, type and activity of bacteria which produce methane 
and break down fatty acids. Ahring, B.K. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Inst. for Bioteknologi. May 1992 
34p. (in Danish). Contract ENS-1383/90-0001. Order Number 
DE92540865. Source: OSTI; NTIS. 

EFP-90. 

The number and activity of bacteria which produce methane and 
break down fatty acids were investigated in stable and unstable 
biogas reactors. It was concluded that the number of bacteria is 
generally lower in the case of unstable reactors, especially with re- 
gard to those which break down fatty acids and those which use 
hydrogen when producing methane. In unstable reactors the meth- 
anogenic activity was far less, especially where the substrate was 
acetate. In unstable reactors, because of high concentrations of 
volatile fatty acids, conditions for the bacteria that use acetate and 
propionate are substantial. No increase is seen in the _ initial 
methane production rate when extra substrates are added. Metha- 
nogenic activity, especially where hydrogen is used as the 
substrate, was shown to be much higher in a stable reactor where 
industrial wastes were added to cow manures giving a higher input 
of volatile acids. Digested manures had an optimal methanogenic 





activity at 60 degrees centigrade. Bacteria which used acetate and 
butyrate in the fermented material were most active at 60 degrees, 
and the propionate using ones were most active at 55 degrees. 
Only where butyrate was the substrate was there spontaneous ac- 
tivity at 65 degrees, which was the optimal temperature in the 
cases of hydrogen and formates. Where acetates were substrates, 
activity was found at temperatures of 70 degrees. Methanobac- 
terium were found in large numbers. Methanosarcina were the only 
ones which used acetate. Antiserum against 11 types of methane 
bacteria were produced. (AB). 


28029 (NEI-DK-894) Control and regulation of biogas sys- 
tems: Partial project 1: Laboratory determination of 
methanogenetic activity using 


transportable equipment. 
Krueger-Bigadan A/S, Soeborg (Denmark). Apr 1992 29p. (in Dan- 
ish). Contract ENS-1383/90-0001. Order Number DE92540846. 
Source: OSTI; NTIS. 

EFP-90. 

Possibilities for the control and regulation of biogas systems with 
the help of transportable equipment for the determination of 
methanogenetic activity were investigated. It was discovered that 
volatile fatty acids and gas production by incubations with acetate 
can be used as indicators for instability. It was found that gas pro- 
duction with the latter method would amount to less that 0.4 U/L/ 
per day and that volatile fatty acids will be larger that 40 mM under 
unstable conditions. Under stable operation the production of gas 
would be larger than 0.4 L/L/per day and volatile fatty acids would 
be less than 50mM. Incubation with acetates can also be used, 
without knowledge of the volatile fatty acid niveau and an indica- 
tion of istability. Gas production would be less than 0.4 L/L/per day 
when conditions were unstable and larger than 0.4 L/L/per day un- 
der stable operation. (AB). 
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28030 (CONF-9108209-Absts.) Tenth international s 

sium on environmental biogeochemistry: Final technical 
report, December 15, 1990-December 14, 1991. Ehriich, H.L. 
Symposia on Environmental Biogeochemistry, Inc. (United States). 
Jan 1992. 92p. Sponsored by USDOE, Washington, DC (United 
States); Environmental Protection Agency, Washington, DC (United 
States); National Aeronautics and Space Administration, Washing- 
ton, DC (United States); National Science Foundation, Washington, 
DC (United States) DOE Contract FG05-91ER61105. From 10. in- 
ternational symposium on environmental bi istry; San 
Francisco, CA (United States); 19-23 Aug 1991. Order Number 
DE92016200. Source: OSTI; NTIS; GPO Dep. 

The primary task of this Symposium on Environmental Biogeo- 
chemistry was to examine our current understanding of GLOBAL 
CHANGE AND THE BIOGEOCHEMISTRY OF RADIATIVE TRACE 
GASES. The symposium was divided into 12 non-overlapping ses- 
sions: Paleoatmospheres and paleoclimates; Global distributions 
and atmospheric reactions; Poster presentations on the topics of 
sessions 1, 2, 4, 5, and 7; Terrestrial systems and land use 
change - 1; Terrestrial and land use change - 11; Fluxes and 
cycling in aquatic systems; Metals, organics, and depositional envi- 
ronments; Poster presentations on the topics of sessions 6, 9, 10 
and 12; Biological Mechanisms of formation and destruction - 1; 
Biological mechanisms of formation and destruction - 11; High lati- 
tude systems; and Global sources, sinks, and feedbacks. 


28031 (DOE/ER/13189-5) Raman microprobe investigation 
of molecular structure and organization in the native state of 
woody tissue: Progress report, April 1, 1987—July 31, 1989. 
Atalla, R.H. Institute of Paper Science and Technology, Atlanta, GA 
(United States). Aug 1989. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-84ER13189. Order 
Number DE92015288. Source: OSTI; NTIS; GPO Dep. 

Although the primary emphasis of our program has remained 
with the application of Raman spectroscopy to the study of native 
tissue, the scope of the work has been expanded to include a 
number of complementary approaches. These have included Solid 
State 13C NMR, autoradiography of radiolabeled woody tissue sec- 
tions, and the generation of biomimetic tertiary aggregates which 
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simulate states of aggregation characteristic of cell walls. Our Ra- 
man spectroscopic studies have resulted in progress in the areas 
of interpretation of the spectral features, and confirmation of the 
variability of the patterns of orientation of lignin reported earlier. We 
have assembled and made operational our new microprobe and 
spectrometer systems acquired under the DOE-URIP program. We 
have also demonstrated that, operating with gated detection and 
pulsed laser excitation, we can discriminate against the laser- 
excited fluorescence characteristic of most woody tissue. Our 
studies of celluloses, which combine P.aman spectroscopy and 13C 
NMR have shown that all native celluloses are ites of two 
forms which have the same secondary structure but different ter- 
tiary structures. 


0920 Combustion 


28032 (NEI-DK-888) Catalytic combustion in straw-fired 
district heating plants. Energiministeriets | Energiforskningspro- 
gram. Braendsier og forbraendingsteknik. Falster, H.; Sheth, P.A. 
Dk-TEKNIK, Aalborg (Denmark). Energi og Niljoe. Feb 1992 56p. 
(In Danish). Contract EM-1323/88-24. Salar — DE92540862. 
Source: OSTI; NTIS. 

EFP-88. 


The aim was to test the suitability of catalysts for ensuring a sat- 
isfactory secondary combustion of combustion products from larger 
biomass-fired plants which occasionally use fuels which give pollu- 
tion problems. In the case of operation over a longer time-period, 
the catalyst’s influence on combustion quality, its efficiency and 
durability, in addition to fouling, the need for cleaning and toxicity 
problems, were evaluated. The optimal temperature for this cat- 
alytic activity is 280-600 degrees centigrade, which can necessitate 
the heating-up of the flue gas, often by 200-400 degrees centi- 
grade. This in its turn can necessitate an extra heating resource 
and following heat recovery. Utilization of a metal oxide catalyst of- 
ten results in its being fouled by pollutive dust from the flue gas. It 
was found that, typically, the catalyst had a service-life of si 
months. Use of a higer reactor temperature increases costs. It is 
necessary to constantly clean the catalyst. It is recommended that 
a high-dust catalyst demanding lower operation temperatures and 
less sensitive to sulphur and chlorine compounds would be more 
satisfactory for use in the described heating plant. (AB). 
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28033 (ECN-C—92-021) Woodstoves in the Netherlands: 
Contribution to the energy supply and the of the 
environment. Okken, P.A.; Van den Akker, H.J.A.; Bais, J.M.; Van 
Doorn, J.; Kant, A.D. Netherlands Energy Research Foundation 
(ECN), Petien (Netherlands). May 1992. 84p. (in Dutch). Contract 
355130/0210. Order Number DE92534655. Source: OSTI; NTIS 
(US Sales Only); Also available from the Netherlands Energy 
Research Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands). 

An overview of the domestic use of firewood in the Netherlands 
in mid-1990 is presented, as well as the contribution of that use to 
the energy economy, the wood balance and the environmental ef- 
fects. The overview of the use of firewood for space heating in 
chapter two concerns Western Europe and North America, and is 
based on a literature survey. In chapter three the present market 
for apart woodstoves, closed woodstoves and open fireplaces in 
the Netherlands is described on the basis of information from man- 
ufacturers and importers of woodstoves. In chapter four the results 
of an extended postal survey, executed in 1991 amongst 500 
woodstove users in the Netherlands, are discussed. Data from the 
previous chapters are used in combination with a calculation of the 
contribution of woodstoves to the Dutch national energy supply, the 
wood balance, and the environmental burden, in particular the 
emissions of air pollutants. A total of 915,000 fireplaces and 
woodstoves is in use in the Netherlands, mainly for the homey at- 
mosphere. The contribution of domestic use of firewood to the 
Dutch primary energy balance is 0,6%, the contribution to space 
heating is 3%. More than 75% of the potential firewood in the 
Netherlands is used by households. The domestic use of firewood 
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is an important source of air pollution: particulates, polycyclic aro- 
matic hydrocarbons, and carbon monoxide. 6 figs., 26 tabs., 4 
apps., 52 refs. 
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28034 Fischer-Tropsch synthesis process employing 
moderated ruthenium catalyst. Abrevaya, H. To UOP (USA). 18 
Jan 1992. Filed date 17 Jul 1990. Canada Patent patent applica- 
tion 2021320. 24p. Source: Micromedia Ltd., Technical information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A novel catalyst is disclosed for use in the Fischer-Tropsch hy- 
drocarbon synthesis reaction, as well as a process employing the 
novel catalyst. The novel catalyst comprises an inorganic oxide 
support, preferably alumina, having dispersed thereon particles of 
ruthenium which are mainly of 40-60 angstroms particle size plus a 
modifier component in effective relationship with the ruthenium par- 
ticles to cause an electronic modification of the ruthenium atoms’ 
outer electrons. Preferably, the modifier component is silicon. The 
modifier component is effectively positioned in relationship to the 
ruthenium particles through simultaneous placement on the support 
using reverse micelle impregnation. It has been determined that 
the catalyst composition of the invention provides a somewhat 
moderated initial Fischer-Tropsch synthesis conversion activity but 
that the catalyst has exceedingly high stability and good selectivity. 
The process of the invention comprises contacting a feed stream 
of CO and hydrogen with a solid catalyst of the above type in a 
reaction zone maintained at conversion promoting conditions effec- 
tive to produce an effluent stream comprising C3, hydrocarbons. 
Experiments are described to illustrate the invention. 1 fig. 
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28035 (DOE/BP/01466—1) Salmon supplementation studies 
in Idaho Rivers (idaho supplementation studies): Experimental 
design. Bowles, E.; Leitzinger, E. idaho Dept. of Fish and Game, 
Boise, ID (United States). Dec 1991. 197p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract BI79-89BP01466. 
Order Number DE92017955. Source: OSTI; NTIS; GPO Dep. 

The role of supplementation in helping recover declining anadro- 
mous stocks in the Columbia Basin is the subject of much debate. 
For upriver stocks of chinook salmon (Oncorhynchus tshawytscha), 
we believe supplementation should never be considered an alter- 
native to reducing mortalities associated with the lower Snake 
River and Columbia River dams and reservoirs. As an interim re- 
covery effort, concurrent with improvements in the overriding 
mainstem factors, we believe supplementation can potentially play 
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an important role in the recovery process. Past failures and consid- 
erable risks associated with supplementation require careful 
development and evaluation of test supplementation programs prior 
to Basin-wide implementation. The purpose of this study is to help 
determine the utility of ee as a potential recovery tool 
for decimated stocks of spring and summer chinook salmon in 
idaho. Our goals are to assess the use of hatchery chinook to re- 
store or augment natural populations, and to evaluate the effects of 
supplementation on the survival and fitness of existing natural pop- 
ulations. 


28036 (DOE/BP-1827) Squawfish Management Program: 
Final environmental assessment. USDOE Bonneville Power Ad- 
ministration, Portland, OR (United States). May 1992. 43p. 
Sponsored by USDOE, Washington, DC (United States). 
(DOE/EA-0512). Order Number DE92017861. Source: OSTI; 
NTIS; GPO Dep. 

Bonneville Power Administration (BPA) proposes to decrease the 
number of northern squawfish (Ptychocheilus oregonensis) in 
reservoirs in the Columbia River system. The goal of the Squaw- 
fish Management Program is to reduce losses of outmigrating 
juvenile salmon and steelhead (salmonids) to northern squawfish 
predation. The objective is to reduce the number of northern 
squawfish that feed on juvenile salmonids (smolts) by 10 to 20 per- 
cent to alter the age and size structure of the northern squawfish 
population. The hypothesis, based on computer modeling, indicates 
that sustained northern squawfish harvest (5 to 10 years) and the 
resultant population restructuring may reduce losses of juvenile 
salmonids to predation by up to 50 percent or more within 10 
years. The proposed action would target northern squawfish 11 
inches and longer, the size in which northern squawfish being 
preying significantly on juvenile salmonids. BPA proposes to fund 
three types of fisheries to harvest northern squawfish. BPA also 
proposes to fund monitoring activities of these fisheries to deter- 
mine whether desired or other results occur. The three fisheries 
methods proposed are: (1) commercial Tribal fishing; (2) sport re- 
ward fishing; and (3) fishing from restricted areas of each dam 
(“dam angling”). These fisheries were tested in 1990 and 1991. 


28037 (DOE/BP/12031-2) Umatilla Satellite and Release 
Sites Project: Final conceptual design report. Montgomery 
(James M.), Inc., Bellevue, WA (United States). Mar 1992. 150p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC79-91BP12031. Order Number DE92017956. Source: 
OSTI; NTIS; GPO Dep. 

This report presents the results of site analysis for the Umatilla 
Satellite and Release Sites Project. The purpose of this project is 
to provide engineering services for the siting and conceptual design 
of satellite and release facilities for the Umatilla Basin hatchery 
program. The Umatilla Basin hatchery program consists of artificial 
production facilities for salmon and steelhead to enhance produc- 
tion in the Umatilla River as defined in the Umatilla master plan 
approved in 1989 by the Northwest Power Planning Council. Facili- 
ties identified in the master plan include adult salmon broodstock 
holding and spawning facilities, facilities for recovery, acclimation, 
and/or extended rearing of salmon juveniles, and development of 
river sites for release of hatchery salmon and steelhead. The his- 
toric and current distribution of fall chinook, summer chinook, and 
coho salmon and steelhead trout was summarized for the Umatilla 
River basin. Current and future production and release objectives 
were reviewed. Twenty seven sites were evaluated for the potential 
development of facilities. Engineering and environmental attributes 
of the sites were evaluated and compared to facility requirements 
for water and space. Site screening was conducted to identify the 
sites with the most potential for facility development. Alternative 
sites were selected for conceptual design of each facility type. A 
proposed program for adult holding facilities, final rearing/ 
acclimation, and direct release facilities was developed. 


28038 (DOE/BP/35769-3) Umatilla River Subbasin Fish 
Habitat improvement Project: Annual , 1991. Bailey, T.D.; 
Rimbach, G.P. Oregon Dept. of Fish and Wildlife, Salem, OR 
(United States). Jan 1992. 47p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract BI79-87BP35769. Order 
Number DE92017838. Source: OSTI; NTIS; GPO Dep. 





This annual report is in fulfillment of contract obligations with 
Bonneville Power Administration which is the funding source for the 
Oregon Department of Fish and Wildlife’s Umatilla Basin Habitat 
Improvement Project. In May of this year a thirty year flood event 
occurred in the Umatilla Basin that resulted in major changes to 
the year's statement of work and to the future direction of the pro- 
gram. All projects in the Birch Creek drainage sustained damage to 
either fencing or instream work, with severe damages on about 1/3 
of the project areas. As a result of flooding, po gy role 
tenance demands, all new project implementation in the Birch 
Creek drainage was cancelled; the entire implementation season 
was spent repairing flood damages in the Birch Creek drainage. 
The major activities undertaken during this report period were: (a) 
construction of O.5 miles of riparian corridor fence on Meacham 
Creek, (b) performing intensive instream maintenance on 7.25 
miles of Mainstem Birch and East Birch creeks, (c) performing ma- 
jor fence maintenance on 1.8 miles of flood damaged riparian 
corridor fence, (d) rebuilding of 0.5 miles of flood destroyed fence, 
and 54 stream crossing fences, (e) retrofitting of three miles of 
high tensile fence with an extended electric wire, and (f) spending 
considerable time working with landowners to resolve flood related 
problems and come to agreement on project maintenance activi- 
ties. Other activities undertaken during this report period were: 
weekly inspection and maintenance of fencing projects, collection 
and summarization of temperature data, photopoint picture taking, 
procurement of instream work permits, and coordination with nu- 
merous agencies and tribes. 
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28039 §§(ETDE-mf-92539321) A radiation budget index at the 
top of the atmosphere derived from METEOSAT climate data 
set. Berichte aus dem Institut fuer Meereskunde an der Christian- 
Albrechts-Universitaet Kiel. Liu Quanhua. Institut fuer Meereskunde 
an der Univ. Kiel (Germany); Kiel Univ. (Germany). Mathematisch- 
Naturwissenschaftliche Fakultaet. 1991 115p. Order Number 
DE92539321. Source: OSTI; NTIS (US Sales Only). 

A method is developed to calculate the two components of the 
radiation budget at the top of the atmosphere: outgoing longwave 
radiation (OLR) and planetary albedo (a). The basic data to which 
the method is applied, is the METEOSAT Climate Data Set (CDS). 
Since OLR and a are planned to be part of the CDS, a fast and 
simple operational method had to be developed. For the OLR a re- 
gression equation is derived with the radiances measured in the IR 
and WV channels as independent variables. A somewhat different 
procedure was carried out to derive the shortwave part. Look-up 
tables were calculated for the broadband radiances and a from 
standard situations for cloud types which are given by the CDS. 
For the final estimation of a only the deviations of the actual obser- 
vations from these mean values are used in approximated 
equations. The regression equation and its corresponding coeffi- 
cients were derived by an analysis of the results of “exact” 
radiative transfer models: Two-Stream-Approximation for the long- 
wave part withou: scattering, and a Matrix-Operator-Method for the 
shortwave part and for the longwave scattering. (RW). 
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28040 (ANL/CP-—75590) Ultrafast photoinduced electron 
transfer reactions in supramolecular arrays: From charge sep- 
aration and st to molecular switches. Wasiclewski, M.R. 
Argonne National Lab., IL (United States). [1992]. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9207104—1: 14. IUPAC symposium on 
photochemistry, Leuven (Belgium), 19-25 Jul 1992). Order Number 
DE92016186. Source: OSTI; NTIS; GPO Dep. 

Photoinduced charge separation reactions form the basis for en- 
ergy storage processes in both natural and artificial photosynthesis. 
Moreover, rapid reversible photoinduced electron transfer reactions 
are a class of photophysical phenomena that can be exploited to 


develop schemes for optical switching. Examples from each of 
these fields are discussed. 


28041 


eed Nitrogen contro! of chloroplast 
ditferentiat 


lon: Annual progress report. 
Schmidt, G.W. eu Univ., Athens, GA (United States). Re- 
search Foundation. Dec 1991. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG09-84ER13188. 
Order Number DE92017392. Source: OSTI; NTIS; GPO Dep. 

The growth and development of plants and photosynthetic mi- 
croorganisms is commonly limited by the availability of nitrogen. 
Our work concerns understanding the mechanisms by which plants 
and algae that are subjected to nitrogen deprivation alter the com- 
position of photosynthetic membranes and enzymes involved in 
photosynthetic carbon metabolism. Toward these ends, we study 
biosynthetic and gene expression processes in the unicellular 
green alga Chlamydomonas reinhardtii which is grown in an 
ammonium-limited continuous culture system. We have found that 
the expression of nuclear genes, including those encoding for light- 
harvesting proteins, are severely repressed in nitrogen-limited cells 
whereas, in general, chloroplast protein synthesis is attenuated 
primarily at the level of mRNA translation. Conversely, nitrogen de- 
privation appears to lead to enhanced synthesis of enzymes that 
are involved in starch and st lipid deposition. In addition, as a 
possible means by which photosynthetic electron transport activi- 
ties and ATP synthesis is sustained during chronic periods of 
nitrogen deprivation, thylakoid membranes become enriched with 
components for chlororespiration. Characterization of the chlorores- 
piratory electron transport constituents, including cytochrome 
complexes and NAD(P)H dehydrogenase is a major current effort. 
Also, we are striving to isolate the genes encoding chlororespira- 
tion proteins toward determining how they and others that are 
strongly responsive to nutrient availability are regulated. 


(DOE/ER/20009-3) Post transcriptional regulation of 


M.R. Lehigh Univ., Bethlehem, PA (United States). [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER20009. Order Number DE92017703. Source: 
OSTI; NTIS; GPO Dep. 

Many individual chloroplast genes require the products of a col- 
lection of nuclear genes for their successful expression. These 
nuclear gene products apparently work with great specificity, each 
committed to the expression of a single chloroplast gene. We have 
chosen as a model nuclear mutants of Chlamydomonas affected in 
different stages in the expression of the chloroplast encoded 
Photosystem Il polypeptide, D2. We have made the progress in un- 
derstanding how nuclear gene products affect the translation of the 
D2 encoding MRNA. Two nuclear genes are required for this pro- 
cess which have been mapped genetically. In contrast to other 
examples of nuclear control of translation in the chloroplast, these 
nuclear gene products appear to be required either for specific 
stages in translation elongation or for the post-transiational stabi- 
lization of the nascent D2 protein. Pseudoreversion analysis has led 
us to a locus which may be directly involved in D2 expression. We 
have made considerable progress in pursuing the molecular basis 
of psbd MRNA stabilization. psbD 5’ UTR specific transcripts have 
been synthesized in vitro and used in gel mobility shift assays. UV- 
crosslinking studies are underway to identify the transacting factors 
which bind to these sequences. The continued examination of 
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these mutants will help us to understand how nuclear gene prod- 
ucts work in this specific case of chloroplast gene expression, and 
will elucidate how two distinct genomes can interact generally. 


28043 (NREL/TP-413-4996) Development of large-area 
monolithically integrated silicon-film photovoltaic modules: 
Annual subcontract report, 1 May 1991-15 November 1991. 
Rand, J.A. (AstroPower, Inc., Newark, DE (United States)); Bacon, 
C.; Cotter, J.E.; Lampros, T.H.; Ingram, A.E.; Ruffins, T.R.; Hall, 
R.B.; Barnett, A.M. National Renewable Energy Lab., Golden, CO 
(United States); AstroPower, Inc., Newark, DE (United States). Jul 
1992. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE92010600. Source: OSTI; NTIS; GPO Dep. 

This report describes work to develop Silicon-Film Product Ill into 
a low-cost, stable device for large-scale terrestrial power applica- 
tions. The Product Ili structure is a thin (< 100 um) polycrystalline 
silicon layer on a non-conductive supporting ceramic substrate. 
The presence of the substrate allows cells to be isolated and in in- 
terconnected monolithically in various series/parallel configurations. 
The long-term goal for the product is efficiencies over 18% on ar- 
eas greater than 1200 cm*. The high efficiency is made possible 
through the benefits of using polycrystalline thin silicon incorpo- 
rated into a light-trapping structure with a passivated back surface. 
Short-term goals focused on the development of large-area ceram- 
ics, a monolithic interconnection process, and 100 cm? solar cells. 
Critical elements of the monolithically integrated device were devel- 
oped, and an insulating ceramic substrate was developed and 
tested. A monolithic interconnection process was developed that 
will isolate and interconnect individual cells on the ceramic surface. 
Production-based, low-cost process steps were used, and the pro- 
cess was verified using free-standing silicon wafers to achieve an 
open-circuit voltage (Voc) of 8.25 V over a 17-element string. The 
overall efficiency of the silicon-film materials was limited to 6% by 
impurities. Improved processing and feedstock materials are under 
investigation. 


28044 (SAND-92-1454) 1992 DOE/Sandia crystalline photo- 


voltaic technology project review meeting. Maish, A. (ed.). 
Sandia National Labs., Albuquerque, NM (United States). Jul 1992. 
177p. Sponsored by USDOE, Washi 


ington, DC (United States). 
DOE Contract AC04-76DP00789. (CONF-9207110-: 1992 
DOE/Sandia crystalline photovoltaic technology project review 
meeting, Albuquerque, NM (United States), 14-15 Jul 1992). Order 
Number DE92018544. Source: OSTI; NTIS; GPO Dep. 

This document serves as the proceedings for the annual project 
review meeting held by Sandia National Laboratories’ Photovoltaic 
Technology and Photovoltaic Evaluation Departments. It contains 
information supplied by organizations making presentations at the 
meeting, which was held July 14-15, 1992 at the Sheraton Old 
Town Hotel in Albuquerque, New Mexico. Overview sessions cov- 
ered the Department of Energy (DOE) program, including those at 
Sandia and the National Renewable Energy Laboratory (NREL), 
and non-DOE programs, including the EPRI concentrator collector 
program, The Japanese crystalline silicon program, and some con- 
centrating photovoltaic activities in Europe. Additional sessions 
included papers on Sandia's Photovoltaic Device Fabrication Labo- 
ratory’s collaborative research, cell processing research, the 
activities of the participants in the Concentrator Initiative Program, 
and photovoltaic technology evaluation at Sandia and NREL. 


28045 (SAND-92-7006) Development of contractor cells: 
Technical status report, Phase 1 report. Sandia National Labs., 
Albuquerque, NM (United States); Applied Solar Energy Corp., City 
of Industry, CA (United States). Jun 1992. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE92017343. Source: OSTI; NTIS; 
GPO Dep. 

The microgrooved passivated emitter solar cell approach com- 
bines a thin diffused top junction layer of approximately 0.2um 
depth and 120-1800/square sheet resistance with a tin (100— 
200A) silicon dioxide surface passivation layer. The front gridlines 
sit on top of a heavily diffused N++ region to reduce contact resis- 
tance between front gridlines and the N surface. High-quality float 
zone silicon with nominal resistivity of 0.20Q-cm or 0.15 Q-cm is 
used for this work. To achieve the highest possible concentration 
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performance and lower system cost, the cell area was educed to 1 
square centimeter from 1.58 square centimeters used at the Uni- 
versity of new South Wales. The gridlines spacing is 127 microns 
designed to match the available prismatic cover. The baseline pro- 
cess requites four lithographic masking steps. A single lift-of 
process for evaporated gridlines is used to provide 8-microns-thick 
metallization to avoid the non-uniform metal plating and disposal of 
hazardous plating solutions. The front and back contact materials 
are space-qualified, vacuum-deposited layers of titanium-palladium 
and silver. A double-layer antireflection coating of TiO,and Al2O3 is 
used to reduce surface reflection from the cells; this antireflection 
coating is designed to match with the SiO2 passivation layer. Four 
different gridlines widths (20, 16, 8, and 2 microns) we tested and 
evaluated for the best performance at high intensities. A three-level 
lithographic masking process was evaluated for reduced costs and 
a five-level lithographic masking process was evaluated for in- 
creased yield. 


1406 Photovoltaic Power Systems 


28046 (ALS/TR-92-019) Rural electrification vie photo- 
voltaic energy: Abstract. Sandia National Labs., Albuquerque, 
NM (United States); Pernambuco Dept. of Transportation, Energy, 
and Communications, PE (Brazil); Energy Co. of Pernambuco, PE 
(Brazil). 22 Jun 1992. 26p. Translation source information not avail- 
able. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP00789. Order Number DE92016851. 
Source: OSTI; NTIS; GPO Dep. 

The proportion of electrified rural properties in the State of Per- 
nambuco by the end of 1990 was shown to be around 20%, which 
underscores the shortage for a large portion of the Pernambucan 
population, notably the low-income rural population, in terms of 
electricity infrastructure. The State Government, sensitive to the 
wishes and basic needs of its population, has set in motion, 
through the Department of Transportation, Energy and Communi- 
cations in conjunction with the Energy Company of Pernambuco 
(CELPE), the development of a rural electrification program using 
photovoltaic energy in order to increase the abovementioned pro- 
portion, thereby assisting the segment of the population which, 
besides having limited purchasing power, resides in locations that 
are difficult and expensive to access by conventional means of 
electricity transmission. This paper presents a synthesis of the sur- 
vey that was performed to identify, among other things, the criteria 
for selecting target regions and residences; the quantification of the 
target residences by region; the energy needs of those residences. 
The work was performed by a team of professionals which, in addi- 
tion to being technically prepared, also possesses extensive 
knowledge of the social, economic, and environmental features of 
the areas under study. 


28047 (ECN-C—92-035) An inventory of grid connected 
electronic converters for photovoltaic applications up 
to 10 kW: An intermediate report. Veltman, A.T. Netherlands En- 
ergy Research Foundation (ECN), Petten (Netherlands). Jun 1992. 
3ip. Contract NOVEM 41.250-009.1;Project ECN 4174. Order 
Number DE92542184. Source: OSTI; NTIS (US Sales Only); Also 
available from the Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

The title inventory is carried out to establish the present state of 
the art conceming grid connected inverters for photovoltaic energy. 
This state of the art description covers, apart from the international 
market situation with respect to the types available, also the power 
electronic working principle of (some or most of) the inverters, as 
well as the measured performance of some selected inverters. 
From the first stage of the inventory, the collection of information 
concerning the available types of inverters and their manufacturers, 
an overview of the results will be presented in this report. Most of 
the data collected originate from personal contacts, and is derived 
from datasheets of the manufacturers’ products. Also some data 
have been obtained from inverter users as well as from other insti- 
tutes. 
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28048 (SAND-87-2290-Vol.2) A final report on the Phase 1 
testing of a molten-salt cavity receiver: Volume 2, The main re- 
port. Chavez, J.M. (ed.) (Sandia National Labs., Albuquerque, NM 
(United States)); Smith, D.C. Sandia National Labs., Albuquerque, 
NM (United States). May 1992. 431p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE92017363. Source: OSTI; NTIS; GPO Dep. 

This report describes the design, construction, and testing of a 
solar central receiver using molten nitrate salt as a heat exchange 
fluid. Design studies for large commercial plants (80-100 MWe) 
have shown molten salt to be an excellent fluid for solar thermal 
plants as it allows for efficient thermal storage. Plant design studies 
concluded that an advanced receiver test was required to address 
uncertainties not covered in prior receiver tests. This recommenda- 
tion led to the current test program managed by Sandia National 
Laboratories for the US Department of Energy. The 4.5 MWt re- 
ceiver is installed at Sandia National Laboratories’ Central Receiver 
Test Facility in Albuquerque, New Mexico. The receiver incorpo- 
rates features of large commercial receiver designs. This report 
describes the receiver's configuration, heat absorption surface (de- 
sign and sizing), the structure and supporting systems, and the 
methods for control. The receiver was solar tested during a six- 
month period at the Central Receiver Test Facility in Albuquerque, 
NM. The purpose of the testing was to characterize the operational 
capabilities of the receiver under a number of solar operating and 
stand-by conditions. This testing consisted of initial check-out of 
the systems, followed by steady-state performance, transient re- 
ceiver operation, receiver operation in clouds, receiver thermal loss 
testing, receiver start-up operation, and overnight thermal condi- 
tioning tests. This report describes the design, fabrication, and 
results of testing of the receiver. 


28049 (SAND-89-2773) Sodium reflux soler re- 
ceiver on-sun test results. Andraka, C.E. (Oak Ridge National 
Lab., TN (United States)); Moreno, J.B.; Diver, R.B.; Moss, T.A. 
Sandia National Labs., Albuquerque, NM (United States). Jun 
1992. 320p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE92018932. Source: OSTI; NTIS; GPO Dep. 

The efficient operation of a Stirling engine requires the applica- 
tion of a high heat flux to the relatively small area occupied by the 
heater head tubes. Previous attempts to couple solar energy to 
Stirling engines generally involved directly illuminating the heater 
head tubes with concentrated sunlight. In this study, operation of a 
75-kW; sodium reflux pool-boiler solar receiver has been demon- 
strated and its performance characterized on Sandia's nominal 
75-kKW; parabolic-dish concentrator, using a cold-water gas-gap 
calorimeter to simulate Stirling engine operation. The pool boiler 
(and more generally liquid-metal reflux receivers) supplies heat to 
the engine in the form of latent heat released from condensation of 
the metal vapor on the heater head tubes. The advantages of the 
pool boiler include uniform tube temperature, leading to longer life 
and higher temperature available to the engine, and decoupling of 
the design of the solar absorber from the engine heater head. The 
two-phase system allows high input thermal flux, reducing the re- 
ceiver size and losses, therefore improving system efficiency. The 
receiver thermal efficiency was about 90% when operated at full 
power and 800°C. Stable sodium boiling was promoted by the ad- 
dition of 35 equally spaced artificial cavities in the wetted absorber 
surface. High incipient boiling superheats following cloud transients 
were suppressed passively by the addition of small amounts of 
xenon gas to the receiver volume. Stable boiling without excessive 
incipient boiling superheats was observed under all operating 
conditions. The receiver developed a leak during performance eval- 
uation, terminating the testing after accumulating about 50 hours 
on sun. The receiver design is reported here along with test results 
including transient operations, steady-state performance evaluation, 
operation at various temperatures, infrared thermography, x-ray 
studies of the boiling behavior, and a postmortem analysis. 


28050 (SAND-91-2813C) The CPG 5-kW, Dish-Stirling De- 
velopment Program. Bean, J.R. (Cummins Power Generation, 
Inc., Columbus, IN (United States)); Diver, R.B. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 21p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920801—16: 27. intersociety energy 
conversion engineering conference, San Diego, CA (United 
States), 3-7 Aug 1992). Order Number DE92017050. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Through a program sponsored by the US Department of Energy 
(DOE), Cummins Power Generation, Inc. (CPG) and Sandia Na- 
tional Laboratories (SNL) have entered into a joint venture to 
develop and commercialize economically competitive dish-Stirling 
systems for remote power applications. CPG pians to commercial- 
ize 5-kW, systems that can be used in remote locations for water 
pumping and village electrification or connected to an existing utility 
grid. The $14 million Dish-Stirling Joint Venture Program (JVP) is 
being conducted in three phases over a 3 1/2-year period in accor- 
dance with the Cummins Total Quality System (TQS) for new 
product development. Sixteen systems representing three genera- 
tions of technology will be fielded and tested. The JVP is being 
funded equally by CPG, including its industrial partners, and the 
DOE. Following completion of the program, CPG’s commercializa- 
tion effort will continue with limited production expected to start 
about 1995. In this paper, the program plan and technical 
approach for the JVP is presented. A technical description and cur- 
rent status of the key components and discussions of the key 
technical issues are also provided. 7 refs. 


28051 (SAND-92-1252C) Reliability analysis of a ulility- 
scale solar plant. Kolb, G.J. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9208103—1: INTER-RAMQ conference for 
electric power industry, Philadelphia, PA (United States), 25-28 
Aug 1992). Order Number DE92016550. Source: OSTI; NTIS; 
GPO Dep. 

This paper presents the results of a reliability analysis for a solar 
central receiver power plant that employs a salt-in-tube receiver. 
Because reliability data for a number of critical plant components 
have only recently been collected, this is first time a credible 
analysis can be performed. This type of power plant will be built by 
a consortium of western US utilities led by the Southern California 
Edison Company. The 10 MW plant is known as Solar Two and is 
scheduled to be on-line in 1994. It is a prototype which should lead 
to the construction of 100 MW commercial-scale plants by the year 
2000. The availability calculation was performed with the UNIRAM 
computer code. The analysis predicted a forced outage rate of 
5.4% and an overall plant availability, including scheduled outages, 
of 91%. The code also identified the most important contributors to 
plant unavailability. Control system failures were identified as the 
most important cause of forced outages. Receiver problems were 
rated second with turbine outages third. The overall plant availabil- 
ity of 91% exceeds the goal identified by the US utility study. This 
paper discuses the availability calculation and presents evidence 
why the 91% availability is a credible estimate. 16 refs. 


1408 Ocean Energy Systems 


28052 (DOE/CH/10093-99) Ocean Energy Program 
Overview, Fiscal years 1990-1991: Programs in utility tech- 
nologies. National Renewable Energy Lab., Golden, CO (United 
States). May 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE91002176. Source: OSTI; NTIS; GPO Dep. 

The oceans are the world’s largest solar energy collector and 
storage system. Covering 71% of the earth’s surface, the oceans 
collect and store this energy as waves, currents, and thermal and 
salinity gradients. The purpose of the US Department of Energy's 
(DOE) Ocean Energy Program is to develop techniques that har- 
ness ocean energy cost effectively and in ways that do not harm 
the environment. The program seeks to develop ocean energy 
technology to a point at which industry can accurately assess 
whether the applications of the technology are viable energy con- 
version alternatives, or supplements to current power-generating 
systems. In past studies, DOE identified ocean thermal energy con- 
version (OTEC), which uses the temperature difference between 
warm surface water and cold deep water, as the most promising of 
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the ocean energy technologies. As a result, the Ocean Energy Pro- 
gram has concentrated research that advances OTEC technology. 
The program also monitored developments in wave energy, ocean 
current, and salinity gradient concepts. It is not actively developing 
these technologies now. The mission of the Ocean Energy Program 
is to develop techniques to harness the vast solar energy stored in 
the oceans’ waves, currents, and thermal and salinity gradients. 


1409 Solar Thermal Utilization 


28053 (DTH-LV-MEDD-224) Output, and experience gained, 
from 9 small low-flow solar heating systems for domestic we- 
ter heating. Furbo, S. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Varmeisolering. Jan 1992. 55p. (in Danish). 
Contract TR-88.1182;Contract ENS-UVE-89.1182. Order Number 
DE92540821. Source: OSTI; NTIS. 

The operation of nine small low flow solar heating systems for 
domestic hot water supply have been followed since installation. 
Investigations showed that promising results from laboratory exper- 
iments with small low flow systems can be transferred to practice. 
These systems can work with very high thermal performances. It is 
pointed out that it is essential to optimize, design and install the 
systems in the right way. Design and control of the system should 
ensure that the heat loss from the heat storage is minimized and 
that the auxiliary energy source(s) only heat the needed volume of 
water to the required hot water temperature. Thermosyphoning in 
the solar collector-loop during nights and boiling in the solar collec- 
tor during summer holidays should be avoided. In systems with a 
circulation piping it is important that the water returning from the 
circulation piping enters the hot water tank without causing mixing 
inside the tank. The low flow principle makes it possible both to in- 
crease the thermal performance and to decrease the costs of the 
solar heating systems. Experience from this project can be utilized 
by producers in such a way that inexpensive, reliable, durable mar- 
keted low flow systems with high thermal performances can be 
developed. (AB) (11 refs.). 


28054 (INIS-mf-14061) Energetic and economic optimize- 
tion of solar tunnel dryers with a photovoltaic driven fan. Final 
report. Muehibauer, W.; Mayer, R.A.; Esper, A.; Reisinger, L.; 
Linckh, G.; Hensel, O. Hohenheim Univ. (Germany). Inst. fuer 
Agrartechnik in den Tropen und Subtropen; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Feb 1992 159p. 
(in German). Contract BMFT 0338110B. Order Number 
DE92558035. Source: OSTI; NTIS (US Sales Only); INIS. 

In the recent years the solar tunnel dryer has been used suc- 
cessfully for drying several agricultural products in tropical and 
subtropical countries. Up to now the dissemination has been 
limited to electrified areas. Objective of this work has been the im- 
provement of the thermal performance of the tunnel dryer due to a 
optimization of the plastic film solar air heater as well as optimiza- 
tion work in point of fluid dynamic view to reduce the power 
requirement of the blower. To improve the efficiency of the blower 
optimization work had been done by investigating several blower 
wheels, dc-motors and actuation systems. A PV-System was 
designed according to these requirements to test the long term be- 
haviour. The remarkable features of the newly designed solar 
tunnel dryer are the low power requirement for driving the blower 
and a high efficiency of the actuation. In the range of a power re- 
quirement of 80 - 100 W a blower with an efficiency of 48% is now 
available. The theoretical power requirement of the solar tunnel 
dryer could be reduced to 11 W. From economic point of view the 
use of the solar tunnel dryer is possible. (orig.) With 3 refs., 15 
tabs., 49 figs. 


28055 (NEI-DK-874) Integrated solar heating system. En- 
ergiministeriets forskningsprogram. Energianvendelse i bygninger. 
Ladekarl, P. PlanEnergi I/S, Midtjylland (Denmark). Mar 1992 62p. 
(in Danish). Contract ENS-1213/90-0005. Order Number 
DE92540823. Source: OSTI; NTIS. 

EFP-90. 

The aim was to demonstrate the potentials for constructing a 
simple and economical solar heating system for domestic water. 
The system does not include separate heat storage, differential 
control, heat exchangers or expansion etc. The fact that it has few 
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components makes it suitable for industrial production. The con- 
struction is based on silica aerogel (Airglass) and the storage and 
absorber are included in one unit so that the whole system is lo- 
cated outside the house. It was claimed that the annual output 
should be 20% higher than a more traditional system but the actual 
yield was lower than expected. Heat loss could have been caused 
by the fact that some of the edging insulation had not sufficiently 
dried out before installation. (AB). 


28056 Solar hot water heater. Haas, K.H. 30 Nov 1991. Filed 
date 31 May 1990. Canada Patent patent application 2018746. 7p. 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A system for heating water with solar energy comprises a num- 
ber of copper tubes which are mounted into a wooden frame and 
connected by means of plastic piping to a swimming pool pump 
and the pool. A mirror is mounted behind the copper pipes and a 
glass panel is mounted above the pipes. The water circulates 
through the pipes from the pool pump and into the pool. The heat 
rays of the sun pass through the glass onto the mirror, where they 
are reflected onto the copper pipes and heat the water passing 
through the pipes. The glass may be hammered or clear. The size 
of the glass and the size of the mirror must match the size of the 
frame. The pipes must be copper to best retain heat. The system 
of the invention has been shown to be capable of heating 20,000 
gal of water by 6 °F in & h. It is efficient on cloudy, hazy days as 
well as sunny days. 2 figs. 


1410 Solar Collectors and Concentrators 
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28057 (SAND-92-0958) Evaluation tests for photovoltaic 
concentrator receiver sections and modules. Woodworth, J.R.; 
Whipple, M.L. Sandia National Labs., Albuquerque, NM (United 
States). Jun 1992. 44p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE92017745. Source: OSTI; NTIS; GPO Dep. 

Sandia has developed a third-generation set of specifications for 
performance and reliability testing of photovoltaic concentrator mod- 
ules. Several new requirements have been defined. The primary 
purpose of the tests is to screen new concentrator designs and 
new production runs for susceptibility to known failure mechanisms. 
Ultraviolet radiation testing of materials precedes receiver section 
and module performance and environmental tests. The specifica- 
tions include the purpose, procedure, and requirements for each 
test. Recommendations for future improvements are presented. 
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28058 (LA-UR-92-2381) Hot dry rock: A new energy 
source for clean power. Duchane, D.V. Los Alamos National 
Lab., NM (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-921021—1: 15. world energy engineering congress, Atlanta, 
GA (United States), 13-15 Oct 1992). Order Number DE92018873. 
Source: OSTI; NTIS; GPO Dep. 

Volcanic eruptions provide a vivid illustration of the vast amount 
of thermal energy stored within the earth, while geysers, hot 
springs, and related geothermal features demonstrate that this en- 
ergy can be brought to the surface in a more benign manner over 
extended time periods. These latter phenomena have, in fact, been 
utilized as sources of heat since ancient ones. During the second 
half of this century, the use of natural geothermal fluids to generate 
electricity has rapidly expanded. Today, in excess of 5,000 
megawatts of electric power are produced from geothermal energy 
sources around the world. The vast majority of geothermal energy 
is found, not in the form of hot fluids, but rather as hot dry rock 
(HDR) which exists almost everywhere beneath the surface of the 
earth. The object of this paper is to review and summarize the cur- 
rent state of development of HDR technology in the United States 
and around the world, including preliminary results of a long-term 
test now underway at the HDR heat mine in Fenton Hill, NM. 
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28059 (EGG-M-92003) Parametric study of reservoir prop- 
erties and their eftect on y recovery. Shook, M. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). [1992]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. (CONF-920119-2: 17. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 29-31 Jan 
1992). Order Number DE92017897. Source: OSTI; NTIS; GPO 


Geothermal energy constitutes an important energy resource 
worldwide. Effective management of such a resource requires an 
understanding of a complex set of physical phenomena, including 
interphase mass transfer, convective transport of mass, and con- 
duction and convection of energy. The coupled nature of these 
processes frequently requires that numerical simulation be used to 
investigate reservoir response to different management strategies. 
The first stage of designing a simulation a particular reservoir in- 
volves defining the boundaries of the reservoir itself. While it is 
fairly straightforward to identify the data required for accurate simu- 
lation of a geothermal reservoir, data acquisition is a different 
matter. The problem is knowing which data exerts the most influ- 
ence on simulation results, and therefore which should receive 
highest priority in acquisition efforts. The study presented in this 
paper seeks to answer this question by quantifying the effect 
changes in various parameters have on reservoir response to in- 
jection in a vapor-dominated reservoir. From a base case reservoir 
dataset we will examine differences in injectate recovery and 
steam energy produced as input data is varied. Parameters that 
are examined include relative, permeability and capillary pressure! 


28060 (EGG-M-92005) Model study of historical injection 
in the southeast Faukder, D.D. EG and G Idaho, Inc., 
idaho Falls, ID (United States). [1992]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
(CONF-920119-3: 17. workshop on geothermal reservoir engineer- 
ing, Stanford, CA (United States), 29-31 Jan 1992). Order Number 
DE92017896. Source: OSTI; NTIS; GPO Dep. 

A three component model study of the historical injection of two 
wells in the Unit 13 area demonstrates that the recovery of injec- 
tion derived steam is influenced by the geologic structure of the 
bottom of the reservoir and the relative location of injection wells. 
The migration of injectate from the first injection well, located up 
structure from the second, quenched the area around the second 
injector before it started operation. While both wells had similar cu- 
mulative mass injected, nearly five times more injection derived 
steam is recovered from the first injector than the-second. Sensitiv- 
ity runs were made to three cases of increasing matrix capillary 
pressure. The recovery of injection derived steam increases with 
higher values of capillarity. The interaction of structure at the bot- 
tom of the reservoir, injection well locations, and matrix capillarity 
all influence the recovery efficiency of injected as steam. The 
model developed in this study will be used to evaluate injection 
strategies at The Geysers. 


28061 (LA-UR-92-1424) Pre-test estimates of temperature 
decline for the LANL Fenton Hill Long-Term Flow Test. Robin- 
son, B.A. (Los Alamos National Lab., NM (United States)); Kruger, 
P. Los Alamos National Lab., NM (United States). [1992]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-36. (CONF-921083—1: Geothermal resources 
council meeting, San Diego, CA (United States), 4-7 Oct 1992). 
Order Number DE92013427. Source: OSTI; NTIS; GPO Dep. 
Pre-test predications for the Long-Term Flow Test (LTFT) of the 
experimental Hot Dry Rock (HDR) reservoir at Fenton Hill were 
made using two models. Both models are dependent on estimates 
of the “effective” reservoir volume accessed by the fluid and the 
mean fracture spacing (MFS) of major joints for fluid flow. The 
effective reservoir volume was estimated using a variety of tech- 
niques, and the range of values for the MFS was set through 
experience in modeling the thermal cooldown of other experimental 
HDR reservoirs. The two pre-test predictions for cooldown to 


210°C (a value taken to compare the models) from initial tempera- 
ture of 240°C are 6.1 and 10.7 years. Assuming that a minimum of 
10°C is required to provide an unequivocal indication of thermal 
cookiown, both models predict that the reservoir will not exhibit ob- 
servable cooldown for at least two years. 


28062 See Petrologic considerations for hot 
dry rock geothermal site selection in the Clear Lake Region, 
California. Stimac, J. (Los Alamos National Lab., NM (United 
States)); Goff, F.; Hearn, B.C. Jr. Los Alamos National Lab., NM 
(United States). [1992]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
921083-3: Geothermal resources council meeting, San Diego, CA 
(United States), 4-7 Oct 1992). Order Number DE92015206. 
Source: OSTI; NTIS; GPO Dep. 

The Clear Lake area is well known for anomalous heat flow, 
thermal springs, hydrothermal mineral deposits, and Quaternary 
volcanism. These factors, along with the apparent lack of a large 
reservoir of geothermal fluid north of Collayomi fault make the 
Clear Lake area an attractive target for hot dry rock (HDR) 
geothermal development. Petrologic considerations provide some 
constraints on site selection for HDR development. Spatial and 
temporal trends in volcanism in the Coast Ranges indicate that 
magmatism has migrated to the north with time, paralleling pas- 
sage of the Mendocino triple junction and ion of the San 
Andreas fault. Volcanism in the region may have resulted from up- 
welling of hot the southern margin of the 
subducted segment of the Gorda plate. Spatial and temporal 
trends of volcanism within the Clear Lake volcanic field are similar 
to larger-scale trends of Neogene voicanism in the Cost Ranges. 
Volcanism (especially for silicic compositions) shows a general mi- 
gration to the north over the ~2 Ma history of the field, with the 
youngest two silicic centers located at Mt. Konocti and Borax Lake. 
The Mt. Konocti system (active from ~ 0.6 to 0.3 Ma) was large 
and long-lived, whereas the Borax Lake system is much smaller 
but younger (0.09 Ma). Remnants of silicic magma bodies under 
Mt. Konocti may be in the latter stages of ing, whereas a 
magma body centered under Borax Lake may be in the early 
stages of development. The existence of an upper crustal silicic 
magma body of under Borax Lake has yet to be demonstrated by 
passive ics, however, subsurface temperatures in the area 
as high (> 200°C at 2000 m) as those beneath the Mt. Konocti 
area. Based on petrologic considerations alone, the Mt. Konocti- 
Borax Lake area appears to be the most logical choice for HDR 
geothermal development in the region. 


28063 (LA-UR-92-1912) The geological structure at Clear- 
lake, California: A preliminary review. Burns, K.L. Los Alamos 
National Lab., NM (United States). [1992]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-921083-4: Geothermal resources council 
meeting, San Diego, CA (United States), 4-7 Oct 1992). Order 
Number DE92017524. Source: OSTI; NTIS; GPO Dep. 

The compilation of geologic exploration data from a complex 
Franciscan terrain near Clearlake, California, was systematized by 
dividing the geology into three constituent geometric systems, 
which are a fault system, a lithotope, and a structural vector field. It 
is inferred the high heat flow is due to a deepseated magma that 
fed a line of cinder cones and andesite flows. The country rock of 
the proposed Hot Dry Rock facility will be autochthonous Francis- 
can metagreywackes on the south limb of the High Valley antiform. 
The metagreywacke has a foliate texture resulting in a strong me- 
chanical axial anisotropy that caused exceptional deviation of the 
Audrey A-1 well. 


28064 $$ (SGP-TR-130, pp. 55-61) Temperature distribution of 
underground waters in the Lianura Tucumana geothermal 
area, Argentina. iglesias, E.R. (inst. de Investigaciones Electricas, 
Cuernavaca (Mexico)); Verma, M.; Barragan, R.M.; Tineo, A.; Du- 
ran, M.; Garcia, J.; Falcon, J.C. Stanford Univ., CA "(United States). 
[1990]. '(CONF-900115-: 15. workshop on geothermal reservoir = 
gineering, Stanford, CA (United States), 23-25 Jan 1990). 

Fifteenth workshop on geothermal reservoir engineering: aman 
ings. 274p. Order Number DE92016027. Source: OSTI; NTIS. 
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This survey probes the geothermal resources of a large (50 by 
170 km) area in the Tucuman province, Argentina. The main inter- 
pretive tools used are stable isotope compositions, and the 
Na-K-Ca/Mg and CCG cationic geothermometers. Forty-one water 
samples from 40 water wells and 1 river were collected and ana- 
lyzed. Results clearly indicate the presence of waters of 
geothermal origin, and widespread thermalism. Commercial-size 
‘hot spots’ with temperatures appropriate for most direct applica- 
tions and for binary-cycle technology electric power production, are 
indicated by the survey results. 


28065 (SGP-TR-130, pp. 97-102) Conceptual model of the 
Zhangzhou low temperature system and its surrounding 
catchment (Fujian Province, P.R. China). Yang Zhongke (Univ. 
of Auckland (New Zealand)); Hu Shengbiao; Hochstein, M.P. Stan- 
ford Univ., CA (United States). [1990]. (CONF-900115-: 15. 
workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 23-25 Jan 1990). In Fifteenth workshop on 
geothermal reservoir engineering: Proceedings. 274p. Order Num- 
ber DE92016027. Source: OSTI; NTIS. 

A regional hydrological model of the Zhangzhou Basin and its 
surrounding large catchment is presented. The model includes the 
Zhangzhou geothermal prospect in the center, where fluids with a 
maximum temperature of 120C have been observed at 0.1 km 
depth. The model reproduces the observed low temperature gradi- 
ents in nearby and distant deep wells, and explains the natural 
heat transfer (> 8.5 MW) of the prospect and the observed high 
temperatures of the inner reservoir. The Zhangzhou system is 
driven by terrain-induced forced convection causing deep heat 
sweeps in the upper crust down to at least 5 km depth. The natural 
fluid flow disturbs the crustal temperature field beneath the whole 
catchment (> 10,000 km?). 


28066 (SGP-TR-130, pp. 89-95) Geothermal systems in 
sediment-filied rift valleys: Hydrodynamic and geochemical 
characteristics. Polster, W. (Pennsylvania State Univ., University 
Park (United States)); Barnes, H.L. Stanford Univ., CA (United 
States). [1990]. (CONF-900115—: 15. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 23-25 Jan 
1990). In Fifteenth workshop on geothermal reservoir engineering: 
Proceedings. 274p. Order Number DE92016027. Source: OSTI; 
NTIS 


The authors have compiled detailed geophysical, hydraulic and 
geochemical data from numerous maior liquid-dominated geother- 
mal fields in order to develop a generalized hydrodynamic and 
geochemical model for typical geothermal systems which are found 
in sediment-filied rift valleys. The location of these geothermal 
fields is determined by their tectonic framework and associated 
structures like spreading ridges, subduction zones, and continental 
rifts. This study is dominated by the extensive data available on 
moderate to high temperature geothermal fields which are typically 
found within continental rifts or where oceanic spreading ridges ex- 
tend onto the continent. Representative examples of this common 
type of geothermal systems are the East Mesa, Salton Sea (both 
USA), Cerro Prieto (Mexico), and Olkaria field (Kenya). 


28067 (SGP-TR-130, pp. 137-145) A semianalytical solu- 
tion for tracer flow in naturally fractured reservoirs. Ramirez S, 
J. (Univ. Nacional Autonoma de Mexico, Mexico City (Mexico)); 
Rivera R, J.; Samaniego V, F.; Rodriguez, F. Stanford Univ., CA 
(United States). [1990]. (CONF-900115-: 15. workshop on 
geothermal reservoir engineering, Stanford, CA (United States), 23- 
25 Jan 1990). In Fifteenth workshop on geothermal reservoir 
engineering: Proceedings. 274p. Order Number DE92016027. 
Source: OSTI; NTIS. 

This study presents a semianalytical solution of the integral form 
for continuous, finite step and spike-injection flow of a tracer in nat- 
urally fractured reservoirs. An important advantage of this solution 
is that the numerical dispersion reported by previous investigators 
when using the Stehfest inverter Laplace transform algorithm is 
avoided. The reservoir is treated as being composed of two re- 
gions: a mobile region where diffusion and convection take place 
and a stagnant region where only diffusion and adsorption are 
allowed. This model can also be used to study the flow of radioac- 
tive tracers. The solution of this paper is expressed in terms of two 
dimensionless parameters: the Peclet number for the fractures, 
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P.;, and a parameter a = €,/Pe2, where € = d2D2/v(w—5) and Peo 
is the Peclet number for the matrix. A sensitivity study was carried 
out with regard to the above mentioned main parameters that enter 
into the continuous, finite step and spike-injection solutions. 


28068 $$ (SGP-TR-130, pp. 211-220) Reservoir simulation and 
geochemical study of Cerro Prieto | wells. Lippmann, MJ. 
(Lawrence Berkeley Lab., CA (United States)); Truesdell, A.H. 
Stanford Univ., CA (United States). [1990]. (CONF-900115-: 15. 
workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 23-25 Jan 1990). In Fifteenth workshop on 
geothermal reservoir engineering: Proceedings. 274p. Order Num- 
ber DE92016027. Source: OSTI; NTIS. 

Combined reservoir simulation and geochemical data analysis 
are used to investigate the effects of recharge and other reservoir 
processes occurring in the western part of the Cerro Prieto, Mex- 
ico, geothermal field (i.e., Cerro Prieto | area). Enthalpy-based 
temperatures and bottomhole temperatures are calculated based 
on simplified modeis of the system, considering different reservoir 
boundary conditions and zones of contrasting initial temperatures 
and reservoir properties. By matching the computed trends with 
geothermometer-based temperature and enthalpy histories of pro- 
ducing wells, the main processes active in the western area of 
Cerro Prieto are identified. This part of the geothermal system is 
strongly influenced by nearby groundwater aquifers; cooler waters 
readily recharge the reservoirs. In response to exploitation, the nat- 
ural influx of cold water into the shallower alpha reservoir is mainly 
from the west and down Fault L, while the recharge to the deeper 
beta reservoir in this part of the field, seems to be only lateral, 
from the west and possibly south. 
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28069 (SGP-TR-130, pp. 63-69) New achievement in seek- 
ing deep reservoir at Yangbajain geothermal field, Tibet, 
China. Xu Yong (Peking Univ., Beijing (China)); Wu Fangzhi. Stan- 
ford Univ., CA (United States). [1990]. (CONF-900115—: 15. 
workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 23-25 Jan 1990). In Fifteenth workshop on 
geothermal reservoir engineering: Proceedings. 274p. Order Num- 
ber DE92016027. Source: OSTI; NTIS. 

The downhole temperature of 202C at 959 m depth was 
recorded by an exploratory well at Sulfur Mine, the uphill terrain 
northwest of the borefield, of the Yanbajain Geothermal Field, 
where the exploitation has been restricted within the shallow reser- 
voir of limited size for more than 10 years. The exploratory drilling 
also reveals the fracture permeability within the granite at a deep 
level, and a systematically vertical zonation of hydrothermal alter- 
ation represented by advanced argillization + acid sulfate alteration 
yielding silicification and brecciation yielding illite + epidote alter- 
ation, suggesting the upflow condition of geothermal fluid. It is 
believed that the upflow zone of Yangbajain geothermal system is 
located at, or even northwest to, Sulfur Mine, and probably a deep 
hot reservoir was created there. 


28070 (SGP-TR-130, pp. 81-88) Evidence of a supercritical 
fluid at depth In the Nesjavellir field. Steingrimsson, B. 
(Orkustofnun, Reykjavik (Iceland)); Gudmundsson, A.; Franzson, 
H.; Gunnlaugsson, E. Stanford Univ., CA (United States). [1990]. 
(CONF-900115—: 15. workshop on geothermal reservoir engineer- 
ing, Stanford, CA (United States), 23-25 Jan 1990). In Fifteenth 
workshop on geothermal reservoir engineering: Proceedings. 
274p. Order Number DE92016027. Source: OSTI; NTIS. 

The Nesjavellir geothermal field is located in the active volcanic 
zone in southwest Iceland. The field is under development for 
district heating for Reykjavik. During the last 25 years, eighteen ex- 
ploration/production wells have been drilled into the field. The 
deepest well, NJ-11, was drilled in 1985 to a depth of 2,265 m. 
The well intersected several aquifers connected to at least four 
aquifer systems of different pressure potentials. Immediately after 
the drilling was completed an interaquifer cross flow as observed 
and possible blow-out conditions prevailed. Temperature surveys 
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showed that a fluid with temperatures in excess of 380C entered 
the well near the bottom and flowed up the well to the main feed 
zone at 1,226 m depth. Return circulation with water could not re- 
verse the flow indicating that the deep aquifer pressure was in 
excess of 220 bars. Considerable time was spent in order to 
quench the bottom aquifer but without success. Finally the well 
was filled with gravel at a depth between 1,700-1,900 m before it 
was completed with a slotted liner. The lithology section below 2 
km depth in well NJ-11 consists near entirely of intrusive rocks. 
The low alteration intensity of the intrusive rocks suggests a young 
age and/or low permeability. The alteration assemblage belongs to 
the amphibolite facies mineralogy. Well NJ-11 has been discharged 
continuously since it was completed. The discharge rate has been 
of the order of 35 kg/s and fluid enthalpy close to 2,600 kJ/kg or 
almost dry steam enthalpy. The bottom aquifer is believed to be 
permanently sealed off, which is supported by fluid chemistry data. 


28071 (SGP-TR-130, pp. 147-159) Geothermal project at 
St. Lucia (W.1.) - A preliminary assessment of the resource. 
Rivera, R.J. (Aquater, S.p.A., Pesaro (italy)); Giusti, D.; Rossi, R.; 
D'Amore, F.; Tomaselli, F. Stanford Univ., CA (United States). 
[1990]. (CONF-900115—: 15. workshop on geothermal reservoir en- 
gineering, Stanford, CA (United States), 23-25 Jan 1990). In 
Fifteenth workshop on geothermal reservoir engineering: Proceed- 
ings. 274p. Order Number DE92016027. Source: OSTI; NTIS. 

Two deep wells were drilled in St. Lucia (W.I.); one of them was 
productive. A brief description of the geological characteristics from 
both welis is included. Extensive pressure and temperature — 
were carried out during the stages of drilling and completion of 
both wells ard during the discherge tests on the productive wel A 
high-temperature, zone was indicated in the Sulphur 
Springs area below 4,382 ft. Two production tests were carried out 
in order to have a preliminary assessment of the productivity of the 
well. Analyses of fluid samples taken from the production line un- 
der controlled pressure and temperature conditions, allowed the 
definition of several basic geothermal characteristics. From these 
measurements it was possible to see that produced fluids exhibited 
chemical and physical characteristics belonging to a vapor- 
dominated geothermal system. Produced fluids were characterized 
by a high gas/steam ratio (up to about 25% in weight), high Ho2H2S 
ratio, and the presence of HCI in the condensed steam. To obtain 
the basic characteristics of the reservoir, injection-fall-off and pres- 
sure buildup tests were conducted. Interpretation of pressure 
drawdown experience during the two production tests was carried 
out by means of several models, obtaining good agreement. A de- 
crease in well productivity from the initially measured value to that 
obtained at the end of the tests was experienced. 


28072 (SGP-TR-130, pp. 173-178) A casting and imaging 
technique for determining vold geometry and relative 
ability behavior of a single fracture specimen. Cox, B.L. 
(Lawrence Berkeley Lab., CA (United States)); Pruess, K.; Persoff, 
P. Stanford Univ., CA (United States). [1990]. DOE Contract AC03- 
76SF00098. (CONF-900115-: 15. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 23-25 Jan 
1990). In Fifteenth workshop on geothermal reservoir engineering: 
Proceedings. 274p. Order Number DES2016027. Source: OSTI; 
NTIS. 

A casting technique has been developed for making translucent 
replicas of the void space of natural rock fractures. Attenuation of 
light shined through the cast combined with digital image analysis 
provides a pointwise definition of fracture apertures. The technique 
has been applied to a fracture specimen from Dixie Valley, 
Nevada, and the measured void space geometry has been used to 
develop theoretical predictions of two-phase relative permeability. A 
strong anisotropy in relative permeabilities has been found, which 
is caused by highly anisotropic spatial correlations among fracture 
apertures. 


28073 (SGP-TR-130, pp. 193-198) The occurrence of CO.- 
enriched fluids in active geothermal systems: Data from fluid 
inclusions. Moore, J.N. (Univ. of Utah Research Inst., Salt Lake 
City (United States)); Lemieux, M.M.; Adams, M.C. Stanford Univ., 
CA (United States). [1990]. DOE Contract AC07-851D12489. 
(CONF-900115—: 15. workshop on geothermal reservoir engineer- 
ing, Stanford, CA (United States), 23-25 Jan 1990). In Fifteenth 


workshop on geothermal reservoir engineering: P 
274p. Order Number DE92016027. Source: OSTI; NTIS. 

The condensation of CO2 and steam in groundwaters above 
zones of boiling is though to produce the CO2-enriched fluids that 
are commonly found on the margins of high-temperature geother- 
mal systems. Evidence for significant CO. flux has been found in 
fluid inclusions from the geothermal systems at Los Azufres, Mex- 
ico, and Zunil, Guatemala. These fields have measured 
temperatures close to 300C. CO.-enriched fluid inclusions are 
widely distributed in both geothermal systems. These inclusions 
define a cap over each system that thickens outward from the 
main upwelling zones. Fluid inclusions from the upper portions of 
the caps frequently produce CO. clathrate upon freezing that melts 
at temperatures above OC. These inclusions have calculated CO, 
contents that range up to 5 weight percent. ice-melting tempera- 
tures indicate that inclusions from the lower portions of the caps 
are also enriched in gas but contain less than 4 weight percent 
COz. The concentrations of COz in the clathrate-bearing inclusions 
require trapping at pressures above hydrostatic. These pressures 
may have developed intermittently as fracture permeabilities were 
reduced by mineral deposition. 


28074 (SGP-TR-130, pp. 221-228) Modeling of chemical 
and thermal in well PN-26, Palinpinon, Phil 
Malate, R.C.M. (Univ. of Auckland (New Zealand)); O'Sullivan, MJ. 
Stanford Univ., CA (United States). [1990]. (CONF-900115-: 15. 

on geothermal reservoir engineering, Stanford, CA 
(United States), 23-25 Jan 1990). in Fifteenth workshop on 
geothermal reservoir engineering: Proceedings. 274p. Order Num- 
ber DE92016027. Source: OSTI; NTIS. 

Significant chloride changes in well PN-26 during its period of 
exploitation have been mainly attributed to reinjection fluid returns. 
aida eeae ieee ani ieee 
production-reinjection lumped parameter model. 
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The variable rate model adequately described the chio- 
ride changes in well PN-26. The early return of reinjection fluid has 
also resulted in a substantial decline in the measured temperature 
in the well. This change in temperature is modeled by coupling the 
mass balance model to a fracture flow model. The simple heat 
advection model satisfactorily represents the thermal decline ob- 
served in the well. 


28075 (SGP-TR-130, pp. 229-235) Seismic survey at the 
Soultz HDR | energy Masne, D. Le 
(BRGM/IMRG, Orleans (France)); Beauce, A.; Fabriol, H.; Chen, 
X.; Cavoit, C.; Mechler, P. Stanford Univ., CA (United States). 
[1990]. (CONF-900115—: 15. workshop on geothermal reservoir en- 
gineering, Stanford, CA (United States), 23-25 Jan 1990). In 
Fifteenth workshop on reservoir engineering: Proceed- 
ings. 274p. Order Number DE92016027. Source: OSTI; NTIS. 

A French-Germany Hot Dry Rock project, co-sponsored by the 
European Community, is underway at Soultz (Alsace, France). 
Borehole GPK1, drilled in 1987 down to 2,000 m (600 m of granite 
under a 1,400-m-thick sedimentary cover) reached a 140C bottom 
temperature. Major fractures were discovered or pointed out by an 
active VSP seismic survey (VSP, Offset VSP, Walk-Away) and by 
the reprocessing of already-existing Seismic Reflection profiles. A 
velocity model was derived from the VSP survey and from shots in 
GPK1. A 3-day hydraulic test undertaken at the bottom of GPK1 
was surveyed by a seismic network consisting of 3-D probes ce- 
mented at the bottom of 3 neighboring observation boreholes. 
Despite a rather low flow-rate (3.3 V/s), 58 seismic events were 
recorded all over the stimulation test. Two main active zones were 
observed: one lies close to the stimulation chamber; the second 
one, some 100 m down, can be related to a reflector visible on one 
of the re-processed Seismic Reflection profiles. These two active 
zones could be connected through a subvertical fault pointed out 
by the active seismic survey. 
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28076 (DOE/CE-12429-H1) Salton Sea Scientific Drilling 
Project: A summary of drilling and engineering activities and 
scientific results: Final report. Ross, H.P.; Forsgren, C.K. (eds.). 
Utah Univ. Research Inst., Salt Lake City, UT (United States). Apr 
1992. 216p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-90ID12929. Order Number 
DE92019388. Source: OSTI; NTIS; GPO Dep. 

The Salton Sea Scientific g Project (SSSDP) completed the first 
major well in the United States Continental Scientific Drilling Pro- 
gram. The well (State 2-14) was drilled to 10,W ft (3,220 m) in the 
Salton Sea Geothermal Field in California's Imperial Valley, to per- 
mit scientific study of a deep, high-temperature portion of an active 
geothermal system. The program was designed to investigate, 
through drilling and testing, the subsurface thermal, chemical, and 
mineralogical environments of this geothermal area. Extensive 
samples and data, including cores, cuttings, geothermal fluids and 
gases, and geophysical logs, were collected for future scientific 
analysis, interpretation, and publication. Short duration flow tests 
were conducted on reservoirs at a depth of approximately 6,120 ft 
(1,865 m) and at 10,136 ft (3,089 m). This report summarizes all 
major activities of the SSSDP, from project inception in the fall of 
1984 through brine-pond cleanup and site restoration, ending in 
February 1989. This report presents a balanced summary of 
drilling, coring, logging, and flow-test operations, and a brief sum- 
mary of technical and scientific results. Frequent reference is made 
to original records, data, and publication of results. The report also 
reviews the proposed versus the final well design, and operational 
summaries, such as the bit record, the casing and cementing pro- 
gram, and the coring program. Summaries are and the results of 
three flow tests. Several teamed during the project. 


28077 (SAND-92-0673C) Overview: Hard Rock Penetre- 
thon. Dunn, J.C. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-920378- 
9: Geothermal energy program review: geothermal energy and the 
utility market-the opportunities and challenges for expanding 
geothermal energy in a competitive supply market, San Francisco, 
CA (United States), 24-26 Mar 1992). Order Number DE92017425. 
Source: OSTI; NTIS; GPO Dep. 

The Hard Rock Penetration program is developing technology to 
reduce the costs of drilling and completing geothermal wells. Cur- 
rent projects include: lost circulation control, rock penetration 
mechanics, instrumentation, and industry/DOE cost shared projects 
of the Geothermal Drilling organization. Last year, a number of ac- 
complishments were achieved in each of these areas. A new flow 
meter being developed to accurately measure drilling fluid outflow 
was tested extensively during Long Valley drilling. Results show 
that this meter is rugged, reliable, and can provide useful measure- 
ments of small differences in fluid inflow and outflow rates. By 
providing early indications of fluid gain or loss, improved control of 
blow-out and lost circulation problems during geothermal drilling 
can be expected. In the area of downhole tools for lost circulation 
control, the concept of a downhole injector for injecting a two- 
component, fast-setting cementitious mud was developed. DOE 
filed a patent application for this concept during FY 91. The design 
criteria for a high-temperature potassium, uranium, thorium logging 
tool featuring a downhole data storage computer were established, 
and a request for proposals was submitted to tool development 
companies. The fundamental theory of acoustic telemetry in drill 
strings was significantly advanced through field experimentation 


and analysis. A new understanding of energy loss mechanisms 
was developed. 


28078 (SGP-TR-130, pp. 1-4) DOE’s geothermal R and D 
program: Progress and developments. Mock, J.E. (Dept. of En- 
ergy, Washington, DC (United States)). Stanford Univ., CA (United 
States). [1990]. (CONF-900115-: 15. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 23-25 Jan 
1990). In Fifteenth workshop on geothermal reservoir engineering: 


Proceedings. 274p. Order Number DE92016027. Source: OSTI; 
NTIS. 
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The US Department of Energy's Geothermal R and D Program 
continues to focus on the major technical and financial hurdles 
identified by industry that inhibit investment in and development of 
geothermal resources. The near-term objective is to extend eco- 
nomical geothermal development to those resources which are not 
competitive today. This paper summarizes the Fiscal Year 1990 re- 
search activities designed to make incremental progress toward this 
objective. It also describes trends at the federal, state, and interna- 
tional levels that appear to favor an expanded geothermal market 
and provide an impetus to continued technology development. 


28079 (SGP-TR-130, pp. 5-12) Application of an expert sys- 
tem for analysis of geothermal well tests. Mensch, A. (Lawrence 
Berkeley Lab., CA (United States)); Benson, S.M. Stanford Univ., 
CA (United States). [1990]. DOE Contract AC03-76SF00098. 
(CONF-900115-: 15. workshop on geothermal reservoir engineer- 
ing, Stanford, CA (United States), 23-25 Jan 1990). In Fifteenth 
workshop on geothermal reservoir engineering: Proceedings. 
274p. Order Number DE92016027. Source: OSTI; NTIS. 

WES is an expert system designed at Lawrence Berkeley Labo- 
ratory for interpreting well test data. The results of WES's analyses 
of two geothermal well tests are compared to those calculated us- 
ing traditional methods. WES is well suited for analyzing well tests 
in geothermal systems because it is robust enough to carry out 
analyses of data sets that are noisy or incomplete. It also has a 
broad knowledge base that recognizes most of the hydrogeologic 
characteristics observed in geothermal systems, such as double- 
porosity, fractures, and leaky or sealed boundaries. Application of 
expert systems for analyzing geothermal well tests has several 
advantages, including: providing clear documentation of the proce- 
dures used in the analysis; providing a greater knowledge base 
than a single expert may have, and; greatly decreasing the time re- 
quired for these analyses. Over the next decade expert systems 
will become an integral part of resource definition and development 
programs. This paper provides just one example of how expert 
systems can be used. 


28080 (SGP-TR-130, pp. 13-19) Pressure transient model- 
ing of a fractured geothermal reservoir. Robinson, B.A. (Los 
Alamos National Lab., NM (United States)). Stanford Univ., CA 
(United States). [1990]. (CONF-900115—: 15. workshop on 
geothermal reservoir engineering, Stanford, CA (United States), 23- 
25 Jan 1990). In Fifteenth workshop on geothermal reservoir 
engineering: Proceedings. 274p. Order Number DE92016027. 
Source: OSTI; NTIS. 

A fracture network model has been developed to simulate tran- 
sient fluid flow behavior in a fractured rock mass. Included is a 
pressure-dependent aperture submodel to simulate behavior often 
seen in fractured systems. The model is used to simulate data 
from the Fenton Hill Hot Dry Rock (HDR) geothermal reservoir. 
Both low pressure/low flow rate and high pressure/high flow rate 
transient data are adequately simulated. The model parameters ob- 
tained suggest ways in which the model can be refined to achieve 
even more realistic fits to the data. The model is then used to 
demonstrate more efficient operating modes than the two-well cir- 
culating mode usually proposed for HDR reservoirs. 


28081 (SGP-TR-130, pp. 21-27) Different feed zones detec- 
tion in a well through its production output curves. Upton, P.S. 
(Comision Federal de Electricidad, Morelia (Mexico)). Stanford 
Univ., CA (United States). [1990]. (CONF-900115—: 15. workshop 
on geothermal reservoir engineering, Stanford, CA (United States), 
23-25 Jan 1990). In Fifteenth workshop on geothermal reservoir 
engineering: Proceedings. 274p. Order Number DE92016027. 
Source: OSTI; NTIS. 

This paper describes how to detect the presence of more than 
one feed zone in wells by using production output curves. A new 
method is presented to estimate the average value of the formation 
parameters, such as the permeability-thickness product, and the 
fluid stagnation pressure and temperature, among others, knowing 
the location of the feed zones. Both analyses are based on the so- 
lutions of fluid mechanics equations under steady-state conditions. 
Results from a Mexican well are given and it is shown that they 
agree reasonably well with those obtained from a pressure tran- 
sient test carried out in the same well. The theory is rather simple 
and gives good results. 





28082 (SGP-TR-130, pp. 29-38) Los Azufres: The initial re- 
sponse of a fractured hydrothermal system to exploitation. 
Suarez, M.C. (Comision Federal de Electricidad, Morelia (Mexico)); 
Naranjo, S.; Moreno, J.; Estrada, R. Stanford Univ., CA (United 
States). [1990]. (CONF-900115-: 15. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 23-25 Jan 
1990). In Fifteenth workshop on geothermal reservoir engineering: 
Proceedings. 274p. Order Number DE92016027. Source: OSTI; 
NTIS. 

Los Azufres is the first Mexican geothermal field that produces 
electricity from an intensely fractured volcanic hydrothermal sys- 
tem. A capacity of 90 MWe has been installed and the reservoir is 
being monitored to detect its early response to steam production. 
Field data, linked to reservoir engineering studies and empirical 
observations, provide a first draft of a quantitative, integrated con- 
ceptual field's model. Presented herein is a brief, general, updated 
survey of the Los Azufres reservoir, subject to a concentrate mass 
extraction. A resume of the actual reservoir characteristics com- 
pared with field’s natural pre-production state is made. At local 
scales, some important chemical and thermodynamical parameters 
start to exhibit temporal trends. Global mass and energy balances 
with reinjection are developed for this system. 


28083 (SGP-TR-130, pp. 47-53) An exploitation model and 
performance predictions for the Ahuachapan geothermal field, 
El Salvador. Ripperda, M. (Lawrence Berkeley Lab., CA (United 
States)); Bodvarsson, G.S.; Lippmann, M.J.; Cuellar, G.; Escobar, 
C. Stanford Univ., CA (United States). [1990]. DOE Contract AC03- 
76SF00098. (CONF-900115—-: 15. workshop on geothermal 


reservoir engineering, Stanford, CA (United States), 23-25 Jan 
1990). In Fifteenth workshop on geothermal reservoir engineering: 
Proceedings. 274p. Order Number DE92016027. Source: OSTI; 
NTIS. 

The Ahuachapan geothermal field in El Salvador has been pro- 
ducing electrical power since 1975. The field currently produces at 
only about 50 percent of the installed capacity of 95MWe. The rea- 


sons for this low power production include a large reservoir 
pressure drawdown and limited drilling of make-up wells. The focus 
of this study is to develop means for increasing the power produc- 
tion over the next 30 years. One possible option is to devise an 
injection scheme to decrease the pressure decline and increase 
the energy recovery from the reservoir. Another possibility is to drill 
step-out wells to increase the size of the wellfield. To determine the 
effects of injection and expanded production, a three-dimensional 
numerical model of the field has been developed. The model was 
used to predict the responses of the existing wells and proposed 
development wells. Aliso, the overall reservoir response to various 
exploitation and injection scenarios was investigated. The results 
indicate that the geothermal system can produce at a level of 95 
MWe for about 20 years. However, the system can produce up to 
75 MWe for a 30 year period with the drilling of about 20 new pro- 
duction wells and significant reinjection. 


28084 (SGP-TR-130, pp. 71-79) Study of the effect of sev- 
eral wellbore conditions on the characteristics of wells 
at the Asal field, Republic of Djibouti. Battistelli, A. (Aquater 
S.p.A., Pesaro (Italy)); Rivera, R.J.; Celati, R.; Mohamed, A. Stan- 
ford Univ., CA (United States). [1990]. (CONF-900115-: 15. 
workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 23-25 Jan 1990). In Fifteenth workshop on 
geothermal reservoir engineering: Proceedings. 274p. Order Num- 
ber DE92016027. Source: OSTI; NTIS. 

Four deep wells were drilled in the Asal Rift Area in the Republic 
of Djibouti from June 1987 to July 1988. Well Asal 3 was exten- 
sively tested for about 4 months. The contribution of various factors 
affecting the wellbore output was analyzed by means of a steady- 
state flow simulator. This simulator takes into account the high salt 
content of produced brine, as well as the effect of brine composi- 
tion. The most important result obtained from the analysis of the 
contribution of several factors to the observed flowing pressure 
losses was that the increase in absolute scaling surface roughness, 
up to the point measured in the well, could be identified as the 
main factor affecting the output behavior of well Asal 3; while the 
bottom-hole pressure drawdown and the diameter reduction played 
a secondary role. On the other hand, well Asal 6 was tested for 
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about one month. The fluid characteristics and the scaling tendency 
were similar to that exhibited by well Asal 3. Its output performance 
was mainly influenced by the presence of an obstruction located 
just below the production liner shoe. The stepped well completion 
and the production diameter smaller than that used in the comple- 
tion of well Asal 3, both determined an increase of flowing pressure 
losses. Using the data obtained during production tests and the 
borehole flow simulator, the effect of the obstruction on downhole 
flowing conditions and on wellbore output was studied. An estima- 
tion of well productivity without obstruction was also performed. 


28085 (SGP-TR-130, pp. 39-46) A summary of recent study 
on the initial state of the Matsukewa reservoir. 
Hanano, Mineyuki (Japan Metals and Chemicals Co., Ltd., Iwate 
(Japan)); Matsuo, Ginichiro. Stanford Univ., CA (United States). 
[1990]. (CONF-900115—: 15. workshop on geothermal reservoir en- 
gineering, Stanford, CA (United States), 23-25 Jan 1990). In 
Fifteenth workshop on reservoir engineering: Proceed- 
ings. 274p. Order Number DE92016027. Source: OSTI; NTIS. 

Feed point pressures of some of the earliest production wells in 
Matsukawa were reconstructed from water levels and temperature 
profiles measured during warm up of the wells immediately after 
drilling. Although most of the wells currently produce dry super- 
heated steam, the reconstructed pressures indicate that the 
pressure gradient of the i zone was super-hydrostatic 
and was similar to that of Kakkonda, which is a liquid-dominated 
system. It implies that the current production zone of the Mat- 
sukawa reservoir was induced to produce dry superheated steam 
mainly by little water recharge and high heat flow. 


28086 (SGP-TR-130, pp. 103-112) Reservolr response to 

production: Castle Rock Springs area, East Geysers, Callfor- 
hia, U.S.A. Goyal, K.P. (Geysers Geothermal Co., Santa Rosa, CA 
(United States)); Box, W.T. Jr. Stanford Univ., CA (United States). 
[1990]. (CONF-900115—: 15. workshop on geothermal reservoir en- 
gineering, Stanford, CA (United States), 23-25 Jan 1990). In 
Fifteenth workshop on geothermal reservoir engineering: Proceed- 
ings. 274p. Order Number DE92016027. Source: OSTI; NTIS. 

Steam deliverability of the original 20 wells, supplying steam to 
PG and E Unit 13 power plant, has undergone annual exponential 
decline rates of 11.5%, 5%, 9%, 28.6%, 24% and 18.6% during 
1980-81, 1983-84, 1985-86, 1987-88, 1988 and 1989, respectively. 
High decline rates after 1984 were influenced by the regional 
effects associated with the installation of new capacity in the ad- 
joining areas totaling 383 MW (net) in 1983-84 and 347 MW (net) 
in 1985-86. Unit 13 production declined harmonically for the first 
6.6 years, nearly exponentially for the next year and hyperbolically 
to harmonically thereafter. The near exponential decline trend re- 
sulted from the combined effect of local and regional pressure 
drawdowns and an accelerated makeup well drilling program. Anal- 
ysis of the decline rate versus generating capacity suggests that a 
sustainable 15% annual exponential decline rate (2 MW per month) 
is achievable if the capacity is held at about 180 MW (net) in the 
Unit 13-16 wellfield and 830 MW (net) in the East Geysers. 


28087 (SGP-TR-130, pp. 113-123) Reservoir simulation of 
the Geysers geothermal field. Williamson, K.H. (Unocal Geother- 
mal Div., Santa Rosa, CA (United States)). Stanford Univ., CA 
(United States). [1990]. (CONF-900115—-: 15. workshop on 
geothermal reservoir engineering, Stanford, CA (United States), 23- 
25 Jan 1990). In Fifteenth on geothermal reservoir 
engineering: Proceedings. 274p. Order Number DE92016027. 
Source: OSTI; NTIS. 

A model of the Geysers reservoir consistent with existing geolog- 
ical data has been calibrated against 30 years of production and 
pressure history. Reservoir properties and production history in 
non-UNOCAL-NEC-Thermal (U-N-T) leases is used to supply 
1,103 MW of installed generating capacity built by PG and E, while 
the gross installed capacity of the Geysers is 2,043 MW. The 
model was constructed with a uniform Cartesian grid consisting of 
32 x 15 x 6 cells each 2,000 feet on a side. The long axis of the 
model was aligned northwest-southeast roughly parallel to the re- 
gional geologic strike. A double-porosity formulation was used and 
90% of the initial fluid mass-in-place was contained as liquid within 
the rock matrix. Pressure losses associated with wells on U-N-T 
and DWR-Bottlerock leaseholds were calculated individually in the 
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model but the production from wells of other operators was lumped 
together within grid blocks. The modei was history-matched for the 
period 1957 to 1987 by comparing measured reservoir pressures 
extrapolated to mean sea level against simulated values extrapo- 
lated to the same datum from the layer with the highest fracture 
permeability. The model was used to forecast steam production 
from U-N-T leaseholds, and the results compared favorably with 
observed production for the period 1987 to 1989. Over the next 10 
years the model predicted that U-N-T steam production would de- 
cline to about 8 million Ib/hr. ; 


28088 (SGP-TR-130, pp. 125-129) Estimation of single in- 
jector tracer test impulse . Tripp, A.C. (Univ. of Utah 
Research Inst., Salt Lake City (United States)); Adams, M.C.; 
Moore, J.N.; Wright, P.M. Stanford Univ., CA (United States). 
[1990]. DOE Contract AC07-851D12489. (CONF-900115—: 15. 
workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 23-25 Jan 1990). In Fifteenth workshop on 
geothermal reservoir engineering: Proceedings. 274p. Order Num- 
ber DE92016027. Source: OSTI; NTIS. 

Interpretatio race tests presupposes a single tracer injection 
mass history - ideally a single slug of tracer. Unfortunately, tracer 
injection functions can be very erratic, leading to variations in the 
recovered tracer concentrations. Under these circumstances it is 
essential to correct the data for the erratic tracer injection, thereby 
recovering the impulse or slug response of the injector-producer 
system. The authors discuss a method for estimating the impulse 
response using the Wiener-Hopf equation. The estimation tech- 
nique involves forming and solving a Toeplitz matrix approximation 
of the Wiener-Hopf equation for the impulse response. The ele- 
ments of the matrix are autocorrelations of the injection tracer mass 
with respect to time, while the known vector is the cross-correlation 
of the injected tracer mass and the produced tracer concentrations. 
The matrix solution is easy to formulate and computationally rapid. 
The Wiener-Hopf method has several advantages over other pub- 
lished techniques for correction for tracer reinjection. First, the 
method can estimate the impulse response in principle no matter 
how complicated the initial injection tracer mass history. It is also 
the least-squares estimator of the impulse response. The authors 
illustrate the impulse estimation technique using reactive and non- 
reactive tracer data gathered at Dixie Valley. 


28089 (SGP-TR-130, pp. 131-136) Preliminary analysis of 
tracer response and thermal cooldown estimates for the Mut- 
novsky geothermal field in Kamchatka, USSR. Kiryukhin, A. 
(inst. of Volcanology, Petropaviovsk (Kazakhstan)); Kruger, P. 
Stanford Univ., CA (United States). [1990]. (CONF-900115—: 15. 
workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 23-25 Jan 1990). In Fifteenth workshop on 
geothermal reservoir engineering: Proceedings. 274p. Order Num- 
ber DE92016027. Source: OSTI; NTIS. 

A fluorescein tracer injection test was carried out at the Mut- 
novsky geothermal field in Kamchatka, USSR to evaluate reservoir 
characteristics in preparation for the construction of a 50-MWe 
power plant. The test consisted of a 6-hour pulse tracer injection in 
an observation well very close to two production wells, followed by 
four weeks of fluid reinjection from one of the nearby wells, with 
monitoring at several wells in the production zone. A joint study is 
underway to combine analysis of the tracer response and simu- 
lated thermal cooldown based on the very close-spaced flow 
geometry and estimated thermal properties of the reservoir. The re- 
sults show both rapid tracer breakthrough and a rapid thermal 
decline transient. The test provided improved estimates of the ef- 
fective reservoir porosity and reservoir thickness. The comparison 
of the tracer-test data with the simulated heat-sweep estimates are 
reviewed in the paper. 


28090 


(SGP-TR-130, pp. 161-166) Production history and 
reservoir monitoring In Kizlidere field, Turkey. Okandan, E. 
(Middie East Technical Univ., Ankara (Turkey)). Stanford Univ., CA 


(United States). [1990]. (CONF-900115-: 15. workshop on 
geothermal reservoir engineering, Stanford, CA (United States), 23- 
25 Jan 1990). In Fifteenth workshop on geothermal reservoir 


engineering: Proceedings. 274p. Order Number DE92016027. 
Source: OSTI; NTIS. 
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Kizildere, which is the only high temperature geothermal field uti- 
lized for electricity generation in Turkey, has six years of production 
history. High carbon dioxide content and relatively low pressure 
and temperature of the reservoir, calcite scaling became a major 
problem in wells, in surface facilities and in the reservoir. During 
the period of October 1987-February 1989, an extensive testing 
and monitoring program was completed in the field according to a 
bilateral agreement between Turkish and Italian governments. This 
paper presents an up-to-date production data and reevaluation of 
reservoir behavior discussed before (Okandan 1988). 


28091 (SGP-TR-130, pp. 179-185) A new method of fore- 
casting the thermal breakthrough time during reinjection in 
geothermal reservoirs. Kocabas, |. (Stanford Univ., CA (United 
States)); Horne, R.N. Stanford Univ., CA (United States). [1990]. 
(CONF-900115—: 15. workshop on geothermal reservoir engineer- 
ing, Stanford, CA (United States), 23-25 Jan 1990). In Fifteenth 
workshop on geothermal reservoir engineering: Proceedings. 
274p. Order Number DE92016027. Source: OSTI; NTIS. 

Success of a reinjection process depends on the method used 
for estimating the thermal breakthrough time. Estimating the ther- 
mal breakthrough time may be based solely on tracer data. 
Alternatively, it may be estimated solely by using thermal interfer- 
ence tests. While the tracer method usually yields ambiguous 
estimates, thermal interference tests are infeasible because dura- 
tions of these tests are similar to thermal breakthrough times. 
Estimation of the thermal breakthrough time must be based on 
both tracer and thermal data. A new method of forecasting the 
thermal breakthrough time during reinjection was developed by 
using results of both interwell tracer tests and thermal injection- 
backflow tests. If Lauwerier model which represents the heat 
transport in a system consisting of a fracture located in a porous 
matrix is used, the thermal breakthrough time is determined by two 
parameters, the water transit time t, and the parameter 4 which is 
a measure of thermal interaction between the fracture and the ad- 
jacent matrix. While the water transit time is obtained from analysis 
of interwell tracer tests, \ may be obtained from thermal injection- 
backflow tests. Analysis of temperature return profiles of thermal 
injection-backflow tests are discussed. Also, for the analysis of 
temperature return profiles of thermal injection-backflow tests, a 
new solution of Lauwerier model is presented. 


28092 (SGP-TR-130, pp. 167-172) Correlation of rig tests 
and James Tube tests in the Coso geothermal field. Lovekin, 
J.W. (California Energy Co., Inyokern (United States)). Stanford 
Univ., CA (United States). [1990]. (CONF-900115—: 15. workshop 
on geothermal reservoir engineering, Stanford, CA (United States), 
23-25 Jan 1990). In Fifteenth workshop on geothermal reservoir 
engineering: Proceedings. 274p. Order Number DE92016027. 
Source: OSTI; NTIS. 

Rig test results are correlated with longer term flow rates for wells 
in the Coso Geothermal Field. This work is based on analysis of 55 
selected rig tests and subsequent James Tube tests. The correla- 
tions can provide preliminary estimates of well productivity for Coso 
and similar water-dominated, fracture-controlled, geothermal fields. 


28093 (SGP-TR-130, pp. 187-191) Cold water Invasion in 
producing liquid dominated geothermal reservoirs. Bixley, P.F. 
(Geothermal Consultants Ltd., Taupo (New Zealand)). Stanford 
Univ., CA (United States). [1990]. (CONF-900115—: 15. workshop 
on geothermal reservoir engineering, Stanford, CA (United States), 
23-25 Jan 1990). In Fifteenth workshop on geothermal reservoir 
engineering: Proceedings. 274p. Order Number DE92016027. 
Source: OSTI; NTIS. 

Pressure reduction at depth as a result of fluid withdrawal has 
resulted in cold water invasion in several liquid dominated geother- 
mal reservoirs. Cool waters enter the hot reservoir by the same 
paths via which surface springs were fed before exploitation, and 
cooling is first observed in wells near such features. In some reser- 
voirs the affected areas are restricted in depth and area. 
Understanding the cooling processes can provide the reservoir en- 
gineer with extra information about the reservoir structure and 
performance. Such cold water invasion appears now to be ex- 
pected in most liquid dominated reservoirs, although this response 
may be difficult to separate from reinjection effects. 





28094 (SGP-TR-130, pp. 245-251) Development and pro- 
duction performance of the Tiwi field. Barker, BJ. (Unocal 
Corp., Santa Rosa, CA (United States)); Powell, T.S.; Atkinson, 
P.G. Stanford Univ., CA (United States). [1990]. (CONF-900115-: 
15. workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 23-25 Jan 1990). In Fifteenth workshop on 
geothermal reservoir engineering: Proceedings. 274p. Order Num- 
ber DE92016027. Source: OSTI; NTIS. 

The Tiwi geothermal field on Luzon Island, Philippines, was de- 
veloped during 1972-1982 by Philippine Geothermal, Inc. (PGI), the 
local subsidiary of Unocal Corporation, and the National Power 
Corporation. Exploratory drilling in 1972-1974 proved reserves for 
the initial 110 MW plant. PGI’s continued drilling success combined 
with a national electric power shortage to accelerate field develop- 
ment. By the beginning of commercial production in 1979, six 
turbine generator sets were either installed or on order. In 1982, 
steam production exceeded eight million lb/hr (3,600 Tons/hr) with 
the startup of Units 5 and 6. Early production was marked by in- 
creasing enthalpy and falling liquid levels in the eastern part of the 
field. A major groundwater intrusion began in late 1982 through the 
former hot spring system. During 1983-1987, numerous wells were 
flooded with cold water and ceased flowing. In response, PGI 
moved development drilling west to largely unaffected areas and 
undertook a recompletion and stimulation program. In this same 
period, PG! began brine disposal in idle wells. Dedicated injectors 
have since drilled in outlying areas to minimize production interfer- 
ence. These programs effectively halted the decline in generation 
by 1988. In 1986, NPC adopted a policy of regularly operating five 
units, with one assigned to maintenance reserve. This has im- 
proved steam usage efficiency, and reduced curtailment due to 
maintenance downtime. In 1989, Tiwi achieved its highest output 
since 1985. Operating plant capacity factor was 83.2% and output 
averaged 157 GWh/month. 


1520 Geothermal Data and Theory 
Refer also to citation(s) 27547 


28095 (SGP-TR-130, pp. 199-210) Production of HCI by 
mineral reactions In high-temperature geothermal systems. 
D'Amore, F. (Ist. Internazional Ricerche Geotermiche, Pisa (lItaly)); 
Truesdell, A.H.; Haizlip, J.R. Stanford Univ., CA (United States). 
[1990]. (CONF-900115—: 15. workshop on geothermal reservoir en- 
gineering, Stanford, CA (United States), 23-25 Jan 1990). In 
Fifteenth workshop on geothermal reservoir engineering: Proceed- 
ings. 274p. Order Number DE92016027. Source: OSTI; NTIS. 

Thermodynamic data for reactions involving halite (NaCl) and 
silicates (+ calcite) have been used to calculate the HC/i gas con- 
centration in vapor at high temperatures in the presence of a 
hypersaline brine. Mineral reactions produce as much as 700 ppm 
HCl in vapor at 350 C. Agreement with earlier calculations by Hai- 
zlip and coworkers involving hypersaline brine alone (without halite) 
is very good. High temperatures favor HCI gas and equilibrium 
concentrations at 250C are negligible. The correlation of HCI with 
high temperature is clear at Larderello and (with less data) at The 
Geysers. HC is expected to become a problem in all geothermal 
systems with temperatures > 300C that produce superheated 
steam as a result of drying. 


28096 (SGP-TR-130, pp. 237-242) Adsorption In vapor- 
dominated systems. Ramey, H.J. Jr. (Stanford Univ., CA (United 
States)). Stanford Univ., CA (United States). [1990]. (CONF- 
900115—-: 15. workshop on geothermal reservoir engineering, 
Stanford, CA (United States), 23-25 Jan 1990). in Fifteenth work- 
shop on geothermal reservoir engineering: Proceedings. 274p. 
Order Number DE92016027. Source: OSTI; NTIS. 

Vapor-dominated geothermal systems have been produced for 
almost 90 years. But the storage mechanism is still in doubt. The 
fluid must be stored as a liquid, yet the pressure at reservoir tem- 
perature is well into the superheated steam region for flat-surface 
thermodynamics. One popular mechanism is that the liquid phase 
is a brine. Another possibility is that the liquid phase is adsorbed. 
A study of the Big Geysers shallow steam production indicates that 
adsorption is a reasonable mechanism. 
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28097 (LA-UR-92-1372) Models of volcanic eruption haz- 
ards. Wohietz, K.H. Los Alamos National Lab., NM (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-921083-2: 
Geothermal resources council meeting, San Diego, CA (United 
States), 4-7 Oct 1992). Order Number DE92013432. Source: 
OSTI; NTIS; GPO Dep. 

Volcanic eruptions pose an ever present but poorly constrained 
hazard to life and property for geothermal installations in volcanic 
areas. Because eruptions occur sporadically and may limit field ac- 
cess, quantitative and systematic field studies of eruptions are 
difficult to complete. Circumventing this difficulty, laboratory models 
and numerical simulations are pivotal in building our understanding 
of eruptions. For example, the results of fuel-coolant interaction ex- 
periments show that magma-water interaction controls many 
eruption styles. Applying these results, increasing numbers of field 
studies now document and interpret the role of external water 
eruptions. Similarly, numerical simulations solve the fundamental 
physics of high-speed fluid flow and give quantitative predictions 
that elucidate the complexities of pyroclastic flows and surges. A 
primary goal of these models is to guide geologists in searching for 
critical field relationships and making their interpretations. Coupled 
with field work, modeling is beginning to allow more quantitative 
and predictive voicanic hazard assessments. 
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28088 $(NEI-DK-875) Wind energy in Poland: installation of 
demonstration windmilis and training of Polish power pient 
technicians. Elsamprojekt A/S, Fredericia (Denmark). Feb 1992 
9p. (in Danish). Contract ENS-UVE-90.0128;Contract IMOe-86. Or- 
der Number DE92540832. Source: OSTI; NTIS; INIS. 

During 1989, meetings took place in Poland between Danish 
Power Consult, the Polish Ministry of Energy and Wspoinota Ener- 
getyki in Wegla Brunatnego (Power Industry and Lignite Board) 
during which it was agreed to work together on the development of 
wind energy in Poland. The first stage should be the installation of 
demonstration windmills and the training of power plant techni- 
cians. The first windmill set up (in May 1991 ) was a 150 
kW-NORDTANK which has since been operating automatically. 
Stastistics on performance are presented. During the course of 11 
days in June, 1991, two Polish engineers attended a course on 
wind energy technology at Elsamprojekt A/S. The content of this 
course is briefly described and the total cost of this project is 
claimed to be 1.410.000,00 Danish crowns. (AB). 
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28099 (ECN-C—92-027) PHATAS-2: Program for Horizontal 
Axis wind Turbine Analysis and Simulation version 2: Aeroe- 
lastic m . Snel, H.; Lindenburg, C. Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands). May 1992. 73p. 
Contract NOVEM 18.73-083.10. Order Number DE92542220. 
Source: OSTI; NTIS (US Sales Only); Also available from the 
Netherlands Energy Research Foundation (ECN), P.O. Box 1, 
1755 ZG Petten (Netherlands). 

The aim of the PHATAS-2 project is the development of a com- 
puter program for the analysis of horizontal axis wind turbines in 
time domain, taking into account the structural flexibility of rotor, 
tower and drive train. In this report the results with regard to aeroe- 
lastic modelling are described. Slender beam theory is used to 
describe the rotor blades, with user supplied spanwise distributions 
of mass and stiffnesses. Chordwise properties such as the position 
of the elastic axis, mass centre and the inertial moment about the 
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mass centre (crucial for aerodynamic stability) are also taken into 
account. The non-linear partial differential equations describing the 
blade dynamics are solved with a direct numerical procedure, to- 
gether with the o.d.e.’s for ‘discrete’ degrees of freedom, such as 
rotor and teeter angle, control and electrical system variables. The 
solution procedure is described in some detail. The aerodynamic 
loads are described with the blade element momentum theory. The 
interaction between structural dynamics and aerodynamics is fully 
accounted for, so that aerodynamic damping is described. The 
models and solution procedures have been implemented in a com- 
puter program. Results of calculations are shown and interpreted. 
The validation of the code is done by successful participation in 
some benchmark exercises of which the results have been pub- 
lished elsewhere (reports ECN-C-91-030 and ECN-C—91-031). The 
quality of the computer code is assured by a Test Procedure’, by 
which most of the aspects of PHATAS-2 can be verified. 15 figs., 2 
apps., 16 refs. 


28100 (NEI-DK-786) Investigation on damage sustained by 
a 150 kW pilot turbine "The yellow widow” situated at Nord- 
vestjysk Folkecenter for Vedvarende Energi. Dansk Teknisk 
Oplysningstjeneste, Copenhagen (Denmark). Jun 1991 23p. (in 
Danish). Contract ENS-UVE-90.0224. Order Number DE92540814. 
Source: OSTI; NTIS. 

An investigation of the damages sustained by a 150 kW pilot 
wind turbine which ran amok. The experienced gained will be used 
for new recommendations for certification of wind turbines in Den- 
mark. Analyses of the damages based on interviews of witnesses, 
an analysis of data on the race, control measurements of the hy- 
draulic system and simulations of the control system are presented 
in order to point out the causes of the damage. (CLS). 


28101 (NEI-DK-879) Regionally divided calculations for 
wind turbines In Denmark. Phase 1. Energi- og Miljoedata, Aal- 


borg (Denmark); interCon I/S, Oelsted (Denmark); Risoe National 
Lab., Roskilde (Denmark). Mar 1992 8ip. (In Danish). Contract 


ENS-51171-91.0005. Order Number DE92540827. Source: OSTI; 
NTIS. 

A new method for the correction of production calculations for 
wind turbines in Denmark, considering the differencies in the wind 
conditions throughout the country, is presented. The aim was to 
uncover the appearance of variations in the geostrophic wind over 
Denmark, and to develope a method which can take into account 
the variations when calculating the normal yearly production from a 
wind turbine. Furthermore the method is to be used for verification 
of the wind atlas method, especially with regard to the descriptions 
for terrain classifications. The development of the method is based 
on calculations and follow-up of the production of 40 control wind 
turbines. The main results from each control wind turbine are pre- 
sented in the main report, whilst the detailed calculations and 
maps is available in separate reports. (CLS). 


28102 (NEI-DK-880) Regionally divided calculations for 
wind turbines in Denmark. Phase 1: Partial report 1. Assess- 
ment of the terrain and calculation for control wind turbines. 
Energi- og Miljoedata, Aalborg (Denmark); InterCon I/S, Oelsted 
(Denmark); Risoe National Lab., Roskilde (Denmark). Mar 1992 
163p. (in Danish). Contract ENS-51171-91.0005. Order Number 
DE92540828. Source: OSTI; NTIS. 
No abstract available. 


28103 (NEI-DK-881) Regionally divided calculations for 
wind turbines in Denmark. Phase 1: Partial report 2. Maps for 
calculations. Energi- og Miljoedata, Aalborg (Denmark); InterCon 
VS, Oelsted (Denmark); Risoe National Lab., Roskilde (Denmark). 
Mar 1992 83p. (in Danish). Contract ENS-51171-91.0005. Order 
Number DE92540829. Source: OSTI; NTIS. 

A new method for the corrections of production calculations for 
wind turbines in Denmark, considering the differencies throughout 
the country, is presented. The development of the method is based 
on calculations and follow-up of the production for 40 control wind 
turbines. Maps used for the terrain classification of the control wind 
turbines are presented. (CLS). 
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28104 (NEI-DK-902) Wind energy in the Baltic Republics. 
Rasmussen, P.; Soerensen, K. Nordvestjysk Folkecenter for Ved- 
varende Energi, Hurup (Denmark). Jun 1991 102p. Contract 
IMOe-225. Order Number DE92540873. Source: OSTI; NTIS. 

The present feasibility study for wind power was carried out in 
the Baltic Republics in April 1991. The study was divided in three 
parts: (A) Estonia: On the island Ruhnu, with 50 inhabitants, a 
wind-diesel plant is being projected which is to replace the present 
electricity production based on diesel. An economic calculation of 
the project will be worked out. (B) Lithuania: In co-operation with 
the Lithuanian Ministry of Energy wind analyses will be carried out 
in potential areas in order to find suitable locations for erection and 
to make investment calculations. The Lithuanian Ministry of Energy 
will be advised in the planning of wind energy and will hereby ob- 
tain knowledge of an alternative source of energy and the Danish 
competence. Lithuania's interest in this work can be seen from the 
Ministry’s willingness to cover a part of the expenditures. (C) 
Latvia: The Latvian electricity company, Latvenergo, has pointed 
out possible locations for wind plants and the company is prepared 
to continue its efforts within wind energy. In the light of an analysis 
of these possible locations the best suitable areas for erection of 
few or more wind turbines will be mapped. Demonstration plants 
will be projected. (CLS). 


28105 (RISO-M-2906) Main results from Risoe’s wind- 
diesel programme 1984-1990. Lundsager, P.; Christensen, C.J. 
Risoe National Lab., Roskilde (Denmark). Test Station for Wind 
Turbines. Dec 1991. 250p. Contract EM-25712;Contract EM-2256- 
304;Contract EM-2256-402;Cont Order Number DE92540820. 
Source: OSTI; NTIS; INIS. 

EFP-83; EFP-85; EFP-86; EFP-88. 

The report presents the results of the wind-diesel work done in 
projects at Risoe National Laboratory during the years 1984-90, in- 
cluding important earlier publications as appendices. The partners 
in the original joint project were Risoe National Laboratory, Den- 
mark, and Chalmers University of Technology, Sweden. Chalmers 
has constructed and laboratory tested an advanced wind-diesel- 
battery system with variable speed operation of the wind turbine, 
while Risoe has established a flexible and versatile wind-diesel test 
facility and field tested Chalmers system. As part of the subse- 
quent EFP projects Risoe designed and constructed a simple 
wind-diesel system without storage, characterized by several inno- 
vative features. This concept was part of a "simple wind-diesel 
systems strategy”, in which immediate cost-effectiveness is en- 
sured by the simplicity and reliability of the design. Dynamic 
computer models were developed for system design and analysis 
purposes, and a general logistic computer model was developed 
for the determination of fuel savings and power supply capabilities 
for a number of system configurations. In addition to a consider- 
able body of experience the main results of activities are: A 
versatile wind-diesel test facility and a proposed standard wind- 
diesel test procedure. Two wind-diesel systems at each end of the 
spectrum of configurations. Computer models for logistic and dy- 
namic modelling. The two systems represent the very simple 
system concept, believed to be a presently economically optimal 
configuration, and the very sophisticated concept believed to be a 
future optimal configuration. (au) (6 tabs., 67 ills., 25 refs.). 


28106 (RISO-M-2906, pp. 229-242) Using simple wind- 
diesel systems without energy storage to obtain high 
penetration and market acceptance in the near future. Lund- 
sager, P. (Risoe National Laboratory, Roskilde (DK)); Sherwin, 
R.W. Jr. Risoe National Lab., Roskilde (Denmark). Test Station for 
Wind Turbines. Dec 1991. Contract EM-25712;Contract EM-2256- 
304;Contract EM-2256-402:Cont In Main results from Risoe’s 
wind-diesel programme 1984 - 1990. 250p. Order Number 
DE92540820. Source: OSTI; NTIS. 

EFP-83; EFP-85; EFP-86; EFP-88. 

A wind/diesel hybrid power system combines wind energy tech- 
nology with diesel generation to provide continous AC electrical 
power with reduced fuel consumption. The objectives of this paper 
are to summarize the reasoning behind the simple Wind-Diesel 
system concept using low or negative load operation of the diesels, 
including the diesel backdrive technique proposed by Atlantic Ori- 
ent, and to outline a strategy within an international framework to 





make simple Wind-Diesel systems with standard induction genera- 
tor wind turbines commercially available and accepted by the 
market. (au) (11 refs.). 


28107 Method for regulating an alr machine for the conver- 
sion of wind energy to useful energy, and machine for 
carrying out said method. Girerd, M.; Girerd, E. To Toutenkamion 
(France). 19 Dec 1991. Filed date 19 Jun 1990. Canada Patent 
patent application 2019252. 36p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

A wind turbine is disclosed which permits high energy production 
over a wide range of wind forces while being protected against cli- 
matic hazards. According to the invention, a mast supports an 
energy recuperator comprising vane-type rotors by means of a 
frame which is orientable around a vertical axis. An energy conver- 
sion device is connected to the recuperator in order to be driven in 
rotation by the recuperator. The frame is responsive to the aerody- 
namic force exerted on the recuperator with respect to the mast 
and to the ground so as to optimize the power collected by the ma- 
chine. The frame comprises a turret pivoted to the mast about the 
vertical axis and a structure pivoted to the turret about a horizontal 
axis of tilting motion. A balance weight maintains the recuperator in 
the top position when there is no wind. The aerodynamic drag of 
the recuperator acts in the opposite direction. In consequence, in 
the event of a high wind, the recuperator moves down towards the 
ground where the wind is of lower strength. One position of equilib- 
rium corresponds to each wind intensity. 15 figs. 


28108 Stator wind turbine. Ouellet, G. 4 Dec 1991. Filed date 
4 Jun 1990. Canada Patent patent application 2018199. 25p. (in 
French). Source: Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du P , Phase 2, Hull, Quebec, 
Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A wind turbine is disclosed which consists of a stator and a ro- 
tor. The rotor has the form of a long cambered blade with cutting 
edges, symmetrical with respect to a longitudinal axis. The stator 
which surrounds and supports the rotor comprises a lower plate 
which acts as a base, an upper plate parallel to the lower plate, 
and a set of identical vertical poles, equally spaced, connecting the 
two plates. In a first embodiment, each pole is formed by an exter- 
nal fixed shutter linking the two plates and a movabie interior 
shutter able to pivot around its longitudinal axis. In another embod- 
iment, the poles are of monoblock construction and can pivot freely 
on masts whose ends are fixed to the two plates. In both cases, a 
mechanism is provided for the angular orientation of the movable 
shutters. 14 figs. 
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Refer also to citation(s) 27222, 27390, 27477, 27479, 27485, 
27490, 27511, 27684, 28440, 28495 


28109 (DOE/MC/22012-T6) A review of potential turbine 
technology options for improving the off-design performance 
ot direct coal-fired gas turbines in base load service: Second 
topical report. Thomas, R.L. KOH Systems, Inc., Rockville, MD 
(United States). Mar 1988. 33p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-85MC22012. Order 
Number DE92017787. Source: OSTI; NTIS; GPO Dep. 

The January, 1988 draft topical report, entitled “An Assessment 
of Off-Design Particle Control Performance on Direct Coal-Fired 
Gas Turbine Systems” [Ref.1.1], identified the need to assess po- 
tential trade-offs in turbine aerodynamic and thermodynamic design 
which may offer improvements in the performance, operational and 
maintenance characteristics of open-cycle, direct coal-fired, com- 
bustion gas turbines. In this second of a series of three topical 
reports, an assessment of the technical options posed by the 
above trade-offs is presented. The assessment is based on the 
current status of gas turbine technology. Several industry and uni- 
versity experts were contacted to contribute to the study. Literature 
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sources and theoretical considerations are used only to provide ad- 
ditional background and insight to the technology involved. 


28110 (DOE/MC/22012-T7) Cross flow filter for AEPSC: 
TIDD slipstream HGCU — + pene design package for 
Westinghouse cross flow system: Final submittal. 
Haldipur, G.B.; Lippert, T.E. waatuaiode Electric Corp., Pitts- 
burgh, PA (United States). Research and Development Center. 16 
Jun 1989. 82p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-85MC22012. Order Number 
DE92017788. Source: OSTI; NTIS; GPO Dep. 

The Westinghouse ceramic cross-flow filter element is con- 
structed of multiple layers of thin, porous ceramic plates that 
contain ribs to form gas flow channels. Consecutive layers of the 
ceramic plates are oriented such that the channels of alternating 
plates are at an angle of 90 degrees (“cross flow’) to each other. 
The current size of a ceramic cross flow filter element is 12 in. x 
12 in. x 14 in. Both sides of the short channels (4 in.) are exposed 
to the particle-laden coal gas. One end of the long (12 in.) chan- 
nels is sealed while the other end of the long channel is mounted 
to the clean gas plenum. The particle-laden coal gas flows through 
the “roof and floor” of the porous ceramic plates that comprise the 
short, “dirty side” channels. The gas flows through the porous 
plates to the long, “clean side” channels. The gas flows through 
the porous plates to the long, “clean side” channels and finally to 
the clean gas plenum. The dust cake on the “dirty side” channels 
is periodically removed by applying a high-pressure reverse pulse 
of dry, clean gas through the clean gas plenum. For the TIDD plant 
fiter slipstream, air will be utilized for filter cleaning. 


(DOE/MC/26051-2998) Low-pressure-ratio regenera- 
tive exhaust-heated gas turbine: Final report. Tampe, L.A.; 
Frenkel, R.G.; Kowalick, D.J.; Nahatis, H.M.; Silverstein, S.M.; Wil- 
son, D.G. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). Dept. of Mechanical Engineering. Jan 1991. 173p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-89MC26051. Order Number DE91002079. Source: OSTI; 
NTIS; GPO Dep. 

A design study of coal-burning gas-turbine engines using the 
exhaust-heated cycle and state-of-the-art components has been 
completed. In addition, some initial experiments on a type of rotary 
ceramic-matrix regenerator that would be used to transfer heat 
from the products of coal combustion in the hot turbine exhaust to 
the cool compressed air have been conducted. Highly favorable 
results have been obtained on all aspects on which definite conclu- 
sions could be drawn. 


= 12 (DOE/MC/27259-T4) Moving granular-bed filter de- 
program topical : Base contract test plan. 
eal R.A.; Dilmore, W.J.; Fellers, A.W.; Gasparovic, A.C.; Kittle, 
W-F.; Lippert, tame Smeltzer, E.E.; Yang, Wc. Westinghouse 
Electric Corp., Pittsburgh, PA (United States). Science and Tech- 
nology Center. 17 Oct 1991. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-91MC27259. 
Order Number DE92017654. Source: OSTI; NTIS; GPO Dep. 
The Westinghouse Science & Technology Center has proposed 
a novel moving granular-bed filter concept, the Standieg Moving 
Granular-Bed Filter (S-MGBF) system, that overcomes the inherent 
deficiencies of the current state-of-the-art moving granular-bed filter 
technology. The S-MGBF system combines two unique features 
that make it highly effective for use in advanced coal-fueled power 
plants. First, the S-MGBF system applies pelletization technology 
to generate filter pellets from the power plant solid waste materials, 
and uses these pellets as a “once-through” filtering media to elimi- 
nate the need for costly, complex, and large filter media recycling 
equipment. This pelletizing step also generates a more environ- 
mentally acceptable solid waste product and provides the potential 
to incorporate gas-phase contaminant sorbents into the filtering 
media. , the S-MGBF system passes these pellets and 
the flyash laden power plant gas through a highly compact S- 
MGBF that uses cocurrent gas-pellet contacting in an arrangement 
that greatly simplifies and enhances the distribution of dirty gas to 
the moving bed and the disengagement of clean gas from the 
moving bed. 
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28113 (DOE/METC/C—92/7021) Development of advanced 
turbine systems: Meeting tomorrow's needs. Webb, H.A.; Ba- 
jura, R.A. USDOE Morgantown Energy Technology Center, WV 
(United States). [1992]. 12p. Sponsored by USDOE, Washington, 
DC (United States). (CONF-9206216—1: Advanced turbine confer- 
ence, Washington, DC (United States), 25-26 Jun 1992). Order 
Number DE92017339. Source: OSTI; NTIS; GPO Dep. 

The National Energy Strategy calls for increased efficiency in all 
sectors of energy use. It also projects a significant increase in nat- 
ural gas consumption by the year 2000, due in part to increased 
use a natural gas for electric power generation. Consistent with the 
NES, a Department of Energy program is being formulated to de- 
velop Advanced Turbine Systems (ATS) which will be: ultra-high 
efficiency, environmentally superior, and cost competitive. The ATS 
program is to be a comprehensive effort involving DOE Fossil 
Energy, DOE Conservation and Renewable Energy, turbine manu- 
facturers, the Gas Research Institute, the Electric Power Research 
Institute and others. A ten-year plan is being formulated to develop 
natural-gas-fired baseload power systems for commercial offering 
by 2002. Systems will be developed to serve both central power 
(utility and independent power producer) and industrial applica- 
tions. The central power systems will be suitable for future 
adaptation to coal firing. 


28114 (ETDE-mf-92557799) Gas turbines in practice - fil- 
tration of supply alr. Arbeitsgemeinschaft fuer Sparsmen und 
Umweltfreundiichen Energieverbrauch e.V. (ASUE), Hamburg (Ger- 
many). 1991 28p. (in German). Order Number DE92557799. 
Source: OSTI; NTIS (US Sales Only). 

If ambient air is to be used as combustion air for gas turbines, it 
must be cleaned first. This will help to prevent impediments of the 
blade aerodynamics and, in consequence, efficiency losses. Start- 
ing from a description of the effects of impure combustion air on 
gas turbine operation the brochure describes the fundamentals of 
air fitering and air filter design and presents practical hints on de- 
sign, construction, and operation. The appendix contains a check 
list for projecting the fresh air filtration of gas turbines. The check- 


list is in questionnaire form in order to permit updating of the 
operation experience. (orig.). 


28115 (ETDE-mf-92557831) Expanded basic design and 
component tests for a combined power plant comprising par- 
tlal gasification of coal in a pressurized, circulating fluidized 
bed and a fluidized bed furnace. Final report. EAB Energie- 
Anlagen Berlin GmbH (Germany); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Jul 1991 118p. (in 
German). Contract BMFT 0326611A. Order Number DE92557831. 
Source: OSTI; NTIS (US Sales Only). 

The available experimental results and experience in the fields of 
coal gasification and gas cleaning, which were obtained by devel- 
opment, planning and testing of specific single components, are to 
be used for developing an integrated system on this basis which 
combines fuel gas production in a pressurized, circulating fluidized 
bed with combustion in a circulating fluidized bed. Some compo- 
nents involve a functional risk or design risk, e.g. components of 
the coal and residual coke gate, the residual coke cooler, and 
components for fine dust removal from the combustion gas. To- 
gether with the techniques of atmospheric coal combustion in a 
circulating fluidized bed and the gasturbine process, which are 
used already industrially, the process of fuel gas production in a 
pressurized, circulating fluidized bed forms the 'DZWS’ multi- 
purpose power plant process. Design and planning of the 
subsystems - as well as their combination into the DZWS 
multi-purpose power plant process -are to serve the purpose of es- 
tablishing an integrated concept meeting power plant requirements. 
For this purpose, detailed investigations were required on the fol- 
lowing subsystems and systems: Coal feeding system; DZWS 
gasifier; ash and residual coke discharge system; ash and residual 
coke cooling system; systems for chlorine removal from fuel gas; 
fuel gas fine dedusting system; waste heat removal system behind 
the gasifier; gas turbine. The design data are to facilitate judge- 
ment of the performance of the industrial-scale system. The results 
of the basic design are to be linked with the economic analysis and 
the residual risk assessment in order to form the decision basisfor 
the construction of the demonstration power plant. (orig.). 
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28116 (IVO-A-05/91) Design of pump foundations for dy- 
namic excitations in power plant environment. Puttonen, K.; 
Kuikka, J. Imatran Voima Oy (IVO), Helsinki (Finland). 1991. 24p. 
Order Number DE92540952. Source: OSTI; NTIS. 

The design of foundations of horizontal centrifugal pumps for dy- 
namic excitation has been studied by dividing foundations into two 
main groups: foundations resting on soil and frame foundations. 
Within the groups different solutions are classified as a function of 
operating frequency. Spring foundations are introduced as a 
special solution. Dynamic excitations of pump foundations are de- 
scribed. Allowable eccentricities and levels of vibrations are defined 
according to the code practice. In the first example, a good coinci- 
dence was found between the results obtained by numerical 
design calculations and the measured response. The second ex- 
ample illustrates the resonance situation of spring foundations 
during the start-up phase. 


28117 (LA-UR-92-1964) Numerical analysis of the flow 
fields In a RQL gas turbine combustor. Cline, M.C. (Los Alamos 
National Lab., NM (United States)); Micklow, G.J.; Yang, S.L.; 
Nguyen, H.L. Los Alamos National Lab., NM (United States). 
[1992]. 21p. Sponsored by National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Contract C-30050-R;Contract NAG3-1113;Contract 
NAGS-1109. (CONF-920747-7: 28. joint propulsion conference, 
Nashville, TN (United States), 6-8 Jul 1992). Order Number 
DE92017509. Source: OSTI; NTIS; GPO Dep. 

The KIVA-2 code was modified to allow calculation of the flow 
field in a Richburn/Quick-quench/Lean-burn (RQL) staged gas 
turbine combustor including the airblast fuel nozzle. The results il- 
lustrate the complicated flow field present in RQL combustors. In 
particular the thermal protection requirements of the quick-quench 
mixer used in this study may be similar to those of the rich-burn 
combustor despite the presence of the cool dilution jet. Variation of 
the mass flow split between the fuel nozzle air passages has a sig- 
nificant effect on the flow as well as the level of the NO emissions. 
In addition, the slanted dilution slots form a counter-rotating flow 
field. From the results obtained to date, it appears that the modi- 
fied KIVA-2 code can be used to study the effects of various ROL 
combustor design and operating conditions. 


28118 (NEI-DK-873) Pressurized pulverized coal 
combustion: Preliminary study. Energiministeriets Energiforskn- 
ingsprogram. Braendsler og forbraendingsteknik. Risoe National 
Lab., Roskilde (Denmark); Voelund Forskningscenter, Kolding 
(Denmark); Elsamprojekt A/S, Fredericia (Denmark). Mar 1992 
287p. Contract ENS-1323/91-0018. Order Number DE92540824. 
Source: OSTI; NTIS. 

EFP-91. 

The purpose was to analyse the advantages of pressurized pul- 
verized coal combustion systems, to describe the state-of-the-art 
and to draw up a long-term programme for development of the re- 
lated technology. Gas turbines, combustion and hot gas cleaning 
(particularly alkali reduction) are dealt with in detail. In addition to 
efficiency calculations, a cost benefit analysis is carried out. It is 
considered that the efficiency potential of the relevant technology is 
promising. It is noted that research and development activities are 
being carried out in several countries and are supported by the 
governments of these countries, manufacturing companies and 
electric power companies. Necessary technical developments are, 
that with regard to gas turbines a further increase of the inlet tem- 
perature and a direct use of coal-derived gas should take place, 
that in the case of the pressurized combustion chamber molten 
slag removal should be sufficient, and that an adjacent hot gas 
cleaning process for alkali and particles which can operate at or 
beyond the gas turbine inlet temperature should be found. (AB). 


28119 (VTT-TIED-1314) Econo-environmental edge of 
LNWT in energy production. ElMahgary, Y. (Technical Research 
Centre of Finland, Espoo (Finland). Lab. of Electrical and Automa- 
tion Engineering). Technical Research Centre of Finland, Espoo 
(Finland).. Dec 1991. 55p. Order Number DE92540949. Source: 
OSTI; NTIS. 

The study concentrates on the economics of three of the LNWT 
flow and non-waste technology in energy production, viz., co- 
generation of electricity and heat, Integrated Coal Gasification 





Combined Cycles (IGCC), and Pressurized Fiuidized Bed Combus- 
tors (PFBC). The three technologies were compared to 
conventional coal power plant of the same size and producing the 
same level of emissions. The econo-environmental comparison has 
shown that in all the three cases the LNWTs have clear economic 
edge on the conventional coal power plant. This edge consists of 
pure economic savings and the savings which could have been 
otherwise spent in scrubbing of the emissions and pollutants such 
as; particulates, SO,, NO, and CO 2. Thus in the long run and 
within the frame of comprehensive assessment the LNWTs turn to 
be cost effective. It is recommended to enlarge the scope of the 
present study to include other LNWTs used in energy production 
as anaerobic digestion, steam-injected gas turbines, fuel cells, etc. 
The true cost effectiveness of these technologies could be valuated 
only after undertaking similar comprehensive assessments. 


2002 Waste Management 


Refer also to citation(s) 27387, 27388, 27389, 27393, 27394, 
27395, 27396, 27397, 27398, 27399, 27400, 27401, 27402, 27404, 
27405, 27406, 27407, 27408, 27409, 27410, 27411, 27412, 27413, 
27414, 27415, 27416, 27417, 27418, 27419, 27420, 27421, 27422, 
27423, 27424, 27425, 27426, 27427, 27428, 27429, 27430, 27431, 
27432, 27433, 27434, 27435, 27436, 27437, 27438, 27439, 27440, 
27441, 27447, 27448, 27489, 28112, 28122, 28460, 29274 


28120 (NEI-FI-160) Function and fleld property of online 
measurement meters: Final report. Vesterinen, R.; Knihtinen, J.; 
Ihalainen, J. Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab. 1991. 105p. 
(In Finnish). Order Number DE92540929. Source: OSTI; NTIS. 

Comparison of sulphur dioxide and nitrogen oxide meters at 
Rauhalahti power plant, and comparison of two sulphur dioxide 
meters at bark fueled power plants were made in this research. Six 
sulphur dioxide meters and three nitrogen oxide meters were in- 
cluded in the comparison. Darkness/particie content of flue gases 
could also be measured by one of the meters, carbon monoxide 
content with one of the meters, and carbon dioxide and water con- 
tent with one meter. Daily average of five sulphur dioxide meters 
was within range of 10 %. The hourly dispersion of the meters was 
however higher. Results given by one of the meters was one half 
or one third of those of the others. The results of nitrogen oxide 
meters were within the same limits as the main part of the sulphur 
dioxide meters. Sick GM 21 and Opsis meters, measuring through 
the channel, had been calibrated in the factory, and they could not 
be adjusted using calibration gas. Ultramat 5, Binos and ML 8850 
sulphur dioxide meters kept their calibration level well. ML 8840 ni- 
trogen oxide meter kept its zero.level well, but the measuring area 
crept slightly during the one week calibration period. Sick GM 21 
kept the collimation of the beam well during the measuring period. 
Sick GM 21 kept the collimation of the beam well during the mea- 
suring period. Best experiences in Finnish plants are of continuous 
action oxygen and darkness metering devices. The oxygen meters 
have been seen accurate, but in the case of darkness meters the 
opinions were dispersed. There were less experiences of sulphur 
dioxide and nitrogen oxide meters. 


28121 (TVA/RDG/EQS-91/5) Final environmental assess- 
ment: SO. compliance - Unit 3, Paradise Fossil Plant. 
Tennessee Valley Authority, Knoxville, TN (United States). Environ- 
mental Quality Staff. Aug 1991. 39p. Sponsored by Tennessee 
Valley Authority, Knoxville, TN (United States). Order Number 
DE92015729. Source: OSTI; NTIS; INIS. 

The Clean Air Act Amendments (CAAA) of 1990 require a 
national reduction in SO2 emissions to control acid rain. This envi- 
ronmental assessment (EA) describes alternatives considered (and 
the associated environmental consequences) for complying with 
SO, reduction requirements of the amendments at Tennessee Val- 
ley Authority's (TVA) Paradise Fossil Plant (PAF) Unit 3. TVA 
proposes to reduce SO. emissions at this unit to 1.2 Ib/10® Btu or 
less as part of its compliance with the CAAA requirements. The 
two most viable options to achieve this reduction are a switch to 
western low-sulfur coal and the installation of flue gas desulfuriza- 
tion (FGD), also called scrubbers. 
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2005 Environmental Aspects 
Refer also to citation(s) 28119, 28121, 29362 


28122 (DOE/PC/79864—-T1) Modeling of integrated environ- 
mental control systems for coal-fired power plants: Final 
report. Rubin, E.S.; Saimento, J.S.; Frey, H.C.; Abu-Baker, A.; 
Berkenpas, M. Carnegie-Melion Univ., Pittsburgh, PA (United 
States). Center for Energy and Environmental Studies. May 1991. 
228p. by USDOE, Washington, DC (United States). 
DOE Contract AC22-87PC79864. Order Number DE92016847. 
Source: OSTI; NTIS; GPO Dep. 

The Integrated Environmental Control Model (IECM) was de- 
signed to permit the systematic evaluation of environmental control 
options for pulverized coal-fired (PC) power plants. Of special 
interest was the ability to compare the performance and cost of ad- 
vanced pollution control systems to “conventional” technologies for 
the control of particulate, SO2 and NO,. Of importance also was 
the ability to consider pre-combustion, combustion and post- 
combustion control methods employed alone or in combination to 
meet tough air pollution emission standards. Finally, the ability to 
conduct probabilistic analyses is a unique capability of the IECM. 
Key results are characterized as distribution functions rather than 
as single deterministic values. (VC) 


2006 Economic, industrial, and Business Aspects 
Refer also to citation(s) 28119 
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Refer also to citation(s) 29822 


28123 (DOE/OSTI-8200-R54-Suppl.) Commercial nuclear 
power reactors in the United States: 31 December 1990: Revi- 
sion 54, Supplement. USDOE Office of Scientific and Technical 
Information, Oak Ridge, TN (United States). [1990]. 3p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE91009109. Source: OSTI; NTIS; INIS; GPO Dep. 

This map provides locations and status of commercial nuclear 
power reactors in the United States. (Fi) 


28124 (IAEA-TECDOC-658) Safety related maintenance in 
the framework of the reliability centered maintenance concept. 
International Atomic Energy Agency, Vienna (Austria). Jul 1992. 
204p. (CONF-9105369-: Technical committee meeting on safety 
related maintenance in the framework of the reliability centered 
maintenance concept, Vienna (Austria), 27-30 May 1991). Order 
Number DE92642356. Source: OSTI; NTIS (US Sales Only); INIS. 
Elevated safety requirements and ever increasing costs of main- 
tenance of nuclear power plants stimulate the interest in different 
methods and approaches to optimize maintenance activities. 
Among different concepts, the Reliability Centered Maintenance 
(RCM) as an approach to improve Preventive Maintenance (PM) 
programmes is being widely discussed an applied in several IAEA 
Member States. In order to summarize basic principles and current 
implementation of the RCM, the IAEA organized a Consultants 
Meeting in November 1990. The report prepared during that meet- 
ing was discussed during the Technical Committee Meeting (TCM) 
held in May 1991. Numerous technical presentations as well as 
panel and plenary discussions took place at the TCM. This docu- 
ment contains the report of the Consultants Meeting (modified to 
include comments of the TCM), a summary of the most important 
discussions as well as all 14 papers presented at the TCM. 


28125 (IAEA-TECDOC-658, pp. 91-98) Effective mainte- 
nance as a tool for nuclear power plant equipment and 
systems reliability management. Nikolaev, V. (Ministry of Atomic 
Energy, Moscow (Russian Federation)); Gourinovich, V. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jul 1992. 
(CONF-9105368-: Three-nations annual meeting on nondestruc- 
tive testing, Lucerne (Switzerland), 6-8 May 1991). In Safety 
related maintenance in the framework of the reliability centered 
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maintenance concept. 204p. Order Number DE92642356. Source: 
OSTI; NTIS (US Sales Only); INIS. 

After a short introduction to the site operating organization ‘and 
importance of using of reliability based maintenance evaluation 
methods in improving the maintenance activities this paper first de- 
scribes a point of view concerning the maintenance impact on the 
reliability of pliant equipment. The author considers the mainte- 
nance system as an effective managerial tool to maintain the 
reliability of equipment. In the third part of the paper starting with 
the definition of "Maintenance system” the author discusses the ap- 
proaches for maintenance system optimizing. While giving an idea 
on some additional analytical steps of RCM analysis, he also 
enters into more detail concerning the features of maintenance phi- 
losophy. (author). 6 refs. 


28126 (IAEA-TECDOC-658, pp. 129-134) International main- 
tainabliity standards. Krasnodebski, J. (Ontario Hydro, Toronto, 
Ontario (Canada). Design and Construction Branch); Wainwright, 
C.B.; Grover, M.S. International Atomic Energy Agency, Vienna 
(Austria). Jul 1992. (CONF-9105369-: Technical committee meet- 
ing on safety related maintenance in the framework of the reliability 
centered maintenance concept, Vienna (Austria), 27-30 May 1991). 
In Safety related maintenance in the framework of the reliability 
centered maintenance concept. 204p. Order Number 
DE92642356. Source: OSTI; NTIS (US Sales Only); INIS. 

Electric power plant operators are paying increasing attention to 
maintenance because of the ever increasing maintenance work 
loads affecting plant availability, safety and costs. Techniques such 
as Predictive Maintenance, and Reliability Centred Maintenance 
(CRCM) are being utilized by plant operators to optimize mainte- 
nance programs and reduce plant life cycle costs. However, the 
ability to maintain equipment at a specified performance level, with 
expected staff and resources constraints, depends on plant main- 
tainability. Maintainability is a parameter of design and is a result 
of decisions taken in the conceptual and detailed design stages of 
a plant in the areas of : Plant layout, System design, Equipment 
specification and selection. In order to provide guidance in fields of 
maintainability, and maintenance planning and support, a set of in- 


ternational standards in this field has been prepared by the 
Technical Committee 56 - Reliability and Maintainability of the Inter- 
national Electrotechnical Commission (IEC). The standards on 
maintainability and maintenance planning and support are generic 
and can be applied to nuclear power station equipment, as well as, 
with some tailoring, to nuclear power stations design. 3 refs. 


28127 (IAEA-TECDOC—658, pp. 135-142) Important decl- 
sions in rellability centered maintenance (RCM) program 
planning: Inception to implementation. Owsenek, L.W. (PRC 
Engineering Systems, Inc., Reston, VA (United States)); Midgett, 
W.D. International Atomic Energy Agency, Vienna (Austria). Jul 
1992. (CONF-9105369-: Technical committee meeting on safety 
related maintenance in the framework of the reliability centered 
maintenance concept, Vienna (Austria), 27-30 May 1991). In Safety 
related maintenance in the framework of the reliability centered 
maintenance concept. 204p. Order Number DE92642356. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Reliability Centered Maintenance (RCM) Programs in the US nu- 
clear industry follow relatively standardized RCM analytical 
methodology. While much attention has been directed to subtle dif- 
ferences in technical approach, some of the more fundamental 
issues have not been as thoroughly debated and can have an 
even greater effect on the outcome of an RCM program. Important 
and justifiable differences exist in RCM Programs based on differ- 
ences in plant size, age, performing organization, character and 
adequacy of the existing PM program, goals and objectives set for 
the program, and a number of other factors based on the unique 
character of the plant and its engineering, operations and mainte- 
nance staff. This paper discusses a number of the more significant 
issues and decisions which must be made by utilities based on 
these differences, and how these decision have a profound effect 


on the conduct of the RCM evaluations as well as the adequacy of 
the results. (author). 


28128 (IAEA-TECDOC-—658, pp. 143-148) Degradation mode 
analysis: An approach to establish effective predictive mainte- 
nance tasks. Sonnett, D.E. (Life Cycle Engineering, Inc., 
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Charleston, SC (United States)); Douglass, P.T.; Barnard, D.D. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1992. 
(CONF-9105369-: Technical committee meeting on safety related 
maintenance in the framework of the reliability centered mainte- 
nance concept, Vienna (Austria), 27-30 May 1991). In Safety 
related maintenance in the framework of the reliability centered 
maintenance concept. 204p. Order Number DE92642356. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A significant number of nuclear generating stations have been 
employing Reliability Centered Maintenance Methodology to arrive 
at applicable and effective maintenance tasks for their plant equip- 
ment. The resultant endpoint of most programs has been an 
increased emphasis on predictive maintenance as the task of 
choice for monitoring and trending plant equipment condition to ad- 
dress failure mechanisms of the analysis. Many of the plants have 
spent several years conducting reliability centered analysis before 
they seriously begin implementing predictive program improve- 
ments. In this paper we present another methodology, entitled 
Degradation Mode Analysis, which provides a more direct method 
to quickly and economically achieve the major benefit of reliability 
centered analysis, namely predictive maintenance. (author). 2 figs. 


28129 (IAEA-TECDOC-658, pp. 149-159) Risk analysis en- 
hancement via computer applications. Barnard, D.D. (Life Cycle 
Engineering, Inc., Charleston, SC (United States)); Sonnett, D.E. 
International Atomic Energy Agency, Vienna (Austria). Jul 1992. 
(CONF-9105369-: Technical committee meeting on safety related 
maintenance in the framework of the reliability centered mainte- 
nance concept, Vienna (Austria), 27-30 May 1991). In Safety 
related maintenance in the framework of the reliability centered 
maintenance concept. 204p. Order Number DE92642356. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since the development of Reliability Centered Maintenance 
(RCM) by the airline industry, there has been various alternative 
approaches to applying this methodology to the nuclear power in- 
dustry. Some of the alternatives were developed in order to shift 
the focus of analyses on plant specific concerns but the greatest 
majority of alternatives were developed in attempt to reduce the ef- 
fort required to conduct a RCM analysis on as large of scale as a 
nuclear power station. Computer applications have not only re- 
duced the amount of analysis time but have also produced more 
consistent results, provided an effective working RCM analysis tool 
and made it possible to automate a Living Program. During the de- 
velopment of a RCM Program at South Carolina Electric and Gas’ 
V.C. Summer Nuclear Station (VCSNS), computer applications 
were developed. 6 figs, 1 tab. 


28130 (IAEA-TECDOC-658, pp. 173-192) A process for 
risks focused maintenance. Lofgren, E.V. (Science Applications 
International Corp., McLean, VA (United States)); Cooper, S.E.; 
Kurth, R.E. International Atomic Energy Agency, Vienna (Austria). 
Jul 1992. (CONF-9105369-: Technical committee meeting on 
safety related maintenance in the framework of the reliability cen- 
tered maintenance concept, Vienna (Austria), 27-30 May 1991). In 
Safety related maintenance in the framework of the reliability cen- 
tered maintenance concept. 204p. Order Number DE92642356. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes work performed for the U.S. Nuclear Regu- 
latory Commission (NRC) as technical support for a proposed 
Maintenance Rule. A risk-centered approach for identifying equip- 
ment to be included within the purview of such a rule (critical 
equipment) was developed, along with a stylized Reliability- 
Centered Maintenance (RCM) approach that would be specified for 
such equipment. Maintenance of equipment not classified as criti- 
cal would be left to the discretion of the plant. The processes 
defined were demonstrated through a series of trial applications 
with cooperating Utilities. The five trial applications were: identify- 
ing critical equipment using a PRA; identifying critical equipment 
when a PRA is not available; RCM on standby equipment using 
the prescribed steps; RCM on normally operating equipment using 
the prescribed steps; and RCM on passive equipment using the 
prescribed steps. The conclusion was that a risk-focused mainte- 
nance approach could be specified that was usable, presented 
only a small additional burden to the plant, and was regulatable. 5 
refs, 4 figs, 4 tabs. 
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28131 (KlYal-90-25) The problems of fire protection In nu- 
clear power plant. Azarov, S.|.; Tokarevskij, V.V. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1990. 13p. (in 
Russian). Order Number DE92642363. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The systematization of literature data on the fires in Nuclear 
Power Plant (NPP) was presented and the emergency conditions 
resulting in fires were analysed. It was shown that 30-50 fires occur 
in all the NPP in the whole world annually. The main causes were 
described and the places of ignition were indicated with probability 
determination of its emergency. The tendencies of development of 
fire detection methods and construction of control principles sys- 
tems of pre fire situations were revealed. The advanced level of 
development control means of pre fire situations were analysed and 
the ways of its improvement were shown. (author) 26 refs.; 1 tab. 


28132 (KIYal-90-30) An estimation of fire danger of ign 
tion sources in nuclear power plant (NPP) premises. Azarov, 
S.l.; Tokarevskij, V.V. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1990. 13p. (in Russian). Order Number 
DE92642364. Source: OSTI; NTIS (US Sales Only); INIS. 

A classification of fire danger factors in the premises of NPP is 
presented. The scenarios of fire emergency in core was analysed 
depending on the change estimation of radiation condition. The 
probabilities of fuel mixture appearance and emergency of ignition 
sources in the NPP containments were considered. (author) 12 
refs.; 4 tabs. 


2101 Power Reactors, Nonbreeding, Light-Water 
Moderated, Bolling Water Cooled 


Refer also to citation(s) 28152, 28316, 28328, 28339, 28340, 
28342, 28343, 28344, 28345, 28346, 28350 


28133 (IAEA-TECDOC-658, pp. 81-90) Present status of 
reliability centered maintenance (RCM) in . Ohta, K. (Nu- 
clear Power Engineering Test Centre (NUPEC), Tokyo (Japan)). 
International Atomic Energy Agency, Vienna (Austria). Jul 1992. 
(CONF-9105369-: Technical committee meeting on safety related 
maintenance in the framework of the reliability centered mainte- 
nance concept, Vienna (Austria), 27-30 May 1991). In Safety 
related maintenance in the framework of the reliability centered 
maintenance concept. 204p. Order Number DE92642356. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since most of the maintenance activities in Japan have been 
performed during the periodic inspection, the paper will explain the 
present status of the Japanese periodic inspection and the reliabil- 
ity evaluation activities using Fault Tree Analysis (FTA) developed 
by NUPEC, and also will comment on Reliability Centered Mainte- 
nance (RCM). 1 ref., 4 figs, 3 tabs. 


28134 (IAEA-TECDOC-—658, pp. 111-124) The reliability cen- 
tered maintenance (RCM) analysis applied to the safety related 
components of a nuclear power plant. Eramo, A. (ENEA, Rome 
(Italy). Nuclear Safety Dept.); Pasquini, M. International Atomic En- 
ergy Agency, Vienna (Austria). Jul 1992. (CONF-9105369-: 
Technical committee meeting on safety related maintenance in the 
framework of the reliability centered maintenance concept, Vienna 
(Austria), 27-30 May 1991). In Safety related maintenance in the 
framework of the reliability centered maintenance concept. 204p. 
Order Number DE92642356. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The present paper gives an outline of the activities that the nu- 
clear Italian Inspectorate, in cooperation with the utility, has carried 
on to improve the nuclear power plant reliability and availability. 
Some cases in which the "RCM" method has been applied for 
identification of applicable and efficient preventive maintenance 
(PM) programs are described (the maintenance also includes 
surveillance activities). The analysis has been on the operating ex- 
perience, failure and maintenance data concerning an observation 
period of 8-10 years. Quantitative studies and statistical analyses 
on components as valves, D/Gs, instrumentations, snubbers have 
been made, but in this paper a qualitative study with its conclusions 
is reported. All these measures taken have demonstrated a signifi- 
cant improvement of the components and systems performance. 


The operating experience data acquired successively have con- 
firmed that benefits on the global pliant safety have been carried 
out. The "snubbers” operating experience from Caorso plant, being 
a significant sample, will be the basis for this study. 6 figs, 6 tabs. 


28135 (IAEA-TECDOC-658, pp. 161-171) Decision support 
system for effective plant maintenance. Shimizu, S. (Toshiba 
Corp., Kawasaki, Kanagawa (Japan)); Sakurai, S.; Mori, T.; 
Takekuro, |. International Atomic Energy Agency, Vienna (Austria). 
Jul 1992. (CONF-9105369-: Technical committee meeting on 
safety related maintenance in the framework of the reliability cen- 
tered maintenance concept, Vienna (Austria), 27-30 May 1991). In 
Safety related maintenance in the framework of the reliability cen- 
tered maintenance concept. 204p. Order Number DE92642356. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A Systematic Reliability Improvement (SRI) program and its sup- 
porting computerized tool for nuclear power plants have been 
developed to enhance pliant reliability based on improving 
information-handling methods in the Reliability Centered Mainte- 
nance (RCM) methodology. In developing the program, the 
information-handling methods in the Failure Mode effects and Criti- 
cality Analysis (FME/CA) and the Logic Tree Analysis (LTA) were 
modified to more accurately determine the reliability improvements. 
The developed SRI program has been validated through its appli- 
cation to a primary loop recirculation (PLR) system in boiling water 
reactor (BWR) plants. 4 refs, 8 figs, 2 tabs. 


28136 (JAERI-M-—92-067) Performance evaluations of a 
high conversion ae water reactor core with an axially het- 
erogeneous core concept. Morimoto, Yuichi (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Okumura, Keisuke; Ishiguro, Yukio. Japan Atomic 
Energy Research Inst., Tokyo (Japan). May 1992. 41p. (In Japan- 
ese). Order Number DE92556726. Source: OSTI; NTIS; INIS. 

in order to evaluate basic core performances of a high conver- 
sion boiling water reactor with an axially heterogeneous core, three 
dimensional core burnup calculations coupled with thermal- 
hydraulics calculations were made under the Haling strategy. The 
effective moderator to fuel volume ratio of the core is about 0.25 to 
achieve the high conversion ratio close to 1.0, and the core con- 
sists of multi-layers of axial blanket parts and fissile fuel parts to 
reduce a positive void coefficient. As a result of the burnup analy- 
ses, it was confirmed that the axially heterogeneous core concept 
was effective to decrease the coolant void reactivity coefficient to 
negative side, in comparison with a homogeneous core. In the 
case that the average exposure of discharged fuel is assumed to 
be 45GWdk, the proposed core has the fissile plutonium surviving 
ratio of 1.03. (author). 


28137 (JAERI-M-92-068) Development of a BWR core 
burn-up calculation code COREBN-BWR. Morimoto, Yuichi 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Okumura, Keisuke. Japan Atomic 
Energy Research Inst., Tokyo (Japan). May 1992. 115p. (in Japan- 
ese). Order Number DE92556727. Source: OSTI; NTIS; INIS. 

In order to evaluate core performances of BWR type reactors, 
the three dimensional core burnup calculation code COREBN-BWR 
and the fuel management code HIST-BWR have been developed. 
In analyses of BWR type reactors, thermal hydraulics calculations 
must be coupled with neutronics calculations to evaluate core per- 
formances, because steam void distribution changes according to 
the change of the power distribution. By installing new functions as 
follows to the three dimensional core burnup code COREBN2 de- 
veloped in JAERI for PWR type reactor analyses, the code system 
becomes to be applicable to burnup analyses of BWR type reac- 
tors. (1) Macroscopic cross section calculation function taking into 
account of coolant void distribution. (2) Thermal hydraulics calcula- 
tion function to evaluate core flow split, coolant void distribution 
and thermal margin. (3) Burnup calculation function under the Hal- 
ing strategy. (4) Fuel management function to incorporate the 
thermal hydraulics information. This report consists of the general 
description, calculational models, input data requirements and their 
explanations, detailed information on usage and sample input. (au- 
thor). 
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28138 (PS-119) Bypass channel modelling and new void 
correlations for the BWR option of the SILWER code. Saphier, 
S. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); Grimm, P. 
Paul Scherrer Inst. (PSI), Villigen (Switzerland). Feb 1992. 98p. (in 
Arabic). Order Number DE92640822. Source: OSTI; NTIS; INIS. 

Two major modifications were introduced to the BWR thermal hy- 
draulic part of the SILWER code. A detailed bypass channel model 
was added to each simulated boiling channel in the code and an 
improved void correlation was introduced. The bypass channel was 
modelled in the same manner as the fuel coolant channel. As a 
consequence each fuel assembly of a BWR can now be modelled 
by the main and the bypass channel. Same nodalization was used 
for both channels. in each of these the nodal pressure, enthalpy, 
temperature and void-fraction are calculated. The flow in each sim- 
ulated channel is independently calculated in an iterative manner 
so that the total pressure drop across each of the simulated chan- 
nels, (bypass and main), will be the same. The original SILWER 
code had a limited number of void correlations not applicable to 
the full range of flow conditions occurring in a BWR. The void cor- 
relations existing in the literature were identified, and listed. The 
usage 0} wie Coireiaiions by different T-H codes was also noted. 
The Chexal Lellouche void correlation, claimed to be a full-range 
drift flux correlation for vertical flows was introduced into the SIL- 
WER code. The correlation was independently tested and verified. 
it was also compared to other correlations used in the same code 
for a full power case. it is shown that for normal flow condition the 
new correlation is in agreement with previously used correlations 
but produces higher values of void fraction at higher quality values. 
The SILWER T-H part was extensively modified and new routines 
were added to make it compatible with the standard ANSI FOR- 
TRAN. (author) 9 figs., 10 tabs., 21 refs. 


2102 Power Reactors, Nonbreeding, Light-Water 
Moderated, Nonbolling Water Cooled 


Refer also to citation(s) 28133, 28199, 28313, 28315, 28321, 
28323, 28324, 28326, 28327, 28328, 28329, 28331, 28338, 28339, 
28340, 28348, 28349 


28139 (IAEA-TECDOC-658, pp. 51-67) Rellablilty centered 
maintenance (RCM) at Southern California Edison. Bloom, N.B. 
(Southern California Edison Co., San Clemente, CA (United 
States)). International Atomic Energy Agency, Vienna (Austria). Jul 
1992. (CONF-9105369-: Technical committee meeting on safety 
related maintenance in the framework of the reliability centered 
maintenance concept, Vienna (Austria), 27-30 May 1991). In Safety 
related maintenance in the framework of the reliability centered 
maintenance concept. 204p. Order Number DE92642356. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper discuss the fundamentals of the RCM programme at 
Southern California Edison Co. San Onofre NPP. Different steps in 
the implementation of RCM are described, together with the review 
of information (documentation and data) needed for the analysis. 
The RCM decision logic and performance of FEMA is described in 
detail. Implementation of the RCM recommendation is discussed. 
Direct as well as indirect benefits of the RCM programme imple- 
mentation are detailed. (author). 6 figs. 


28140 (IAEA-TECDOC-€58, pp. 69-79) Procedure for the ar- 


t of the reliability centered maintenance (RCM) 
activity at the Paks Nuclear Power Plant. Kiss, Z. (Paksi Atom- 
eroemue Vallalat, Paks (Hungary)); Timar, K. International Atomic 
Energy Agency, Vienna (Austria). Jul 1992. (CONF-9105369-: 
Technical committee meeting on safety related maintenance in the 
framework of the reliability centered maintenance concept, Vienna 
(Austria), 27-30 May 1991). In Safety related maintenance in the 
framework of the reliability centered maintenance concept. 204p. 
oo Number DE92642356. Source: OSTI; NTIS (US Sales Only); 

| 

The use of the RCM approach for optimizing maintenance of 
technological systems is proposed. Details for the supervision of 
the system, as well as the evaluation of the system elements are 
described. The evaluation of the state of the system as a whole 
was performed to determine influence of individual elements. For 
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each of the individual elements, positive or negative influence to 
the system capability is detected. (author). 1 fig. 


28141 (IAEA-TECDOC-658, pp. 99-110) Development of re- 
liability centered maintenance (RCM) methodology for the 
Electricite de France Nuclear Plants: A pilot application to the 
CVCS system. Jacquot, J.P. (Electricite de France, Chatou 
(France). Research and Development Div.); Legaud, P.; Zwingel- 
stein, G. International Atomic Energy Agency, Vienna (Austria). Jul 
1992. (CONF-9105369—: Technical committee meeting on safety 
related maintenance in the framework of the reliability centered 
maintenance concept, Vienna (Austria), 27-30 May 1991). In Safety 
related maintenance in the framework of the reliability centered 
maintenance concept. 204p. Order Number DE92642356. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Several Reliability Centered Maintenance (RCM) studies have 
recently demonstrated that RCM methodology developed in aero- 
nautics and later adopted by the U.S. military is also applicable in 
the nuclear industry. Considering the first results obtained and the 
potential advantages of this approach, an RCM project was started 
in 1990 for EDF Nuclear Power Plants Maintenance. This paper 
presents the objectives of the project, its organization, and the spe- 
cific concepts and methods used in the RCM process. Preliminary 
results obtained in the pilot application as well as the potential im- 
provements of the methods are described. (author). 3 refs, 6 figs. 


28142 (INIS-mf-14077) Kemkraftwerk Obrigheim GmbH. 
Annual report 1990. Koerner, C. Kernkraftwerk im GmbH 
(Germany). 1991 82p. (In German). Order Number DE92557830. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Obrigheim nuclear power station was operated at full load 
from January 1 through May 25, 1990, generating 1.236 GWh of 
electrical energy in 3.475 operating hours. The Obrigheim nuclear 
power station thus achieved during this period of 145 days in 1990 
an operating availability of 100%. Since its commissioning in Octo- 
ber 1968, the Obrigheim reactor station has been operating for 
158.341 hours, generating 53.361 GWh (gross), and from test op- 
eration started in March 1969 up to the end of 1990, all in all 
53.249 GWh have been generated in 157.561 operating hours, 
which means an availability time ratio of 82.3 %, and a capacity 
factor of 80.1%. The plant was shut down in 1990 for the 21st refu- 
elling operation including inspection and repair work, for a fictitious 
period of 942 hours. In addition, power operation was stopped by 
an order of the supervisory authority for another 4.343 hours, so 
that the plant remained disconnected from the grid between May 
26 and December 31, 1990. In the first part of the year 1990, until 
May 26, the plant had an excellent availability time ratio and thus 
contributed about 2.5% of the safe, economic and environmentally 
sound electricity supplies in Baden-Wuerttemberg. (orig/HP). 


28143 (IPEN-PUB-342) Simplified methodology for Angra 
1 containment analysis. Neves Conti, T. das; Souza, A.L. de; 
Sabundjian, G. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). Aug 1991. 13p. (In Portuguese). 
(CONF-880440—: 2. Brazilian meeting on nuclear energy, Rio de 
Janeiro (Brazil), 23-26 Apr 1988). Order Number DE92640845. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A simplified methodology of analysis was developed to simulate 
a Large Break Loss of Coolant Accident in the Angra 1 Nuclear 
Power Station. Using the RELAP5/MOD1, RELAP4/MODS5 and 
CONTEMPT-LT Codes, the time variation of pressure and temper- 
ature in the containment was analysed. The obtained data was 
compared with the Angra 1 Final Safety Analysis Report, and too 
those calculated by a Detailed Model. The results obtained by this 
new methodology such as the small computational time of simula- 
tion, were satisfactory when getting the preliminary evaluation of 
the Angra 1 global parameters. (author). 


28144 (IPEN-PUB-343) Simulation of blowdown experl- 
ments with the TRAC-PD2 code. Freitas, R.L.; Neves Conti, T. 
das. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). Aug 1991. 10p. (in Portuguese). (CONF- 
860343—: 1. general congress on nuclear energy, Rio de Janeiro 
(Brazil), 17-20 Mar 1986). Order Number DE92640846. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The experiments CANON and EDWARD'S PIPE were intended 
to simulate the blowdown phase of a typical PWR loss-of-coolant 
accident by depressurizing horizontal tubes filled with water at dif- 
ferent pressures and temperatures. In this work the computer code 
TRAC-PD2 was employed to model those experiments. The code 
results are in good agreement with the experimental data. (author). 


28145 (IPEN-PUB-344) Consequences In the pumps oper- 
ation during a large loss of coolant accident. Santos, G.A. dos; 
Sabundjian, G. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). Aug 1991. 17p. (In Portuguese). 
(CONF-880440—: 2. Brazilian meeting on nuclear energy, Rio de 
Janeiro (Brazil), 23-26 Apr 1988). Order Number DE92640847. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The event of living on or turning off the operation of the Reactor 
Cooling Pumps - RCPs, in the case of a Loss of Coolant Accident 
- LOCA, has been a reason of a lot of studies after the Three Mile 
Island 2 accident. Thus, it was investigated a large break LOCA in 
the cold leg of Angra 1, with the RELAP4/MODS5 Code during the 
blowdown. The attained results indicated that the best performance 
of the core was in the case where the RCPs had been turned off in 
the beginning of the transient, when compared with different opera- 
tion conditions of the RCPs. (author). 


28146 (IPEN-PUB-345) Comparison between RELAPS/ 
MOD1 and TRAC-PD2 codes in the CANON experience. 
Sabundjian, G.; Freitas, R.L.; Neves Conti, T. das. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
Aug 1991. 18p. (in Portuguese). (CONF-861272-: 6. national 
meeting of reactor physics and thermohydraulic, Sao Jose dos 
Campos (Brazil), 3-5 Dec 1986). Order Number DE92640848. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present work reports comparisons between experimental 
and theoretical data done with the RELAP5/MOD1 and TRAC-PD2 
codes, with particular emphasis on RELAP5S/MOD1 code run with 
basic experimental data from the CANON depressurization simula- 
tion. This experiment simulates a Loss of Primary Coolant Accident 
due to a Large Rupture - LOCA, through the depressurization of a 
horizontal tube containing water with the instantaneous break of 
one side of the tube where measurements of pressure, tempera- 
ture and void fraction are taken during the transient. The results of 
this comparison show that RELAP5/MOD1 code predict more satis- 
factorily the time dependent behavior of the pressure and void 
fraction than TRAC-PD2 code for several initial condition consid- 
ered in the CANON experiment. (author). 


28147 emia Gan Comparison of the RELAP4/MOD3 
and Ri DS results to the loss-of-coolant accident 
blowdown phase simulation on the Angra-1 nuclear power sta- 
tlon. Sabundjian, G.; Neves Conti, T. das. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). Sep 
1991. 16p. (In Portuguese). (CONF-8904254—: 7. national meeting 
of reactor physics and thermohydraulic, Recife (Brazil), 26-28 Apr 
1989). Order Number DE92640849. Source: OSTI; NTIS (US 
Sales Only); INIS. 

It’s very important to obtain information of certain thermalhy- 
draulic parameters of the Angra 1 Nuclear Power Plant during a 
large LOCA in three different points: in the cold leg, in the hot leg 
and between the steam generator and the pump. in this way, these 
paper describes the results comparison of these accidents with the 
RELAP4/MODS3 and RELAP4/MODS5 codes with the results in the 
Final Safety Analysis Report of Angra 1. It was used a 36 control 
volume model, with 48 junctions between the control volumes, 25 
heat exchange structures and 8 valves. The transient i 
were made just during the blowdown phase of the LOCA. (author). 


28148 (IPEN-PUB-347) The application of the TRAC-PD2 
code in the CANON experiment. Neves Conti, T. das; Freitas, 
R.L. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). Sep 1991. 14p. (In Portuguese). (CONF- 
8504349-: 5. Brazilian meeting on reactor physics and thermal 
hydraulic, Rio de Janeiro (Brazil), 10-12 Apr 1985). Order Number 
DE92640850. Source: OSTI; NTIS (US Sales Only); INIS. 

The TRAC code (Transient Reactor Analysis Code), developed 
in the Los Alamos National Laboratory, is used to accident analysis 
in light water reactor. The TRAC-PD2 version, used in this paper, 


has a refined dynamic flow model for two fluids, which is based on 
the conservation equations of mass, momentum and energy for liq- 
uid and vapor, allowing then a mechanical and thermal unbalance 
between phases. This paper presents a comparison of the TRAC- 
PD2 code with the CANON experiment, which simulates a Loss of 
Coolant Accident (LOCA) by depressurizing a horizontal tube filled 
with water at different temperatures. The experiment consists in a 
instantaneous rupture in one of the tube’s edge, taking measures 
of pressure and void fraction during the transient. The TRAC-PD2 
code results are in a good agreement with the pressure and void 
fraction evolution obtained in the CANON experiment. (author). 


28149 (IPEN-PUB-350) Linking of FRAP-T, FRAPCON and 
RELAP-4 codes for transient analysis end acckients of light 
water reactors fuel rods. Marra Neto, A.; Silva, A.T. e; Sabund- 
ve: G.; Freitas, R.L.; Neves Conti, T. das. snalinhe te Peneiees 

Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). Sep 
1991. 19p. (in Portuguese). (CONF-8904254—: 7. national meeting 
of reactor physics and thermohydraulic, Recife (Brazil), 26-28 Apr 
1989). Order Number DE92640852. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The computer codes FRAP-T, FRAPCON and RELAP-4 have 
been linked for the fuel rod behavior analysis under transients and 
hypothetical accidents in light water reactors. The results calcu- 
lated by thermal hydraulic code RELAP-4 give input in file format 
Seedeas aieathae oaeeineeens If the effect of fuel 

fuel performance code FRAP- 

atime for thhe transient 

by RELAP-4 (MODS), FRAP-T6 is to suaneaiea pressurized wa- 

ter reactor fuel rod behavior during the blowdown phase under 

large break loss of coolant accident conditions. Two cases have 

been analysed: without and with initialization from FRAPCON-2 
steady state data. (author). 


(IPEN-PUB-351) Utilization of the RELAP4/MODS/ 
SAS code version in loss of coolant accident in the Angra 1 
pe fn ca Sabundjian, G.; Freitas, R.L. Instituto de 

Pesquisas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
Sep 1991. 9p. (in Portuguese). (CONF-860343-: 1. general 
congress on nuclear energy, Rio de Janeiro (Brazil), 17-20 Mar 
1986). Order Number DE92640853. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new version of computer code RELAP4/MODS was developed 
to improve the output. The new version, called RELAP4/MODS5/ 
SAS, prints the main variables in graphical form. In order to check 
the program, a 36 - volume simulation of the Loss-of-Coolant Acci- 
dent for Angra - | was performed and the results compared to 
those of a existing 44 - volume simulation showed a satisfactory 
agreement with a substantial reduction in computing time. (author). 


28151 (IPEN-PUB-352) Analysis of Angra-1 fuel rod during 
break loss-of-coolant 


Nucleares (IPEN), Sao Paulo, SP (Brazil). Sep 1991. 16p. (in Por- 
tuguese). (CONF-9007179-: 3. general Brazilian congress of 
nuclear energy, Rio de Janeiro (Brazil), 22-27 Jul 1990). Order 
Number DE92640854. Source: OSTI; NTIS (US — Only); INIS. 


jeahgits Report. (author). 


(NUREG/CR-5864) Theoretical and user's manual 
for pePRAISE: A probabilistic fracture mechanics computer 


code for piping reliability analysis. Harris, D.O. (Failure Analysis 
Associates, Inc., Menlo Park, CA (United States)); Dedhia, D.D.; 
Lu, S.C. Nuclear Regulatory Commission, Washington, DC (United 
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States). Div. of Engineering; Lawrence Livermore National Lab., 
CA (United States); Failure Analysis Associates, Inc., Menlo Park, 
CA (United States). Jul 1992. 317p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (UCRL-ID—109798). Source: OSTI; NTIS; INIS; 
GPO. 

The purpose of this document is to collect under one cover and 
update the documentation related to the PRAISE Computer Code. 
pce-PRAISE is the most recent version of the code, which is a prob- 
abilistic fracture mechanics code that has recently been modified to 
run on an IBM personal computer to evaluate the reliability of 
welds in nuclear power plant piping systems. pc-PRAISE was 
adapted from the PRAISE Computer Code, which was originally 
developed in 1980-81 by Lawrence Livermore National Laboratory 
(LLNL) under funding from the US Nuclear Regulatory Commission 
for assessment of the influence of seismic events on the failure 
probability of piping in pressurized water reactors. PRAISE is an 
acronym for Piping Reliability Analysis Including Seismic Events, 
and has been significantly expanded in recent years to allow con- 
sideration of both crack initiation and growth in a variety of piping 
materials in pressurized and boiling water reactors. PRAISE has a 
deterministic basis in fracture mechanics. Some of the inputs, such 
as initial crack size and inspection detection probability, are consid- 
ered to be random variables, and failure probability versus time for 
a given weldment is evaluated by Monte Carlo simulation. Complex 
realistic stress histories can be treated by the code, and sets of 
random material properties for representative piping materials are 
built into the code. This document provides a comprehensive sum- 
mary of the deterministic basis of the code, along with description 
of statistical distributions of random variables. Code inputs are de- 
scribed and an extensive set of sample problems is provided along 
with descriptions of representative outputs. 


28153 (SAND-91-1371C) Flaw distribution development 
from vessel IS! data. Foulds, J.R. (Failure Analysis Associates, 
Inc., Menlo Park, CA (United States)); Kennedy, E.L.; Basin, S.L.; 
Rosinski, S.T. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO04-76DP00789. (CONF-920463— 
2: 11. international conference and exhibits on NDE in the nuclear 
and pressure vessel industries, Albuquerque, NM (United States), 
29 Apr - 3 may 1992). Order Number DE92017423. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Previous attempts to develop flaw distributions for use in the 
structural integrity evaluation of pressurized water reactor (PWR) 
vessels have aimed at the estimation of a “generic” distribution ap- 
plicable to all vessels. In contrast, this paper describes the analysis 
of vessel-specific in-service inspection (IS!) data for the develop- 
ment of a flaw distribution reliably representative of the condition of 
the particular vessel inspected. The application of the methodology 
may be extended to other vessels, but has been primarily devel- 
oped for PWR reactor vessels. For this study, the flaw data 
analyzed included data obtained from three recently performed 
PWR vessel ISIs and from laboratory inspection of selected weld- 
ment sections of the Midland reactor vessel. The variability in both 
the character of the reviewed data (size range of flaws, number of 
flaws) and the UT (ultrasonic test) inspection system performance 
identified a need for analyzing the inspection results on a vessel-, 
or data set-specific basis. For this purpose, traditional histogram- 
based methods were inadequate, and a new methodology that can 
accept a very small number of flaws (typical of vessel-specific ISI 
results) and that includes consideration of inspection system flaw 
detection reliability, flaw sizing accuracy and flaw detection thresh- 
old, was developed. Results of the application of the methodology 
to each of the four PWR reactor vessel cases studied are pre- 
sented and discussed. 


28154 (TVA/PUB-91/4) Annual radiological environmental 
operating report: Sequoyah Nuclear Plant, 1991. Tennessee 
Valley Authority, Knoxville, TN (United States). Apr 1992. 122p. 
Sponsored by Tennessee Valley Authority, Knoxville, TN (United 
States). Order Number DE92015732. Source: OSTI; NTIS; INIS. 
This report describes the environmental radiological monitoring 
program conducted by TVA in the vicinity of the Sequoyah Nuclear 
Plant in 1991. The program includes the collection of samples from 
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the environment and the determination of the concentrations of 
radioactive materials in the samples. Samples are taken from sta- 
tions in the general area of the plant and from areas not influenced 
by plant operations. Station locations are selected after careful 
consideration of the weather patterns and projected radiation doses 
to the various areas around the plant. Material sampled includes 
air, water, milk, foods, vegetation, soil, fish, sediment, and direct 
radiation levels. Results from stations near the plant are compared 
with concentrations from control stations and with preoperational 
measurements to determine potential impacts of plant operations. 
The vast majority of the exposures calculated from environmental 
samples were contributed by naturally occurring radioactive materi- 
als or from materials commonly found in the environment as a 
result of atmospheric nuclear weapons fallout. 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
erated 


Refer also to citation(s) 28171, 28217, 28219, 28686, 28995 


28155 (IAEA-TECDOC-658, pp. 125-128) Development of 
the torness maintenance schedule. Jenkins, M.L. (Scottish Nu- 
clear Ltd., Glasgow (United Kingdom)). International Atomic Energy 
Agency, Vienna (Austria). Jul 1992. (CONF-9105369-: Technical 
committee meeting on safety related maintenance in the framework 
of the reliability centered maintenance concept, Vienna (Austria), 
27-30 May 1991). In Safety related maintenance in the framework 
of the reliability centered maintenance concept. 204p. Order Num- 
ber DE92642356. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the approach taken to establish the 
maintenance policy for safety-related systems to comply with pre- 
determined reliability criteria. The design safety guidelines for the 
Advanced Gas Cooled Reactors require the system unreliability not 
to be higher than 10E-3 for credible initiating events. For the 
maintenance tasks, the procedures are developed within a "Mainte- 
nance Inspection and Test Schedule” document. (author). 4 refs. 


28156 (INIS-mf-13334, pp. 69-70) Dynamic modeling of gas 
cooled reactor thermal hydraulics with Dynamic Simulator for 
Nuclear Power-plants (DSNP). Saphier, D. (Technion-israel Inst. 
of Tech., Haifa (Israel). Dept. of Mechanical Engineering); Gal, D.; 
Shapira, M. Ben-Gurion Univ. of the Negev, Beersheba (Israel). 
Dept. of Nuclear Engineering. May 1992. 146p. (CONF-9205231-: 
17. Nuclear Societies of Israel workshop on long-baseline neutrino 
oscillations, Beer Sheva (Israel), 4 May 1992). In Proceedings of 
the 17th conference of the Nuclear Societies of Israel. Order Num- 
ber DE92642284. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. HTGR TYPE REACTORS/thermal analysis; COM- 
PUTERIZED SIMULATION; DYNAMIC FUNCTION STUDIES 


28157 (INIS-mf-13334, pp. 138-140) Calculation of helium 
leakage through graphite reflector of HTR. Anteby, Y. (Ben- 
Gurion Univ. of the Negev, Beersheba (Israel)); Kochavi, E.; Shai, 
1.; Gruntman, S. Ben-Gurion Univ. of the Negev, Beersheba (israel). 
Dept. of Nuclear Engineering. May 1992. 146p. (CONF-9205231-: 
17. Nuclear Societies of Israel workshop on long-baseline neutrino 
oscillations, Beer Sheva (Israel), 4 May 1992). In Proceedings of 
the 17th conference of the Nuclear Societies of Israel. Order Num- 
ber DE92642284. Source: OSTI; NTIS (US Sales Only); INIS. 

A simple procedure is presented for computation of flow through 
gaps in an assembly of blocks. This procedure enables estimation 
of bypass flows through the reflector of a gas cooled nuclear 
reactor. The method is based on a simplified channel network rep- 
resentation of the gap configuration. Using a computer program the 
procedure was applied for verification on an experimental model. 
The results of computation were in good agreement with the exper- 
imental data. A typical three dimensional model of a gas cooled 
reflector was also computed. (author). 


28158 (INIS-mf-14072) Development and testing of a core 
connection for an HTR module. Final report. Stausebach, D. In- 
ternationale Atomreaktorbau GmbH (INTERATOM), Bergisch 
Gladbach (Germany); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Sep 1991 92p. (In German). Con- 
tract BMFT O3IAT219. Order Number DE92557873. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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The promoted project Development and testing of a core con- 
nection’ was carried out in cooperation between Interatom and 
Mannesmann-Anlagenbau. The tests were performed under origi- 
nal conditions at the component - experimental loop test facility 
(KVK). The objective of the project was to plan, manufacture and 
test a reactor component which meets the requirements and mini- 
mizes leakages between the core and hot gas piping. Planning and 
detailed design lead to a special fibre package sealing which com- 
pensates the displacements occuring at the core connection, and 
keeps leakages down. When the component had been built by 
Mannesmann-Anlagenbau, and a large number of instruments had 
been installed by Interatom, the test assembly was tested for 1700 
hours under reactor-like conditions. The results obtained are far 
below the specified planned figures inspite of the fourfold test dura- 
tion. The leakage at 1.0 bar pressure difference at the core 
connection amounted to 0.024 kg/s and is about 3% of the maxi- 
mum permissible leakage flow. The heat flow of about 6500 W/m 
corresponded to the precaiculated value, and amounts to about 
50% of the maximum permissible heat flow rate. (orig/GL). 


28159 (KlYal-90-18) TRAP - the quick-acting programme 
for the Investigation of nonstationary regimes of RBMK in 
three-dimensional geometry. Khalimonchuk, V.A.; Krayushkin, 
A.V. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1990. 32p. (in Russian). Order Number DE92642394. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The algorithm of TRAP programme used for the calculation of 
space neutron kinetics in three-dimensional geometry and one- 
group diffusion approximation is described in the paper. The 
programme has the built-in unit of forming of one-group parameters 
of design units of two-group cell constants enabling to obtain the 
distributed in space and changed in time the value of local density 
reactivity coefficient. To reduce the methodical error and adijust- 
ment to the initial position in programme there is the reduction unit 
of neutron field by in core data unit indications. Six groups of de- 
layed neutrons are taken into account in fact transition regimes. 
The results of programme verification on experimental data are de- 
scribed. The programme is intended for computers of ES series. In 
the given modification it requires 2 MBt of on-line storage. The ex- 
penses of count time step amount to approximately 7 minutes in 
computers of EC-1061. (author) 8 refs.; 17 figs.; 3 tabs. 


28160 (KIYal-90-19) Calculated investigations of the be- 
haviour of neutron and reactivity in the first phase at 
the Chernobyl NPP accident (neutron-physical ). Khal- 
imonchuk, V.A.; Tokarevskij, V.V.; Krayushkin, A.V.; Kuchin, A.V.; 
Mar’yanenko, V.D. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1990. 18p. (in Russian). Order Number 
DE92642395. Source: OSTI; NTIS (US Sales Only); INIS. 

The calculated investigations of behaviour of neutron power and 
reactivity at the immersion of control and safety rods of RBMK- 
1000 of the fourth power unit of Chernobyl NPP into the core at 
the period of the accident were made in the power. The influence 
of the high altitude density distribution of thermal neutron flux and 
the effective reactivity margin on these parameters was investi- 
gated. The calculations for the control and safety system before 
and after the modernization were made. (author) 1 ref.; 10 figs. 


28161 (KlYal-91-26) Physical aspects of the accident at 
the fourth unit of CNPP. Pasechnik, M.V. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1991. 16p. (in Rus- 
sian). Order Number DE92642396. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The nuclear-physical aspects of the accident at the fourth unit of 
Chernobyl Nuclear Power Plant are considered. It is shown, that 
one of the essential reasons of the accident results in violation of 
criteria of intra inherent reactor safety - presence of positive reac- 
tivity. This fact was confirmed in the papers of Soviet and foreign 
scientists for the last years. (author) 22 refs. 


28162 (NUREG-1422) Summary of Chernobyl followup re- 
search activities. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Safety Issue Resolution. Jun 1992. 
66p. ‘ed by Nuclear R ry Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 


In NUREG-1251, “Implications of the Accident at Chernobyl for 
Safety Regulation of Commercial Nuclear Power Plants in the 
United States,” April 1989, the NRC staff concluded that no imme- 
diate changes in NRC's regulations regarding design or operation 
of US commercial reactors were needed; however, it recom- 
mended that certain issues be considered further. NRC's 
Chernobyl followup research program consisted of the research 
tasks undertaken in response to the recommendations in NUREG- 
1251. It included 23 tasks that addressed potential lessons to be 
learned from the Chernobyl accident. This report presents sum- 
maries of NRC’s Chernoby/ followup research tasks. For each task, 
the Chernobyl-related issues are indicated, the work is described, 
and the staff's findings and conclusions are presented. More de- 
tailed reports concerning the work are referenced where applicable. 
This report closes out NRC’s Chernobyl followup research program 
as such, but additional research will be conducted on some issues 
as needed. The report includes remarks conceming significant fur- 
ther activity with respect to the issues addressed. 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated Or Unmoderated 


Refer also to citation(s) 28336, 28337 


28163 (AECL-9939) of CANDU 
pressure tubes. Cheadle, B.A. (Atomic Energy of Canada Lid., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); Price, E.G. 
Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations. Apr 1989. 29p. (CONF-8902217-—: IAEA tech- 
nical committee meeting on the exchange in operational safety 
experience of heavy water reactors, Vienna (Austria), 20-24 Feb 
1989). Order Number DE92638606. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The performance of Zircaloy-2 and Zr-2.5 Nb pressure tubes in 
CANDU reactors is reviewed. The accelerated hydriding of 
Zircaloy-2 in reducing water chemistries can lower the toughness 
of this material and it is essential that defect-initiating 
such as hydride blister formation from pressure tube to calandria 
tube contact, be prevented. Zr-2.5 Nb pressure tubes are perform- 
ing well with low rates of hydrogen pick-up and good retention of 
material properties. 


28164 (CAN-CSA-N285.1-M91) Requirements for class 1, 2, 
and 3 s and components in CANDU 
nuclear power plants. Canadian Standards Association, Rexdale, 
ON (Canada). Sep 1991. 21p. Order Number DE92638607. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This third edition of CAN/CSA-N285.1 supersedes the 1981 and 
1975 editions. It provides the specific requirements for design, fab- 
rication, and installation of Class 1, 2 and 3 pressure-retaining 
systems and components in CANDU nuclear power plants, and 
over pressure protection of the heat transport system. The general 
requirements for pressure-retaining systems and nts are 
given in CSA Standard CAN/CSA-N285.0, with which Class 1, 2 
and 3 systems and components must also comply. 


28165 (CAN-CSA-N285.2-M89) Requirements for class 1C, 
2C, and 3C pressure-retaining components and supports in 
CANDU nucleer power plants. Canadian Standards Association, 
Rexdale, ON (Canada). Jan 1989. 29p. Order Number 
DE92638608. Source: OSTI; NTIS (US Sales Only); INIS. 

This Standard applies to pressure-retaining components of 
CAND nuclear power plants that have a code classification of 
Class 1C, 2C or 3C. These are pressure-retaining components 
where, because of the design concept, the rules of the ASME 
Boiler and Pressure Vessel Code do not exist, are not applicable, 
or are not sufficient. The Standard provides rules for the design, 
fabrication, installation, examination and inspection of these com- 
ponents and supports. It provides rules intended to ensure the 
pressure-retaining integrity of components, not the operability. It 
also provides rules for the support of fueling machines. The Stan- 
dard applies only to new construction prior to the plant being 
declared in service. 


28166 (CAN-CSA-N290.5-M90) Requirements for the sup- 
port power systems of CANDU nuclear power plants. Canadian 
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Standards Association, Rexdale, ON (Canada). Aug 1990. 40p. Or- 
der Number DE92638609. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This Standard covers principal criteria and requirements for 
design, fabrication, installation, qualification, inspection, and docu- 
mentation for assurance that support power will be available as 
required. The minimum requirements for support power are deter- 
mined by the special safety systems and other safety-related 
systems that must function to ensure that the public health risk is 
acceptably low. Support power systems of a CANDU nuclear 
power pliant include those parts of the electrical systems and in- 
strument air systems that are necessary for the operation of 
safety-related systems. 


28167 (INFO-0419) Pickering seismic safety margin: 
Methodology. Ghobarah, A. (Earthquake Engineering Research 
Inst., Berkeley, CA (United States)); Heidebrecht, A.C.; Tso, W.K. 
Atomic Energy Control Board, Ottawa, ON (Canada). Jun 1992. 
5ip. Order Number DE92640901. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A study was conducted to recommend a methodology for the 
seismic safety margin review of existing Canadian CANDU nuclear 
generating stations such as Pickering A. The purpose of the seis- 
mic safety margin review is to determine whether the nuclear plant 
has sufficient seismic safety margin over its design basis to assure 
plant safety. In this review process, it is possible to identify the 
weak links which might limit the seismic performance of critical 
structures, systems and components. The proposed methodology 
is a modification the EPRI (Electric Power Research Institute) ap- 
proach. The methodology includes: the characterization of the site 
margin earthquake, the definition of the performance criteria for the 
elements of a success path, and the determination of the seismic 
withstand capacity. It is proposed that the margin earthquake be 
established on the basis of using historical records and the re- 
gional seismo-tectonic and site specific evaluations. The ability of 
the components and systems to withstand the margin earthquake 
is determined by database comparisons, inspection, analysis or 
testing. An implementation plan for the application of the methodol- 
ogy to the Pickering A NGS is prepared. 


2105 Power Reactors, Breeding 
Refer also to citation(s) 27725, 28227 


28168 (ANL/CP-76210) The IFR route to safe, reliable and 
inexhaustible power. Hannum, W.H. Argonne National Lab., IL 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9208184: Bi-annual nuclear energy meeting of the American 
Nuclear Society and the American Society of Mechanical Engi- 
neers, San Diego, CA (United States), 23-26 Aug 1992). Order 
Number DE92017070. Source: OSTI; NTIS; INIS; GPO Dep. 

The Integral Fast Reactor is a closed reactor fuel cycle com- 
posed of a metal fuelled, tank type, sodium cooled fast reactor; an 
electrochemical process for recovery of actinides from spent fuel; a 
simplified refabrication technology; and the associated waste 
processing technology. Feasibility of the reactor concept is estab- 
lished. Favorable safety attributes are recognized. The integral fuel 
cycle demonstration is being assembled. Good progress is being 
made in developing the associated waste processing technology. 


28169 (ANL-IFR—-169) Integral Fast Reactor Program an- 
nual progress report, FY 1991. Argonne National Lab., IL (United 
States). Jun 1992. 173p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE92018704. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes highlights of the technical progress 
made in the Integral Fast Reactor (IFR) Program in FY 1991. Tech- 
nical accomplishments are presented in the following areas of the 
IFR technology development activities: (1) metal fuel performance, 
(2) pyroprocess development, (3) safety experiments and analyses, 
(4) core design development, (5) fuel cycle demonstration, and (6) 
LMR technology R&D. 


28170 (IAEA-TECDOC-658, pp. 193-200) Use of reliability 
data for maintenance of a fest reactor system. Nakai, R. (Power 
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Reactor and Nuclear Fuel Development Corp., Oarai, Ibaraki 
(Japan). Oarai Engineering Center); Kani, Y. International Atomic 
Energy Agency, Vienna (Austria). Jul 1992. (CONF-9105369-: 
Technicak committee meeting on safety related maintenance in the 
framework of the reliability centered maintenance concept, Vienna 
(Austria), 27-30 May 1991). In Safety related maintenance in the 
framework of the reliability centered maintenance concept. 204p. 
Order Number DE92642356. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In Japan the experimental fast reactor Joyo has been operating 
for more than 10 years and construction of the prototype fast 
breeder reactor Monju has been just completed. In the course of 
fast reactor development the liquid metal co reliability 
database CREDO (Centralized Reliability Data Organization) has 
been developed for experimental fast reactors and sodium test fa- 
cilities in Japan and US. This paper describes the method of 
evaluating maintenance effects quantitatively through the failure 
data analysis for liquid metal specific components such as a 
sodium valve using the CREDO database. The time trend of failure 
rate is calculated and the component aging failure rate is estimated 
based on linear aging model. It is observed that the aging failure 
rate is decreasing with time, whereas the failure rate is increasing 
with time. This reduction in aging failure rate is considered to be 
due to maintenance effects. Then the maintenance effectiveness is 
quantitatively calculated in the form of equivalent age reduction 
factor. The quantitative index for maintenance effects can be uti- 
lized for evaluation of maintenance method such as maintenance 
type and maintenance interval. (author). 2 refs, 5 figs. 


28171 (IPEN-PUB-349) Basic and a comparison 
of the characteristics GCFRs and the LMFBR with the thorium 
cycle In one-group diffusion theory. Sabundjian, G.; Ishiguro, Y. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). Sep 1991. 17p. (In Portuguese). (CONF-8212118-: 3. 
Brazilian meeting on reactor physics and thermal hydraulic, 
Itaipava (Brazil), 12-14 Dec 1982). Order Number DE92640906. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A preliminary study of neutronics of thorium cycle fast breeder 
reactor has been done using simplified reactor models and analy- 
ses methods with the aim of finding a type of breeder reactor 
suitable for an efficient utilization of thorium that is abundant in 
Brazil. Basic methods of cross section processing and reactor cal- 
culation are studied and applied to analyse breeding characteristics 
of GCFRs and LMFBRs. The GCFR is fueled with oxide pins and 
cooled with helium. The LMFBR is fueled with thin metallic pins to 
achieve high power densities. Neutronics characteristics are deter- 
mined as functions of the average power density and the fuel 
volume fraction. Results show that a high power density and a high 
fuel volume fraction are desirable to achieve short doubling times, 
that the GCFR is inferior to the LMFBR in regard to the doubling 
time and that the LMFBR can achieve reactor doubling times ten 
years with an average power density of ~ 600MW/m? and fuel vol- 
ume fraction of 40%. (author). 


28172 (KFK-4666) The Fast Breeder SNR 300 in the ups 
and downs of its history. Marth, W. Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Mar 1992. 154p. (In German). Order 
Number DE92548248. Source: OSTI; NTIS (US Sales Only); INIS. 

The Fast Breeder Project was founded in 1960 at Karlsruhe. Af- 
ter an initial period of basic research, the industry took over the 
design of SRN 300. Affected by various political influences, the 
construction of the nuclear power plant Kalkar was disturbed and 
delayed, but was finally completed in 1985. However, since the 
governing party of Nordrhein-Westfalen decided to drop out of nu- 
clear energy, the authorisation for starting up the SNR 300 could 
not be obtained. Therefore, the Kalkar project was cancelled for 
political reasons in March 1991. (orig.). 
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Refer also to citation(s) 28330 


28173 (EGG-M-91626) A gas-cooled cermet reactor system 
for planetary base power. Jahshan, S.N.; Borkowski, J.A. EG and 





G Idaho, Inc., Idaho Falls, ID (United States). [1992]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. (CONF-920803-16: Nuclear technologies for 
space exploration, Jackson, WY (United States), 16-19 Aug 1992). 
Order Number DE92018017. Source: OSTI; NTIS; GPO Dep. 

Fission nuclear power is foreseen as the source for electricity in 
colonization exploration. A gas-cooled, cermet-fueled reactor is 
proposed that can meet many of the design objectives. The highly 
enriched core is compact and can operate at high temperature for 
a long life. The helium coolant powers a Brayton cycle that com- 
pares well with the SP-100-based Brayton cycle. The power cycle 
can be upgraded further under certain siting-related conditions by 
the addition of a low temperature Rankine cycle. 


28174 (EGG-M-92067) Nuclear fuels for very high temper- 
ature applications. Lundberg, L.B.; Hobbins, R.R. EG and G 
Idaho, Inc., Idaho Falis, ID (United States). [1992]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. (CONF-920801-18: 27. intersociety energy conversion 
engineering conference, San Diego, CA (United States), 3-7 Aug 
1992). Order Number DE92018021. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The success of the development of nuclear thermal propulsion 
devices and thermionic space nuclear power generation systems 
depends on the successful utilization of nuclear fuel materials at 
temperatures in the range 2000 to 3500 K. Problems associated 
with the utilization of uranium bearing fuel materials at these very 
high temperatures while maintaining them in the solid state for the 
required operating times are addressed. The critical issues ad- 
dressed include evaporation, melting, reactor neutron spectrum, 
high temperature chemical stability, fabrication, 
swelling, fission product release, high temperature creep, thermal 
shock resistance, and fuel density, both mass and fissile atom. 
Candidate fuel materials for this temperature range are based on 
UO.2 or uranium carbides. Evaporation suppression, such as a 
sealed cladding, is required for either fuel base. Nuclear perfor- 
mance data needed for design are sparse for all candidate fuel 


forms in this temperature range, especially at the higher tempera- 
tures. 


28175 (SAND-92-0315C) Structural integrity of a confine- 
ment vessel for testing nuclear fuels for space propulsion. 
Bergmann, V.L. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9206206-1: Society of Women Engineers’ national convention, 
Orlando, FL (United States), 22-29 Jun 1992). Order Number 
DE92016796. Source: OSTI; NTIS; GPO Dep. 

Nuclear propulsion systems for rockets could significantly reduce 
the travel time to distant destinations in space. However, long be- 
fore such a concept can become reality, a significant effort must be 
invested in analysis and ground testing to guide the development 
of nuclear fuels. Any testing in support of development of nuclear 
fuels for space propulsion must be safely contained to prevent the 
release of radioactive materials. This paper describes analyses 
performed to assess the structural integrity of a test confinement 
vessel. The confinement structure, a stainless steel pressure ves- 
sel with bolted flanges, was designed for operating static pressures 
in accordance with the ASME Boiler and Pressure Vessel Code. In 
addition to the static operating pressures, the confinement barrier 
must withstand static overpressures from off-normal conditions 
without releasing radioactive material. Results from axisymmetric fi- 
nite element analyses are used to evaluate the response of the 
confinement structure under design and accident conditions. For 
the static design conditions, the stresses computed from the ASME 
code are compared with the stresses computed by the finite ele- 
ment method. 


28176 (SAND-92-0746C) SAFSIM: A computer program for 
engineering simulations of space reactor system performance. 
Dobranich, D. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-920803— 
11: Nuclear technologies for space exploration, Jackson, WY 
(United States), 16-19 Aug 1992). Order Number DE92016328. 
Source: OST]; NTIS; INIS; GPO Dep. 
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SAFSIM (System Analysis Flow SiMulator) is a FORTRAN 
computer program that provides engineering simulations of user- 
specified flow networks at the system level. It includes fluid 
mechanics, heat transfer, and reactor dynamics capabilities. SAF- 
SIM provides sufficient versatility to allow the simulation of almost 
any flow system, from a backyard sprinkler system to a clustered 
nuclear reactor propulsion system. In addition to versatility, speed 
and robustness are primary goals of SAFSIM. The current capabili- 
ties of SAFSIM are summarized, and some illustrative example 
results are presented. 


28177 (SAND-92-1099C) Ground test facilities for evaluat- 
ing nuclear thermal propulsion engines and fuel elements. 
Allen, G.C.; Beck, D.F.; Harmon, C.D.; Shipers, L.R. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920803-14: Nuclear technolo- 
gies for space exploration, Jackson, WY (United States), 16-19 
Aug 1992). Order Number DE92017039. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Interagency panels evaluating nuclear thermal propulsion devel- 
opment options have consistently recognized the need for 
constructing a major new ground test facility to support fuel ele- 
ment and engine testing. This paper summarizes the requirements, 
configuration, and design issues of a proposed ground test com- 
plex for evaluating nuclear thermal propulsion engines and fuel 
elements being developed for the Space Nuclear Thermal Propul- 
sion (SNTP) program. 2 refs. 


2107 Regulation and Licensing 
Refer also to citation(s) 27991, 27992 


28178 (EGG-MS-8848) Evaluation of inservice 
examinatiions. Aldrich, D.A.; Cook, J.F. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). May 1990. 84p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-761D01570. Order Number DE92017983. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In order to evaluate the effectiveness of Section 11, Division 1, 
“Rules for inservice Inspection of Nuclear Power Plant Compo- 
nents,” of the American Society of Mechanical Engineers (ASME) 
Boiler and Pressure Vessel Code examinations, 26 inservice in- 
spection (ISI) summary reports from 24 facilities were reviewed. It 
was found that these ASME Code examinations and tests are in- 
strumental in revealing indications and defects in welds and plant 
components. In addition, this study uncovered that fact that some 
of the Section 11 requirements are apparently not clear and are 
misunderstood by some of the facilities. Also, the need for more 
stringent requirements was evaluated and some Code changes are 
recommended. 


28179 (EGG-SSRE-10102) Current nuclear industry prac- 
tices with regard to the integration of survelilances. Stewart, 
M.; Smith, C. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Apr 1992. 42p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). DOE Contract 
AC07-761D01570. Source: OSTI; NTIS; INIS. 

Commercial nuclear industry practices regarding the integration 
of technical specification (TS) surveillance and maintenance activi- 
ties are identified in this report. A questionnaire was developed 
and used to obtain current industry practices from NRC Regional 
personnel and INEL engineers with utility experience. Some of 
these practices indicate that the scheduling of TS surveillance and 
maintenance items could be more effectively coordinated. Also, 
must utilities do not formally consider risk implications when they 
are scheduling maintenance. Methodologies and approaches for 
proposing and evaluating changes to improve the integration of TS 
surveillance and maintenance activities have been identified for 
planned future work. 


28180 (INFO-0314) Expert systems as decision tools. 
Scott, C.K. (Atlantic Nuclear Services Ltd., Ottawa, ON (Canada)); 
Nickerson, B.G.; Ward, K. Atomic Energy Control Board, Ottawa, 
ON (Canada). 10 Mar 1989. 25p. Order Number DE92638710. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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ARIES code. 

The feasibility of using expert systems as an aid in regulatory 
compliance functions has been investigated. A literature review 
was carried out to identify applications of expert systems to regula- 
tory affairs. A bibliography of the small literature on such 
applications was prepared. A prototype system, ARIES, was devel- 
oped to demonstrate the use of an expert system as an aid to a 
Project Officer in assuring compliance with licence requirements. 
The system runs on a personal computer with a graphical inter- 
face. Extensive use is made of hypertext to link interrelated rules 
and requirements as well as to provide an explanation facility. 
Based on the performance of ARIES the development of a field 
version is recommended. 


28181 (NUREG—0540-Vol.14-No.5) Title list of documents 
made publicly available, May 1-31, 1992: Volume 14, No. 5. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. Jul 
1992. 558p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This is a monthly publication, contains descriptions of the infor- 
mation received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. As 
used here, docketed does not refer to Court dockets; it refers to 
the system by which NRC maintains its regulatory records. This 
series of documents is indexed by a Personal Author Index, a Cor- 
porate Source Index, and a Report Number Index. 


28182 (NUREG-—0750-Vol.3.No.5) Nuclear Regulatory Com- 
mission issuances, May 1992: Volume 35, No. 5. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. [1992]. 21p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 


(United States). Source: OSTI; NTIS; INIS; GPO. 
This report includes the issuances received during the specified 


period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (ALJ), the 
Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


28183 (NUREG—0936-Vol.11-No.2) NRC Regulatory Agenda: 
Quarterly report, April-June 1992: Volume 11, No. 2. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of information and Publications Services. Jul 1992. 146p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS; GPO. 

This document compilation of all rules on which the NRC has re- 
cently completed action, or has proposed action, or is considering 
action, and all petitions for rule making which have been received 
by the Commission and are pending disposition by the Commis- 
sion. The Regulatory Agenda is updated and issued each quarter. 


2108 Economics 
Refer also to citation(s) 28142, 28168 


28184 (INIS-mf-13334, pp. 52-54) Some interesting aspects 
of nuclear power economics. Barak, A.Z. (israel Atomic Energy 
Commission, Tel Aviv (israel)). Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Dept. of Nuclear Engineering. May 1992. 146p. 
(CONF-9205231—: 17. Nuclear Societies of Israel workshop on 
long-baseline neutrino oscillations, Beer Sheva (Israel), 4 May 
1992). In Proceedings of the 17th conference of the Nuclear Soci- 
eties of israel. Order Number DE92642284. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Without getting into detailed basics of the economics of power 
production in general and nuclear power in particular, due to time 
and scope limitations, a few aspects will be focused on; these as- 
pects are naturally interrelated. (author). 


2109 Process Heat Reactors 
Refer also to citation(s) 28686 
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Refer also to citation(s) 28222, 28314, 28994, 30367 


28185 (INIS-BR-2444) Study on neutron diffusion and time 

heat ina fluidized bed nuclear reactor. Vilhena, 
M.T. de. Rio Grande do Sul Univ., Porto Alegre, RS (Brazil). 1988 
57p. (in P se). Order Number DE91635685. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The purpose of this work is to model the neutron diffusion and 
heat transfer for a Fluidized Bed Nuclear Reactor and its solution 
by Laplace Transform Technique with numerical inversion using 
Fourier Series. Also Gaussian quadrature nd residues techniques 
were applied for numerical inversion. The neutron transport, diffu- 
sion, and point Kinetic equation for this nuclear reactor concept are 
developed. A matricial and Taylor Series methods are proposed for 
the solution of the Kinetic equation which is a time scale problem 
of Stiff type. 


28186 (INIS-mf-13334, pp. 16-19) A preliminary analysis of 
the AP600 reactivity characteristics at B.O.L. Tavron, B. (Israel 
Electric Corp. Ltd., Haifa (Israel)); Reznik, L. Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Dept. of Nuclear Engineering. May 
1992. 146p. (CONF-9205231-: 17. Nuclear Societies of Israel 
workshop on aseline neutrino oscillations, Beer Sheva (Is- 
rael), 4 May 1992). In Proceedings of the 17th conference of the 
Nuclear Societies of Israel. Order Number DE92642284. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this work we have simulated the B.O.L AP600 core with PSU 
LEOPARD-MCRAC code system. The Doppler fuel temperature re- 
activity coefficient has been evaluated. Estimated design data have 
been used in the simulation. As follows from our calculations, the 
new features in the AP600 design, lower core power density (large 
core), stainless steel reflector and WABA rods, do not influence 
significantly the fuel temperature reactivity coefficient. This work is 
however of preliminary character and it should be noted that other 
reactivity parameters should be calculated as soon as more design 
data becomes available. (author). 


28187 (INIS-mf-13334, pp. 20-22) Transport of neutrons in 
double random media. Ronen, Y. (Ben-Gurion Univ. of the 
Negev, Beersheba (Israel)). Ben-Gurion Univ. of the Negev, Beer- 
sheba (Israel). Dept. of Nuclear Engineering. May 1992. 146p. 
(CONF-9205231-: 17. Nuclear Societies of Israel workshop on 
long-baseline neutrino oscillations, Beer Sheva (Israel), 4 May 
1992). In Proceedings of the 17th conference of the Nuclear Soci- 
eties of Israel. Order Number DE92642284. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this paper, we will address the problem of the transport of 
neutron in these double-random media. The key point in our ap- 
proach lies in the assumption that random treatment is valid to this 
types of problems. 


28188 (INIS-mf-13334, pp. 23-25) Varlable separability in 
flux modes as a basis for pin power reconstruction. Aboudi, M. 
(Ben-Gurion Univ. of the Negev, Beersheba (Israel). Dept. of Nu- 
clear Engineering); Segev, M. Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Dept. of Nuclear Engineering. May 1992. 146p. 
(CONF-9205231—: 17. Nuclear Societies of Israel workshop on 
long-baseline neutrino oscillations, Beer Sheva (Israel), 4 May 
1992). In Proceedings of the 17th conference of the Nuclear Soci- 
eties of Israel. Order Number DE92642284. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Abstract only. POWER DISTRIBUTION/computerized simulation; 
REACTOR CORES/power distribution; COMPUTER CODES; 
FUEL PINS; HOMOGENIZATION METHODS 


28189  (INIS-mf-13334, pp. 26-33) The use of modern evalu- 
ated nuclear data In standard lattice analysis codes. 
Rothenstein, W. (Technion-lsrael Inst. of Tech., Haifa (Israel). Dept. 
of Nuclear Engineering); Tavron, B. Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Dept. of Nuclear Engineering. May 1992. 146p. 
(CONF-9205231-: 17. Nuclear Societies of Israel workshop on 
long-baseline neutrino oscillations, Beer Sheva (israel), 4 May 





1992). In Proceedings of the 17th conference of the Nuclear Soci- 


eties of Israel. Order Number DE92642284. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The present report deals with a material which is used as a neu- 
tron absorber in High Temperature Graphite Reactors. There were 
no multigroup data for Hafnium in the thermal and epithermal |i- 
braries of VSOP code. On the other hand, natural Hafnium is one 
of the materials for which ENDF/B-V! data are now available. Neu- 
tron absorption by Hafnium occursat the thermal energies, and in 
many resonances, most of which are above the thermal energy re- 
gion. The preparation of multigroup libraries for natural Hafnium in 
the VSOP format from the ENDF/B-V1 basic data is discussed. (au- 
thor). 


28190 (INIS-mf-13334, pp. 36-40) A non-algorithmic ap- 
proach to in-core fuel management of PWR core. 
Galperin, A. (Ben-Gurion Univ. of the Negev, Beersheba (israel). 
Dept. of Nuclear Engineering); Kimhi, Y. Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Dept. of Nuclear Engineering. May 
1992. 146p. (CONF-9205231-: 17. Nuclear Societies of ‘Israel 
workshop on long-baseline neutrino oscillations, Beer Sheva (is- 
rael), 4 May 1992). In Proceedings of the 17th conference of the 
Nuclear Societies of Israel. Order Number DE92642284. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new expert system for in core fuel management is described. 


28191  (INIS-mf—13334, pp. 41-45) ENDF/B-Vi °U data test- 
Ing. Perel, R.L. (Hebrew Univ., Jerusalem (israel). Racah Inst. of 
Physics); Salmi, U.; Wagschal, J.J. Ben-Gurion Univ. of the Negev, 
Beersheba (israel). Dept. of Nuclear Engineering. May 1992. 146p. 
(CONF-9205231—: 17. Nuclear Societies of Israel workshop on 
long-baseline neutrino oscillations, Beer Sheva (Israel), 4 May 
1992). In Proceedings of the 17th conference of the Nuclear Soci- 
eties of Israel. Order Number DE92642284. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The work presented here is part of an effort to generate a mod- 
ern version of an adjusted cross section library. 


28192 (INIS-mf-13334, pp. 55-58) Recent advances and fu- 
ture directions of neural network application in nuclear power 
plants. Boger, Z. (israel Atomic Energy Commission, Beersheba 
(Israel). Nuclear Research Center-Negev); Ben-Haim, M. Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Dept. of Nuclear 
Engineering. May 1992. 146p. (CONF-9205231-: 17. Nuclear Soci- 
eties of Israel workshop on long-baseline neutrino oscillations, Beer 
Sheva (Israel), 4 May 1992). In Proceedings of the 17th confer- 
ence of the Nuclear Societies of Israel. Order Number 
DE92642284. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. NUCLEAR POWER PLANTS/neural networks; DY- 
NAMIC FUNCTION STUDIES; FAULT TREE ANALYSIS 


28193 (INIS-mf—13334, pp. 59-60) Dynamic 
model for general plant application with DSNP. Chapin, 
M. (Israel Atomic Energy Commission, Yavne (Israel). Soreq Nu- 
clear Research Center); Saphier, D.; Gal, D. Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Dept. of Nuclear Engineering. May 
1992. 146p. (CONF-9205231-: 17. Nuclear Societies of Israel 
workshop on long-baseline neutrino oscillations, Beer Sheva (Is- 
rael), 4 May 1992). In Proceedings of the 17th conference of the 
Nuclear Societies of Israel. Order Number DE92642284. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. STEAM GENERATORS/dynamic function studies; 
COMPUTERIZED SIMULATION; NUCLEAR POWER PLANTS 


28194 (INIS-mf-13334, pp. 14-15) On the accuracy of 
benchmark transport calculations. Perel, R.L. (Hebrew Univ., 
Jerusalem (Israel). Racah Inst. of Physics); Salmi, U.; Wagschal, 
J.J. Ben-Gurion Univ. of the Negev, Beersheba (Israel). Dept. of 
Nuclear Engineering. May 1992. 146p. (CONF-9205231-: 17. 
Nuclear Societies of Israel workshop on long-baseline neutrino os- 
cillations, Beer Sheva (Israel), 4 May 1992). In Proceedings of the 
17th conference of the Nuclear Societies of Israel. Order Number 
DE92642284. Source: OSTI; NTIS (YS Sales Only); INIS. 

We are currently interested in the benchmarks for data testing of 
recent evaluated data files. 
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28195 (WSRC-RP-90-1287) Theoretical studies of capillar- 
ity, phase change and relocation encountered in a 
SRS assembly meltdown. Epstein, M. (Fauske and Associates, 
Inc., Burr Ridge, IL (United States)); Fauske, H.K. Westinghouse 
Savannah River Co., Aiken, SC (United States); Fauske and Asso- 
ciates, Inc., Burr Ridge, IL (United States). Nov 1990. 55p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE92017865. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Information available in the literature on the retention and sliding 
of liquid drops on solid surfaces is reviewed and interpreted in 
terms of the behavior of liquefied fuel during a decay-heat domi- 
nated meltdown event in a Savannah River Plant (SRP) reactor. 
The information strongly Suggests that surface tension effects dom- 
inate the fuel drainage regime and that the potential for fueV/target 
contact is high. The two relevant problems analyzed are: the melt- 
ing of eutectic forming target alloy in contact with a fuel deposit 
and the sliding and fae of target- or fuel-melt drops on the 
vertical assembly structure. 


2202 Components and Accessories 


Refer also to citation(s) 28178, 28179, 28195, 28211, 28220, 
28325, 28347, 28951, 28952, 28354, 28365, 28642, 28940, 28994, 
28996, 30375, 30376, 30377 


28196 (CONF-920673-6) Modeling the influence of irradia- 
tion temperature and rate on hardening due to 
point defect clusters in ferritic steels. Stoller, R.E. Oak Ridge 
National Lab., TN (United States). [1992]. 34p. Sponsored by US- 
DOE, Washington, DC (United States); Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 16. annual symposium of American Soci- 
ety of Testing and Materials (ASTM); Denver, CO (United States); 
21-22 Jun 1992. Order Number DE92016897. Source: OSTI; 
NTIS; INIS; GPO Dep. 


The influence of irradiation temperature and displacement rate 
have been investigated using a detailed kinetic model that incorpo- 


rates an explicit description of point defect clustering. These 
clusters are potentially responsible for the fraction of the radiation- 
induced hardening that is attributed to the so-called “matrix defect.” 
The model considers both interstitial and vacancy clustering, with 
the former treated as Frank loops and the later treated as mi- 
crovoids. The point defect clusters can be formed either directly in 
the displacement cascade or by diffusive encounters between free 
point defects. The results indicate that the assumption of steady 
state point defect concentrations is not valid for temperatures much 
below the light water reactor pressure vessel operating tempera- 
ture of about 288°C. At lower temperatures, the time required for 
the point defect concentrations to reach steady state can exceed 
an operating reactor’s lifetime. Even at 288°C, the length of the 
point defect transient could influence the interpretation of irradiation 
experiments conducted at accelerated damage rates. The harden- 
ing due to point defect clusters was calculated using a simple 
dislocation barrier model. The model predicts that both cluster 
types can give rise to significant hardening. The relative impor- 
tance of each type is shown to be a function of irradiation 
temperature and displacement rate. 


28197 (DPW-6484) Resin behavior: Consultant discus- 
sions, October 23, 1952. Heston, W.M. Du Pont de Nemours (E.!.) 
and Co., Wilmington, DE (United States). Explosives Dept. 24 Oct 
1952. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-159). Order Number 
DE92019111. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memo reports the results of a discussion with Dr. H.C. 
Thomas concerning moderator purification by resins. 


28198 (INIS-mf-13334, pp. 61-65) Incorporating new exper! 
mental data on zircaloy oxidation Into the thermohydraulic 
analysis of mitigated severe light water reactor accidents. 
Reznik, L. (Israel Electric Corp. Ltd., Haifa (Israel)). Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Dept. of Nuclear Engineer- 
ing. May 1992. 146p. (CONF-9205231—: 17. Nuclear Societies of 
Israel workshop on long-baseline neutrino oscillations, Beer Sheva 
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(Israel), 4 May 1992). In Proceedings of the 17th conference of the 
Nuclear Societies of Israel. Order Number DE92642284. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Zircaloy oxidation phenomena are of high importance to the 
understanding of various timing and process aspects of severe ac- 
cidents in the safety analysis of Light Water Reactors. This is due 
to the high heat generation rate of the exothermic reaction which 
may even exceed the fission product decay heat rate, and also 
due to the accompanying intensive hydrogen production, which in 
turn carries the risk of in-containment explosure to fire. (author). 


28199 (INIS-mf-13334, pp. 66-68) Modeling of an 
AP600-like reactor using RELAPS/MOD2. Nekhamkin, Y. 
(Technion-lsrae! Inst. of Tech., Haifa (Israel). Dept. of Mechanical 
Engineering); Hasan, D; Elias, E.; Halasz, G.Gy.; Wacholder, E. 
Ben-Gurion Univ. of the Negev, Beersheba (Israel). Dept. of Nu- 
clear Engineering. May 1992. 146p. (CONF-9205231—: 17. Nuclear 
Societies of Israel workshop on long-baseline neutrino oscillations, 
Beer Sheva (Israel), 4 May 1992). In Proceedings of the 17th con- 
ference of the Nuclear Societies of Israel. Order Number 
DE92642284. Source: OSTI; NTIS (US Sales Only); INIS. 

A simulation model has been developed for accident analysis in 
reactors conceptually similar to a Westinghouse advanced PWR 
600 MWe (AP600) reactor. The model utilizes the IBM version of 
the computer code RELAP5/MOD2/CYCLE36, which has recently 
been acquired through the IAEA. The code was prepared by JRC- 
ISPRA from the original CDC version developed at EG and G. 
(author). 


28200 (LIU-TEK-LIC-1991-31) A prototype knowledge 
based system for pressure vessel design. Linkoeping Studies in 
Science and Technology. Gunnarsson, L. Linkoeping Univ. (Swe- 
den). Dept. of Mechanical Engineering. 22 Nov 1991. 228p. Order 
Number DE92640794. Source: OSTI; NTIS; INIS. 

The usage of expert system techniques in the area of mechani- 
cal engineering design has been studied. A prototype expert 
system for pressure vessel design has been developed. The work 
has been carried out in two steps. Firstly, a pre-processor for the 
finite element system PCFEMP, named INFEMP, was developed. 
Secondly, an expert supported system for pressure vessel design, 
named PVES, was developed. Both INFEMP and PVES are inte- 
grated to the AutoCAD system, and AutoCAD’s language AutoLISP 
has been used. A practical example has been investigated to 
demonstrate the principal ideas of the prototype. (au). 


28201 (NUREG/CR-5886) Experimental and analytical in- 
vestigation of the shallow-flaw effect in reactor pressure 
vessels. Theiss, TJ. (Oak Ridge National Lab., TN (United 
States)); Shum, D.K.; Rolfe, S.T. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Engineering; Oak Ridge 
National Lab., TN (United States). Jul 1992. 52p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. (ORNL/TM—12115). Source: 
OSTI; NTIS; INIS; GPO. 

The Heavy-Sections Steel Technology (HSST) Program is inves- 
tigating the increase in effective fracture toughness of A 533 B 
steel associated with shallow flaws and the implications of the 
shallow-flaw effect on reactor pressure vessel (RPV) life assess- 


ments. This document provides a description of test methodology 
and test results of this study. 


28202 Ultrasonic thickness measuring imaging system and 
method. Bylenok, P.J.; Patmos, W.M.; Wagner, T.A.; Martin, F.H. 
To Dept. of Energy. 1990. Filed date 10 Aug 1990. USA Patent 
patent application 7-565,524. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC12-76SN00052. 
Order Number DE92017007. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of an ultrasonic thickness measuring 
and imaging system in which an ultrasonic probe for measuring 
thickness of an object, such as a wall of tube, a computer for con- 
trolling movement of the probe in a scanning pattern within the 
tube and processing an analog signal produced by the probe which 
is proportional to the tube wall thickness in the scanning pattern 
and a line scan recorder for producing a record of the tube wall 
thicknesses measured by the probe in the scanning pattern. The 
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probe is moved in the scanning pattern to sequentially scan cir- 
cumferentially the interior tube wall at spaced apart adjacent axial 
locations. The computer processes the analog signal by converting 
it to a digital signal into a multiplicity of thickness points with each 
falling in one of a plurality of thickness ranges corresponding to 
one of plurality of shades of grey. From the multiplicity of quantified 
thickness points, a line scan recorder connected to the computer 
generates a pictorial map of tube wall thicknesses with each quan- 
tified thickness point thus being obtained from a minute area of the 
tube wall and representing one pixel of the pictorial map. In the 
pictorial map of tube wall thicknesses, the pixels represent different 
wall thicknesses having different shades of grey. 


28203 (WINCO-11692) Nondestructive examination 
through painted surfaces. Holm, J.A. (Westinghouse Idaho Nu- 
clear Co., Inc., Idaho Falls, ID (United States)); Cook, J.F.; Liu, 
Soung-Nan. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID 
(United States). 25 Mar 1991. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-841D12435. 
(CONF-910602-67: 1991 American Society of Mechanical Engi- 
neers (ASME) pressure vessels and piping conference, San Diego, 
CA (United States), 23-27 Jun 1991). Order Number DE92017209. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This study was performed to develop reliable nondestructive ex- 
amination techniques for detecting cracks or other surface-open 
defects through a surface coating on ferromagnetic materials, and 
to provide a basis for recommending Section XI Code changes. 
The recommendations from this study led to the publication of 
ASME Code Cases for magnetic particle and eddy current methods 
that provide for qualification of alternative supplemental examina- 
tion techniques that can be used without paint removal. 
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Refer also to citation(s) 27639, 27640, 27641, 27642, 27643, 
27644, 27645, 27646, 27647, 27648, 27649, 27650, 27651, 27653, 


27654, 27655, 27656, 27657, 27658, 28228, 28237, 28362, 28663, 
28667 


28204 (DPW-5109) Monsanto Chemical Company trip re- 
port for March 27. Montenyohl, V.I. Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (United States). Explosives Dept. 1 Apr 
1952. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-145). Order Number 
DE92018331. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses a trip to the Monsanto Chemical 
Company to discuss the fabrication of metals, chemical processing 
and decontamination. This memorandum is dated March 27, 1952. 
(JL) 


28205 (DPW-6476) New fuel element development hot dip 
aluminum-silicon coatings for uranium. Burns, F.M. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Atomic 
Energy Div. 24 Oct 1952. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-157). 
Order Number DE92019107. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report discusses the dip coating of uranium with an 
aluminium-silicon alloy. The uranium is the core of a new fuel ele- 
ment under development. (JL) 


28206 (DPW-6657) Savannah River Plant trip report, 
November 5-6, 1952. Dunnington, B.W. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 17 
Nov 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-152). Order Num- 
ber DE92018675. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses results of a trip to the Hanford 
Reservation. A series of minor changes in the 313 Building Techni- 
cal Standards has been tentatively agreed to. A verbal report was 
made to 313 Building Works Technical and Manufacturing person- 
nel on the results. A review was made of the section of the 313 
Building Technical Manual for which he is preparing the original 
draft. (JL) 
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28207 (DPW-6714) Argonne National Laboratory trip re- 
port, November 25, 1952. McKeehan, M. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 25 
Nov 1952. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H—-140). Order Num- 
ber DE92018336. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
On November 11 and 19, 1952 M. McKeehan visited the 
Argonne National Laboratory. The purpose of the visits was to in- 
vestigate developments in non-destructive testing at ANL. 


28208 $$$ (DPW-6727) Hanford Works trip report, October 27- 
31, 1952. Dunnington, B.W.; Worth, W.L. Du Pont de Nemours 
(E.1.) and Co., Wilmington, DE (United States). Explosives Dept. 10 
Nov 1952. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H—-142). Order Num- 
ber DE92018334. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses uranium canning and irradiation results of 
fuel slugs at the Hanford Reservation. The memorandum is dated 
November 10, 1952. (JL) 


28209 (HW-62621) Fuels ent monthly 
report, October 1959. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 30 Nov 1959. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92019164. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details the activities of the Fuels Preparation De- 
partment during the month of October 1959. (Fl) 


28210 (NUREG/CR-3950-Vol.7) Fuel performance annual 
report for 1989: Volume 7. Bailey, W.J. (Pacific Northwest Lab., 
Richland, WA (United States)); Berting, F.M.; Wu, S. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Div. of 
Systems Technology; Pacific Northwest Lab., Richland, WA (United 
States). Jun 1992. by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (PNL-5210-Vol.7). Source: OSTI; NTIS; INIS; GPO. 
This annual report, the twelfth in a series, provides a brief de- 
scription of fuel performance during 1989 in commercial nuclear 
power plants and an indication of trends. Brief summaries of fuel 
design changes, fuel surveillance programs, fuel operating experi- 
ence, fuel problems, high-burnup fuel experience, and items of 
general significance are provided. References to more detailed 


information and related US Nuclear Regulatory Commission evalu- 
ations are included. 


28211 (ORNL/TM-11580) Analysis of hydraulic instability 
of ANS involute fuel plates. Sartory, W.K. Oak Ridge National 
Lab., TN (United States). Nov 1991. 40p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92018150. Source: OSTI; NTIS; INIS; GPO Dep. 

Curved shell equations for the involute Advanced Neutron 
Source (ANS) fuel plates are coupled to two-dimensional hydraulic 
channel flow equations that include fluid friction. A complete set of 
fluid and plate boundary conditions is applied at the entrance and 
exit and along the sides of the plate and the channel. The coupled 
system is linearized and solved to assess the hydraulic instability 
of the plates. 
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Refer also to citation(s) 28317, 28332, 28364, 28368, 30399 


28212 (DPW-5236) Control rod testing procedure. Du Pont 
de Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 25 Apr 1952. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-133). 
Order Number DE92017726. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

In accordance with your request we are submitting our recom- 
mendations for a control rod system testing procedure. The initial 
equipment for the control rod system to be installed at NYX about 
May 15, will consist of two control rod actuators, fourteen ampli- 
fiers, and four trim control panels. It is expected that the master 
control panels for gang operation will be installed in July. 


Obviously, with only the trim panels limited testing can be accom- 
plished. This report was written on the basis of testing the 
complete system, but for the initial tests only those phases dealing 
with the trim units can be performed. Due to the complexity of the 
system it is recommended that adequate personnel be assigned to 
become familiar with the actuators, amplifiers, and controls to the 
extent that any malfunction can be traced immediately. We cannot 
overemphasize the necessity and urgency of this recommendation. 
The included list may be used as an outline for arriving at a suit- 
able testing procedure. It will be noted that some mechanical 
aspects of the tests, such as registering the cage on the plenum 
have not been included. These were purposely avoided since the 
mock-up at NYX will not be capable of undergoing the same oper- 
ations that will be required at Savannah River. Nevertheless all 
parts of the system should be checked periodically for evidence of 
possible mechanical failure. 


28213 (DPW-5982) Simplified contro! actuators. Maloney, 
J.P.; Morrel, V.M.; Wende, C.W.J. Du Pont de Nemours (E.!.) and 
Co., Wilmington, DE (United States). Explosives Dept. 7 Aug 1952. 
14p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-118). Order Number 
DE92017325. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
As other work has taken precedence over the American Machine 
and Foundry company’s development of a simplified control sys- 
tem, we have elaborated on the principles which were described to 
American Machine and foundry personnel in the meeting of July 
3,1952, and present herewith a description of a system which ap- 
pears to satisfy the process requirements and to provide significant 
advantages in operability so far as this can be judged by paper 
studies alone. It is not possible to compare this system with the 
American machine and foundry “position demand” system in detail 
as we have not yet received circuit diagrams ; 
however, the performance of such position-demand units as have 
been assembied to date has led us to agree that an alternative 
system should be developed for possibile initial installation in the L 
Pile and for possible replacement of the position-demand system in 
R and P Piles at a later date. We have in progress at Argonne a 
program of physics measurements which will produce experimental 
confirmation of certain process requirements relating to the simpiifi- 
cation of the control system. The Argonne program has been 
scheduled for completion before September 1, but the complemen- 
tary program at American Machine and Foundry is in danger of 
missing the deadline. The system described is a development of 
the “switch-and-gear-motor” type of actuator proposed by Babcock 
some months ago and mocked up in rudimentary form by American 
Machine and Foundry a month ago. The mockup served to demon- 
strate that electrically-ganged gear motors could be expected to 
stay reasonably well in step with each other under various operat- 
ing conditions but the methods of indication and switching 
canhapat en te wndigy ani eh hagas te plant a. 


28214 (DPW-6480) Project 8980—Savannah River Piant— 
100 Areas, reactor control. Church, W.S. Du Pont de Nemours 
(E.1.) and Co., Wilmington, DE (United States). Explosives Dept. 24 
Oct 1952. 1p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H-126). Order Num- 
ber DE92017718. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses the design and development of a 
position indicating reactor control system. Recommendations are 
provided. 


28215 (EGG-M-91550) Reviewing the impact of advanced 
control room technology. Wilhelmsen, C.A.; Gertman, D.I.; Os- 
trom, L.T.; Nelson, W.R.; Galyean, W.J.; Byers, J.C. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). [1992]. 4p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC07-761D01570. (CONF-9206106—1: 5. 
conference on human factors and power plants: r generation 
- the next decade and beyond, Monterey, CA (United States), 7-11 
Jun 1992). Order Number DE92018032. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Progress to date on assessing the nature of the expected 
changes in human performance and risk associated with the intro- 
duction of digital control, instrumentation, and display systems is 
presented. Expected changes include the shift toward more 
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supervisory tasks, development of intervention strategies, and real- 
location of function between human and machine. Results are 
reported in terms of the scope of new technology, human perfor- 
mance issues, and crews experience with digital control systems in 
a variety of industries petrochemical and aerospace. Plans to con- 
duct a limited Probabilistic Risk Assessment/Human Reliability 
Assessment (PRA/HRA) comparison between a_ conventional 
NUREG-1150 series plant and that same pliant retrofit with dis- 
tributed control and advanced instrumentation and display are also 
presented. Changes needed to supplement existing HRA modeling 
methods and quantification techniques are discussed. 


28216 (INIS-mf-13334) Proceedings of the 17th conference 
of the Nuclear Societies of Israel. Aifassi, Z.B. Ben-Gurion Univ. 
of the Negev, Beersheba (Israel). Dept. of Nuclear Engineering. 
May 1992 146p. (CONF-9205231-: 17. Nuclear Societies of Israel 
workshop on long-baseline neutrino oscillations, Beer Sheva (\s- 
rael), 4 May 1992). Order Number DE92642284. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The conference presentations discuss various aspects of operat- 
ing a nuclear reactor. The main aspects are: reactor physics, 
operation control and safety. Isotope applications and instrumenta- 
tions were also discussed. 


28217 (INIS-mf—13334, pp. 46-51) A new artificial neural 
network-based methodology for malfunctions management in 
dynamic systems. Tramer, M. (Technion-lsrael Inst. of Tech., 
Haifa (israel). Dept. of Nuclear Engineering); Wacholder, E.; Elias, 
E. Ben-Gurion Univ. of the Negev, Beersheba (Israel). Dept. of Nu- 
clear Engineering. May 1992. 146p. (CONF-9205231-: 17. Nuclear 
Societies of Israel workshop on long-baseline neutrino oscillations, 
Beer Sheva (Israel), 4 May 1992). In Proceedings of the 17th con- 
ference of the Nuclear Societies of Israel. Order Number 
DE92642284. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the most popular and best examined and verified Artificial 
Neural Network (ANN) is the multi-layered feed forward network 
which exploits the Back-Propagation (BP) learning rule. The BP 
learning rule has been mainly used, and proven to work for static 
pattern recognition. In the present work applicability of the BP algo- 
rithm is extended for malfunction management of dynamic systems. 
The feasibility of the proposed methodology is demonstrated using 
a numerical simulation of the High Temperature Gas Cooled Reac- 
tor (HTGR) system as a test case. The results show that ANNs 
using Back-Propagation learning algorithm can be successfully em- 
ployed for solving pattern recognition problems of time-dependent 
phenomena. The pattern recognition unit thus obtained is highly 
noise-tolerant and exhibits good generalization features. (author). 


28218 (INIS-mf-13334, pp. 135-137) DAS -Diagnosis and 
Advisory System for IRR-1 reactor. Bartal, Y. (israel Atomic En- 
ergy Commission, Yavne (israel). Soreq Nuclear Research Center); 
Merhav, A.; Nagler, A.; Hirshfeld, H.; Lagstein, S. Ben-Gurion Univ. 
of the Negev, Beersheba (israel). Dept. of Nuclear Engineering. 
May 1992. 146p. (CONF-9205231-: 17. Nuclear Societies of Israel 
workshop on long-baseline neutrino oscillations, Beer Sheva (Is- 
rael), 4 May 1992). In Proceedings of the 17th conference of the 
Nuclear Societies of Israel. Order Number DE92642284. Source: 
OSTI; NTIS (US Sales Only); INIS. 
Abstract only. IRR-1 REACTOR/expert systems; USES 


28219 (INIS-mf—14076) Development of a control rod drive. 
Final report. Asea Brown Boveri AG, Mannheim (Germany); 
Hochtemperatur-Reaktorbau GmbH, Mannheim (Germany); Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
[1991] 83p. (In German). Contract BMFT 03BBC210;BMFT 
O3HRB212. Order Number DE92557806. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the period under review, the computer codes required for tran- 
sients calculation have been completed, as well as the programs 
for modelling and testing the hot-gas temperature control by means 
of combined core rod and reflector rod operation. The specification 
of requirements to be fulfilled by the rod drive computer and the 
neutron flux measuring system has been done relying essentially 
on the data obtained by the transients calculations performed and 
the resulting informations on operating conditions. The work for op- 
timization of the core rod drive with regard to rod driving speeds 
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and the ‘three-point switch’ with hysteresis for controlled, automatic 
core rod operation has been concentrating on the case of speci- 
fied, normal operation of the reactor. (orig/DG). 


28220 (SAND-92-0647) Emergency diesei starting system 
monitor: Applications. Bundy, H.R. Sandia National Labs., Albu- 
querque, NM (United States). Aug 1992. 71p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE92018416. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Department of Energy’s Nuclear Plant Lifetime Improve- 
ment Program is investigating the use of prognostic monitoring to 
extend the operational lifetime of specific equipment. Benefits of 
these achievements will include safer and more reliable nuclear 
Plants, reduced maintenance costs, and increased lifetime of equip- 
ment. This report describes the development and application of a 
monitoring system designed to predict starting system performance 
of Emergency Diesel Generators. The monitor system is evaluated 
on two different engines, each using a different method of starting. 


28221 (WSRC-RP-91-1051) Additional information for 
impact response of the restart safety rods. Yau, W.W.F. West- 
inghouse Savannah River Co., Aiken, SC (United States). 14 Oct 
1991. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-89SR18035. Order Number DE92018128. 
Source: OSTI; NTIS; INIS; GPO Dep. 

WSRC-RP-91-677 studied the structural response of the safety 
rods under the conditions of brake failure and accidental release. It 
was concluded that the maximum impact loading to the safety rod 
is 6020 pounds based on conservative considerations that energy 
dissipation attributable to fluid resistance and reactor superstruc- 
ture flexibility. The staffers of the Defense Nuclear Facility Safety 
Board reviewed the results and inquired about the extent of con- 
servatism. By request of the RESTART team, | reassessed the 
impact force due to these conservative assumptions. This memo- 
randum reports these assessments. 


28222 (WSRC-TR-91-42-043-Add.1) Predictions and accep- 
tance criterla for K Reactor startup and power ascension: 
Addendum 1. Bond, R.A. Jr. Westinghouse Savannah River Co., 
Aiken, SC (United States). 21 Oct 1991. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE92018142. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Calculations have been performed to determine the reactivity 
worth of various partial rod movements to be performed in the K-14 
Startup and Power Ascension Test Program. Some tests have been 
revised since the issuance of the predictions and acceptance crite- 
ria for the startup/power ascension testing procedure, RSP 90-007. 
The tests were modified to account for changes in the Technical 
Specifications concerning control rod positioning. This addendum 
describes the changes to the test configurations and documents 
the revised expectation values for the partial rod insertion tests. 
Additional calculations were performed to cover the complete range 
of possible full rod positions at the zero power testing level. 


2205 Environmental Aspects 


Refer also to citation(s) 28321, 28322, 28333, 28338, 28353, 
28436, 28931, 29578, 29585, 29810, 30363, 30371 


28223 (DPW-5239) Industrial hazards reference metal 
cooling requirements. Winsche, W.E. Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (United States). Explosives Dept. 25 Apr 
1952. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H—132). Order Number 
DE92017725. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum contains formulas and illustrative problems 
for two methods of reactor and separation area operations. The 
formulas show the differences in environs contamination from |" 
for both operating methods. The cooling requirement for metal can- 
not be set until site characteristics and operational procedures are 
established. 
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28224 (EGG-M-92090) Leach studies on cement-solidified 
ion exchange resins from decontamination processes at oper- 
ating nuclear power stations. Mcisaac, C.V.; Akers, D.W.; 
McConnell, J.W.; Morcos, N. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). [1992]. 17p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC07-761D01570. (CONF-920307—86: Waste management '92, 
Tucson, AZ (United States), 1-5 Mar 1992). Order Number 
DE92017878. Source: OSTI; NTIS; INIS; GPO Dep. 

The effects of varying pH and leachant compositions on the 
physical stability and leachability of radionuclides and chelating 
agents were determined for cement-solidified decontamination ion- 
exchange resin wastes collected from two operating commercial 
light water reactors. Small scale waste-form specimens were col- 
lected during waste solidifications performed at the Brunswick 
Steam Electric Plant Unit 1 and at the James A. FitzPatrick Nu- 
clear Power Station. The collected specimens were leach tested, 
and their compressive strength was measured in accordance with 
the Nuclear Regulatory Commission's “Technical Position on Waste 
Form” (Revision 1), from the Low-Level Waste Management 
Branch. Leachates from these studies were analyzed for radionu- 
clides, selected transition metals, and chelating agents to assess 
the leachability of these waste form constituents. Leachants used 
for the study were deionized water, simulated seawater, and 
groundwater compositions similar to those found at Barnwell, South 
Carolina and Hanford, Washington. Results of this study indicate 
that initial leachant pH does not affect leachate pH or releases 
from cement-solidified decontamination ion-exchange resin waste 
forms. However, differences in leachant composition and the pres- 
ence of chelating agents may affect the releases of radionuclides 
and chelating agents. In addition, results from this study indicate 
that the cumulative releases of radionuclides and chelating agents 
observed for forms that disintegrated were similar to those for 
forms that maintained their general physical integrity. 


28225 (INIS-JP-005, pp. 41-46) Recent technical aspect of 
environment monitoring. Katagiri, H. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment). 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1991. 462p. 
(CONF-910359-—: 3. international symposium on advanced nuclear 
energy research: global, environment and nuclear energy, Mito 
(Japan), 13-15 Mar 1991). In Proceedings of the third international 
symposium on advanced nuclear energy research: Global environ- 
ment and nuclear energy. Order Number DE92514989. Source: 
OSTI; NTIS; INIS. 

The reduction of radioactive effluent released due to the opera- 
tion of nuclear facilities is intensively promoted at the stage of 
design, and followed through at the stage of routine operation, from 
the viewpoint of environmental radiation safety according to the reg- 
ulation and the ALARA concept of ICRP. Japanese Nuclear Safety 
Commission set the environmental guide line for the gaseous and 
liquid wastes released from LWRs. It is also applied to research re- 
actors. To monitor or to estimate the environmental doses from 
these radioactive nuclides released routinely or abnormally, release 
monitoring and environmental monitoring are enforced. In this re- 
port, the environmental monitoring techniques developed by Japan 
Atomic Energy Research Institute for the gaseous wastes released 
from nuclear facilities are described. Release monitoring, meteoro- 
logical observation and dispersion model verification, environmental 
monitoring and so on are reported. The release control and envi- 
ronmental monitoring for the operation of nuclear facilities in Japan 
have been successfully implemented. (K.I.). 


28226 (IPEN-PUB-363) Environmental monitoring in the 
vicinity of nuclear facilities. Jacomino, V.M.F.; Maduar, M.F. in- 
stituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). Feb 1992. 43p. (In Portuguese). Order Number 
DE92640599. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this manual is to provide guidance for setting up 
programmes of environmental monitoring in the vicinity of estab- 
lishments in a normal condition of operation. It intends to contribute 
for trainning of technicians working in the nuclear field. In order to 
illustrate the application of the basic principles described in this 
manual, the routine environmental monitoring programme carried 
out in the IPEN-CNEN/SP is presented. (author). 


2206 Research, Test, Training, Production, Irradia- 
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Refer also to citation(s) 27631, 27632, 27633, 27634, 27635, 
27636, 27637, 27638, 27639, 27640, 27641, 27642, 27643, 27644, 
27645, 27646, 27647, 27648, 27649, 27650, 27651, 27652, 27653, 
27654, 27655, 27656, 27657, 27658, 27968, 28001, 28002, 28003, 
28209, 28212, 28213, 28214, 28221, 28222, 28223, 28318, 28320, 
28322, 28332, 28334, 28353, 28356, 28358, 28359, 28360, 28361, 
28364, 28366, 28367, 28368, 28369, 29023, 29585, 30048, 30310 


28227 (BNWC-8-7-B) Physics and instruments Department 
monthly report, July 1965. Paul, R.S. Battelle-Northwest, Rich- 
land, WA (United States). Pacific Northwest Lab. 15 Aug 1965. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92017976. Source: 
OST}; NTIS (US Sales Only); GPO Dep. 

This monthly document details activities of the Battelle-Northwest 


Physics and Instruments Department during the month of July 
1965. (Fl) 


28228 (DPST-89-248) Fuel performance comparison be- 
tween Savannah River reactors and the US commercial 
nuclear reactors. Paik, |.K.; Ellison, P.G. Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (United States). Savannah River Lab. Jan 
1989. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035 ;AC09-76SR00001. Order Num- 
ber DE92018107. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides a review of fueltarget performance of 
the Savannah River Reactors which was made to compare their in- 


core performance with that of the commercial nuclear reactors in 
the US. 


28229 (DPW-5154) Purification Area laboratories. Cherney, 
B.J. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 16 Apr 1952. 1p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-134). Order Number DE92017727. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum presents the status of laboratory facilities in 
the several reactor buildings. 


28230 (DPW-5256) Shielding. Maloney, J.P. Du Pont de 
Nemours (E.!.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 28 Apr 1952. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H—-129). 
Order Number DE92017721. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum details recommendations for shielding at the 

reactor room ceiling. A sketch shows the recommended clearances 
and thickness of components at and passing through the 61 foot 
ceiling. 
28231 (DPW-5571) NYX: Construction progress. Elliott, J.F. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 6 Jun 1952. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-119). Order Number DE92017326. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum discusses the boring of plenum fuel tubes. 
The memorandum is dated June 6th, 1952. (JL) 


28232 (DPW-6463) Project 8980: Sevannah River Plant, 
100 Area, Panellit inc., Panels. Cist, J.D. Du Pont de Nemours 
(E.1.) and Co., Wilmington, DE (United States). Explosives Dept. 22 
Oct 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-112). Order Num- 
ber DE92016561. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses the design and suggested modifi- 
cations for Panellit, Inc. panels. (Fl) 


28233 (DPW-6470) Project 8980—Savannah River Plant— 
100 Area, Panellit inc..—Panels. Cist, J.D. Du Pont de Nemours 
(E.1.) and Co., Wilmington, DE (United States). Explosives Dept. 23 
Oct 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-113). Order Num- 
ber DE92016562. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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This memorandum discusses the adequacy of the number of 
Annunciator panels and Radiation Recorder panels. Recommenda- 
tions for modifications to the Panellit, Inc. panels are also provided. 
(Fl) 


28234 (DPW-6483) Summary of discussions between the 
reactor materials and reactor eng sections October 6 
and 13, 1952. Huntoon, R.T. Du Pont de Nemours (E.!.) and Co., 
Wilmington, DE (United States). 24 Oct 1952. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-158). Order Number DE92019110. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. PRODUCTION REACTORS/tue! elements; 
FUE! ELEMENTS/design; DESIGN; NUCLEAR ENGINEERING; 
TUBES; ALUMINIUM; PLATES; HEAT TRANSFER; HYDRAULICS 


28235 (DPW-6536) 105 R Control Laboratory mass spec- 
trometer for gas in the gas system. Kelly, H.M. Du 
Pont de Nemours (E.I.) and Co., Wilmington, DE (United States). 
Explosives Dept. 3 Nov 1952. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-146). Orc¢er Number DE92018669. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum discusses the mass spectrometer samples 
taken from the 100 area reactors’ gas systems. The memorandum 
is dated November 3, 1952. (JL) 


28236 (DPW-6538) Hartwell reservoir project. Babcock, 
D.F. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 24 Oct 1952. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-164). Order Number DE92019116. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 
This memorandum summarizes the influence of the 

Hartwell Dam on the properties of the Savannah River at the 
Atomic Energy pumping stations located near Ellenton landing. The 
effects of feedwater temperatures on the productivity of the produc- 
tion reactors are discussed. (JL) 


28237 (DPW-6647) New fuel element development report 
of meeting September 22, 1952. Huntoon, R.T. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 1 Oct 1952. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-151). 
Order Number DE92018674. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum provides details of a meeting held September 
22, 1952 to discuss the research progress on the New Fuel Ele- 
ment Development Program. (Fl) 


28238 (DPW-6716) Minutes of Technical Division Steering 
Committee meeting, November 11, 1952. Evans, L.C. Du Pont 
de Nemours (E.|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 26 Nov 1952. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO09-76SR00001. (SR/H-141). 
Order Number DE92018335. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This document provides the minutes of the meeting to organize 
a Technical Division Steering Committee and to define its functions. 
(Fl) 


28239 (EGG-NE-10257) Broad-Application Test Reactor. 
Motioch, C.G. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). May 1992. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE92018042. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is about a new, safe, and operationally efficient DOE 
reactor of nuclear research and testing proposed for the early to 
mid- 21st Century. Dubbed the Broad-Application Test Reactor 
(BATR), the proposed facility incorporates a multiple-application, 
multiple-mission design to support DOE programs such as naval 
reactors and space power and propulsion, as well as research in 
medical, science, isotope, and electronics arenas. DOE research 
reactors are aging, and implementing major replacement projects 
requires long lead times. Primary design drivers include safety, low 
risk, minimum operation cost, mission flexibility, waste minimiza- 
tion, and long life. Scientists and engineers at the Idaho National 
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Engineering Laboratory are evaluating possible fuel forms, struc- 
tural materials, reactor geometries, coolants, and moderators. 


28240 (EGG-NE-10280) Natural convection heat transfer 
analysis of ATR fuel elements. Langerman, M.A. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). May 1992. 24p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE92018043. Source: OSTI; 
NTIS; GPO Dep. 

Natural convection air cooling of the Advanced Test Reactor 
(ATR) fuel assemblies is analyzed to determine the level of decay 
heat that can be removed without exceeding the melting tempera- 
ture of the fuel. The study was conducted to assist in the level 2 
PRA analysis of a hypothetical ATR water canal draining accident. 
The heat transfer process is characterized by a very low Rayleigh 
number (Ra = 10-5) and a high temperature ratio. Since neither 
data nor analytical models were available for Ra < 0.1, an analyti- 
cal approach is presented based upon the integral boundary layer 
equations. All assumptions and simplifications are presented and 
assessed and two models are developed from similar foundations. 
In one model, the well-known Boussinesq approximations are em- 
ployed, the results from which are used to assess the modeling 
philosophy through comparison to existing data and published ana- 
lytical results. In the other model, the Boussinesq approximations 
are not used, thus making the model more general and applicable 
to the ATR analysis. 


28241 (HAN-71254-Del.) Hanford Operations Office 
monthly status and pr Travis, J.E. USAEC Han- 
ford Operations Office, Richland, WA (United States). Jan 1959. 
25p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92018836. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Hanford Operations Office 
during the month of January 1958. (Fi) 


28242 (HAN-71477-Del.) Hanford Office 
monthly status and progress report. Travis, J.E. USAEC Han- 
ford Operations Office, Richland, WA (United States). Feb 1959. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018847. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Hanford Operations Office 
during the month of February 1959. (Fl) 


28243 (HAN-71736-Del.) Hanford Operations Office 
monthly status and progress report, March 1959: Part 1. Travis, 
J.E. USAEC Hanford Operations Office, Richland, WA (United 
States). 12 Apr 1959. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92018839. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This monthly document details activities of the Hanford Opera- 
tions Office during the month of March 1959. (Fi) 


28244 (HAN-72358-Del.) Hanford Operations Office 
monthly status and progress report, May 1959: Part 1. Travis, 
J.E. USAEC Hanford Operations Office, Richland, WA (United 
States). 12 Jun 1959. 21p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. Order Num- 
ber DE92018844. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This monthly document details activities of the Hanford Opera- 
tions Office during the month of May 1959. (Fl) 


28245 (HAN-72665-Del.) US Atomic Energy Commission 
Hanford Operations Office monthly status and progress re- 
port, June 1959: Part 1. Travis, J.E. USAEC Hanford Operations 
Office, Richland, WA (United States). 14 Jul 1959. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92018837. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document details activities of the Hanford Operations Office 
during the month of June 1959. (Fl) 


28246 (HAN-72984-Del.) Hanford Operations Office 
monthly status and progress report, July 1959. Travis, J.E. 
Hanford Works, Richland, WA (United States). Jul 1959. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC06-76RL01830. Order Number DE92018848. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This monthly document details activities of the Hanford Opera- 
tions Office during the month of July 1959. (Fl) 


28247 (HAN-73270) Hanford Operations Office monthly 
status and progress report, » 1959: Part 1. Travis, J.E. 
USAEC Hanford Operations Office, Richland, WA (United States). 
14 Sep 1959. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92018693. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This monthly document details activities of the Hanford Opera- 
tions Office during the month of August 1959. (Fl) 


28248 (HAN-73575) US Atomic Energy Commission Han- 
ford Operations Office monthly status and progress report, 
September 1959: Part 1. Travis, J.E. USAEC Hanford Operations 
Office, Richland, WA (United States). [1959]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RLO01830. Order Number DE92018838. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 
This document provides details of activities of the Hanford 

ations Office during the month of September 1959. (Fi) 


(HAN-73854) Hanford Operations Office monthly 
progress report, October 1959: Part 1. Travis, J.E. 
USAEC Hanford Operations Office, Richland, WA (United States). 
18 Nov 1959. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92018691. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This monthly document details activities of the Hanford Opera- 
tions Office during the month of October 1959. (Fl) 


28250 (HAN-74058) Hanford Operations Office monthly 
status and progress report, November 1959. Travis, J.E. Han- 
ford Works, Richland, WA (United States). 11 Dec 1959. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92018841. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This monthly document details activities of the Hanford Opera- 
tions Office during the month of November 1959. (Fl) 


28251 (HAN-74331) Hanford Office monthly 
status and progress report, December 1951: Part 1. Travis, J.E. 
USAEC Hanford Operations Office, Richland, WA (United States). 
11 Jan 1960. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92018694. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This monthly document details activities of the Hanford Opera- 
tions Office during the month of December 1959. (Fl) 


(HAN-74585-Del.) Hantord 
monthly status and report, January 


Office 
progress 1960: Part 1. 
Travis, J.E. USAEC Hanford Operations Office, Richland, WA 


(United States). 11 Feb 1960. 18p. by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE92018695. Source: OSTI; NTIS (US Sales Only); GPO 


This monthly document details activities of the Hanford Opera- 
tions Office during the month of January 1960. (Fi) 


28253 (HAN-74881-Del.) Hanford Office 
monthly status and progress report, February 1960: Part 1. 
Travis, J.E. USAEC Hanford Operations Office, Richland, WA 
(United States). 11 Mar 1960. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE92018696. Source: OSTI; NTIS (US Sales Only); GPO 


This monthly document details activities of the Hanford Opera- 
tions Office during the month of February 1960. (Fl) 


28254 (HAN-75122-Del.) Handford Office 
monthly status and progress report, March 1960: Part 1. Travis, 
J.E. USAEC Hanford Operations Office, Richland, WA (United 
States). 13 Apr 1960. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92018690. Source: OSTI; NTIS (US Sales Only); GPO Dep. 


This monthly document details activities of the Hanford Opera- 
tions Office during the month of March 1960. (Fl) 


28255 (HAN-75414-Del.) Hanford Operations Office 
monthly status and progress report, April 1960: Part 1. Travis, 
J.E. USAEC Hanford Operations Office, Richland, WA (United 
States). 12 May 1960. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE92018692. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This monthly document details activities of the Hanford Opera- 
tions Office during the month of April 1960. (Fl) 


28256 (HAN-75685-Del.) Hanford Operations Office 
mon status and progress report, May 1960: Part 1. Travis, 
J.E. USAEC Hanford Operations Office, Richland, WA (United 
States). 13 Jun 1960. 17p. by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. Order Num- 
ber DE92018697. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This monthly document details activities of the Hanford Opera- 
tions Office during the month of May 1960. (Fl) 


28257 (HAN-75945-Del.) Hanford Operations Office 
monthly status and progress report, June 1990: Part 1. Travis, 
J.E. USAEC Hanford Operations Office, Richland, WA (United 
States). 14 Jun 1960. 19p. by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE92018843. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This monthly document details activities of the Hanford Opera- 
tions Office during the month of June 1960. (Fi) 


28258 (HAN-76476-Del.) Hanford 

monthly status and progress report, August 

Travis, J.E. USAEC Hanford Operations 

(United States). 14 Sep 1960. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE92018842. Source: OSTI; NTIS (US Sales Only); GPO 


This monthly document details activities of the Hanford Opera- 
tions Office during the month of August 1960. (Fl) 


28259 (HAN-76688-Del.) Hanford Office 
monthly status and pr Travis, J.E. USAEC Han- 
ford Operations Office, Richland, WA (United States). Sep 1960. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92018849. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details the activities of the Hanford Operations 
Office during the month of September 1960. (Fi) 


28260 (HAN-76922) Hanford Operations Office monthly 
status and report. Travis, J.E. USAEC Hanford Opera- 
tions Office, Richland, WA (United States). Oct 1960. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018698. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Hanford Operations Office 
during the month of October 1960. (Fl) 


28261 (HAN-77180) Hanford Operations Office monthly 
status and report. Travis, J.E. USAEC Hanford Opera- 
tions Office, Richland, WA (United States). Nov 1960. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018801. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Hanford Operations Office 
during the month of November 1960. (FI) 


28262 (HAN-77440-Del.) Hanford Operations Office 
monthly status and progress report, December 1960. Travis, 
J.E. Hanford Works, Richland, WA (United States). Dec 1960. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92018840. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This monthly report details activities of the Hanford Operations 
Office during the month of December 1960. (Fi) 
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28263 (HAN-80948) Reactor Branch monthly reports, 
January—December 1962. Plum, R.L. USAEC Richland Opera- 
tions Office, WA (United States). [1962]. 1387p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE92018629. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document details the activities of the Reactor Branch for the 
months of January through December of 1962. (Fl) 


28264 (HAN-84213) Reactor Branch monthly reports, 
ber 1963. Plum, R.L. USAEC Hanford Operations 
Office, Richland, WA (United States). 11 Feb 1963. 130p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE92018861. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 
This document details activities of the Reactor Branch during the 
months of January through December 1963. (Fi) 


28265 (HAN-87470) Reactor Branch monthly report, 
ber 1964. Plum, R.L. USAEC Hanford Operations 
Office, Richland, WA (United States). 11 Feb 1964. 138. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE92018862. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 
This document details activities of the Production Reactor Opera- 
tions Branch for the months of January 1964 through December 
1964. (Fl) 


28266 (HW-—7-283) Deaeration of process water in the F 
Area. Dunnington, W. Hanford Works, Richland, WA (United 
States). 13 Jul 1944. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92019154. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses the deaeration of process water for 
the F area at the Hanford Engineer Works. The memorandum is 
dated July 13, 1944. 


28267 (HW-19499) Activity of pile gas: Rough draft. 


Roesch, W.C. Hanford Works, Richland, WA (United States). 15 


Nov 1950. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE92019156. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum concerns the relative activities of Argon 41 
and Nitrogen 16 in the pile gas composed of 95 percent carbon 
dioxide and 5 percent air. The memorandum is dated November 
16, 1950. (JL) 


28268 (HW-33200-Del.) Hanford Atomic Products Opera- 
tlon monthly report for September 1954. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
25 Oct 1954. 363p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE92018625. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document presents a summary of work and progress at the 
Hanford Engineer Works for September 1954. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department’s section sum- 
maries work for the Technical, Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment’s summary. The Medical, Radiological Sciences, Utilities and 
General Services, Employee and Public Relations, and Community 
Real Estate and Services departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


28269 (HW-33585-Del.) Hanford Atomic Products Opera- 
tion monthly report, October 1954. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
24 Nov 1954. 351p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE92018207. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for October 1954. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
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summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
marizes work for the Technical, Design, and Project Sections. 
Costs for the various departments are presented in the Financial 
Department's summary. The Medical, Radiological Sciences, Utili- 
ties and General Services, Employee and Public Relations, and 
Community Real Estate and Services departments have sections 
presenting their monthly statistics, work, progress, and summaries. 


28270 (HW-33698) Process test MR-105-25 reactor purge 
at low concentrations. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 5 Nov 1954. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92018829. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
tubes; FILMS/removal; TUBES/cleaning; TUBES; DEPOSITION; 
FILMS; REMOVAL; HEAT TRANSFER; FLUID FLOW; BUILDUP; 
CLEANING; FUEL RODS 


28271 (HW-33962-Del.) Hanford Atomic Products Opera- 
tion monthly report, November 1954. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
20 Dec 1954. 351p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92019303. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

This document presents a summary of work and progress at the 
Hanford Engineer Works for November 1954. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
marizes work for the Technical, Design, and Project Sections. 
Costs for the various departments are presented in the Financial 
Department's summary. The Medical, Radiological Sciences, Utili- 
ties and General Services, Employee and Public Relations, and 
Community Real Estate and Services departments have sections 
presenting their monthly statistics, work, progress, and summaries. 


28272 (HW-35530-Del.) Hanford Atomic Products for Oper- 
ation monthly report, 1955. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
18 Mar 1955. 350p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92018206. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for February 1955. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
marizes work for the Technical, Design, and Project Sections. 
Costs for the various departments are presented in the Financial 
Department's summary. The Medical, Radiological Sciences, Utili- 
ties and General Services, Employee and Public Relations, and 
Community Real Estate and Services departments have sections 
presenting their monthly statistics, work, progress, and summaries. 


28273 (HW-36440-Del.) Hanford Atomic Products Opera- 
tion monthly for April 1955. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
23 May 1955. 366p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92018624. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for April 1955. The report is divided into 
sections by department. A plant wide general summary is included 
at the beginning of the report, after which the departmental sum- 
maries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
marizes work for the Technical, Design, and Project Sections. 
Costs for the various departments are presented in the Financial 





Department's summary. The Medical, Radiological Sciences, Utili- 
ties and General Services, Employee and Public Relations, and 
Community Real Estate and Services departments have sections 
presenting their monthly statistics, work, progress, and summaries. 


28274 (HW-36928-Del.) Hanford Atomic Products 
tion monthly report, May 1955. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 23 Jun 
1955. 385p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92017975. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for May 1955. The report is divided into 
sections by department. A plant wide general summary is included 
at the beginning of the report, after which the departmental sum- 
maries begin. The Manufacturing Department reports plant 
Statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
marizes work for the Technical, Design, and Project Sections. 
Costs for the various departments are presented in the Financial 
Department's summary. The Medical, Radiological Sciences, Utili- 
ties and General Services, Employee and Public Relations, and 
Community Real Estate and Services departments have sections 
presenting their monthly statistics, work, progress, and summaries. 


28275 (HW-39260-Del.) Hanford Atomic Products Opere- 
tion monthly 1955. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
27 Oct 1955. 394p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92019306. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and ress at the 
Hanford Engineer Works for September 1955. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department’s section sum- 
marizes work for the Technical, Design, and Project Sections. 
Costs for the various departments are presented in the Financial 
Department's summary. The Medical, Radiological Sciences, Utili- 
ties and General Services, Employee and Public Relations, and 
Community Real Estate and Services departments have sections 
presenting their monthly statistics, work, progress, and summaries. 


28276 (HW-40692-Del.) Hantord Atomic Products Opera- 
tion monthly report for December 1955. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
30 Jan 1956. 390p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92018623. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for December 1955. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department’s section sum- 
marizes work for the Technical, Design, and Project Sections. 
Costs for the various departments are presented in the Financial 
Department's summary. The Medical, Radiological Sciences, Utili- 
ties and General Services, Employee and Public Relations, and 
Community Real Estate and Services departments have sections 
presenting their monthly statistics, work, progress, and summaries. 


28277 (HW-40703) In-pile defliming of process tubes. 
Hardin, A.K. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 6 Jan 1956. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92018831. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

To reduce manpower burn-out rates resulting from contamination 
on tools and equipment which are used to remove process tubes, 
a method for decontaminating, evaluated. The referenced docu- 
ment reported the results of a small scale test designed to remove 
film from inside the process tube prior to removal of the tube from 
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the reactor. A more conclusive test was also outlined. The purpose 
of this document is to report the results of the larger scale test. 


28278 (HW-43137-Del.) Hanford Atomic Products Opere- 
tion m tor May 1956. General Electric Co., Richland, 
WA (United States).. Hanford Atomic Products Operation. 21 Jun 
1956. 407p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE92019308. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for May, 1956. The report is divided into 
sections by department. A plant wide general summary is included 
at the beginning of the report, after which the departmental sum- 
maries begin. The Manufacturing department reports plant 
Statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
marizes work for the Technical, Design, and Project Sections. 
Costs for the various departments are presented in the financial 
Department's summary. The Medical, Radiological Sciences, Utili- 
ties and General Services, Employee and Public Relations, and 
Community Real Estate and Services departments have sections 
presenting their monthly statistics, work, progress, and summaries. 


28279 (HW-49826) Irradiation Processing Department 
monthly record report, April 1987. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 21 
May 1957. 150p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE92019157. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment during the month of April 1957. A general summary is 
included at the start of the report, after which the report is divided 
into the following sections: research and engineering operations; 
production and reactor operations; facilities engineering operation; 
employee relations operation; and financial operation. 


28280 (HW-50368-Del.) Irradiation Processing Department 
monthly record report, May 1957. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Jun 
1957. 139p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE92019158. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment during the month of May 1957. A general summary is 
included at the start of the report, after which the report is divided 
into the following sections: research and engineering operations; 
production and reactor operation; facilities engineering operation; 
employee relations operation; and financial operation. 


28281 (HW-51067-Del.) Irradiation Processing Department 
monthly record , June 1957. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 19 
Jul 1957. 146p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE92019159. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment during the month of June 1957. A general summary is 
included at the start of the report, after which the report is divided 
into the following sections: research and engineering operations; 
production and reactor operations; facilities engineering operation; 
employee relations operation; and financial operation. 


28282 (HW-51703) irradiation Processing Department 
monthly record report, July 1957. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 Aug 
1957. 1839p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92018326. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment during the month of July, 1957. A general summary is 
included at the start of the report, after which the report is divided 
into the following sections: Research and Engineering Operations; 
Production and Reactor Operations: Facilities Engineering Opera- 
tion; Employee Relations Operation; and Financial Operation. 
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28283 (HW-54378) Purging of surface condenser tubes 
CA-719: Study report. Wood, V.W. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 7 
Jan 1958. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92018832. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides the conclusions and recommendations 
of the study of purging of surface condenser tubes. (Fl) 


28284 (HW-55101-Del.) Irradiation Processing Department 
monthly record report, February 1958. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
21 Mar 1958. 152p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92019160. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document details activities of the irradiation processing de- 
partment during the month of February 1958. A general summary 
is included at the start of the report, after which the report is 
divided into the following sections: research and engineering oper- 
ations; production and reactor operations; facilities engineering 
operations; employee relations operation; and, financial operation. 


28285 (HW-58153) Through reactor decontamination: A 
technical status report. Miller, N.R.; Hall, R.B. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 12 Nov 1958. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92018859. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Attention has focused on the feasibility of conducting through- 
reactor, internal decontaminations in order to reduce rear face 
radiation levels and alleviate personnel exposure problems. The 
purpose of this report is to review the technical aspects of 
“through-reactor” decontaminations and to present an interim rec- 
ommendation regarding the use of this method. 


28286 (HW-58686) Irradiation Processing Department 
monthly report, December 1958. Hanford Works, Richland, WA 
(United States). 21 Jan 1959. 129p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE92018200. Source: OSTI; NTIS (US Sales Only); GPO 


This document details activities of the irradiation processing de- 
partment during the month of December 1958. A general summary 
is included at the start of the report, after which the report is divided 
into the following sections: Research and Engineering Operations; 
Production and Reactor Operations; Facilities Engineering opera- 
tion; Employee Relations Operation; and Financial Operation. 


28287 (HW-59041) Irradiation Processing Department 
monthly record report, January 1959. Greninger, A.B. Hanford 
Works, Richland, WA (United States). 20 Feb 1959. 137p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Coiiract 
ACO06-76RL01830. Order Number DE92018201. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment during the month of January 1959. A general summary is 
included at the start of the report, after which the report is divided 
into the following sections: Research and Engineering Operations; 
Production and Reactor Operations; Facilities Engineering opera- 
tion; Employee Relations Operation; and Financial Operation. 


28288 (HW-59456) Irradiation Processing Department 
monthly report, February 1959. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 Mar 
1959. 130p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92018194. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment during the month of February 1959. A general summary is 
included at the start of the report, after which the report is divided 
into the following sections: Research and Engineering Operations; 
Production and Reactor Operations; Facilities Engineering Opera- 
tion; Employee Relations Operation; and Financial Operation. 


28289 (HW-61399) Irradiation Processing Department 
monthly record report, July 1959. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Aug 
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1959. 118p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92019161. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment during the month of July 1959. A general summary is 
included at the start of the report, after which the report is divided 
into the following sections: research and engineering operations; 
facilities engineering operation; employee relations operation; and 
financial operation. 


28290 (HW-61789) Irradiation Processing Department 
monthly record report, August 1959. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 21 
Sep 1959. 118p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92019163. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment during the month of August 1959. A general summary is 
included at the start of the report, after which the report is divided 
into the following sections: research and engineering operations; 
production and reactor operations; facilities engineering operation; 
employee relations operation; and financial operation. 


28291 (HW-63753-Del.) Irradiation Processing Department 
monthly record report, January 1960. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 19 
Feb 1960. 121p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92019165. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment during the month of January 1960. A general summary is 
included at the start of the report, after which the report is divided 
into the following sections: Research and Engineering Operations; 
Production and Reactor Operations; Facilities Engineering Opera- 
tion; Employee Relations Operation; and Financial Operation. 


28292 (HW-64122-Del.) Irradiation Processing Department 
monthly record report, 1960. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
22 Mar 1960. 122p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92019166. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document details activities of the irradiation processing de- 
partment during the month of February 1960. A general summary 
is included at the start of the report, after which the report is 
divided into the following sections: research and engineering oper- 
ations; production and reactor operations; facilities engineering 
operation; employee relations operation; and financial operation. 


28293 (HW-64418) Status report - C Reactor process 
tubes. Miller, N.R. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 21 Mar 1960. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92019167. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Data have recently been obtained on a number of C-Reactor pro- 
cess tubes. These data make is possible to reassess the current 
conditions of the tubes in the C-Reactor and hence to re-evaluate 
the probable data when retubing of the reactor will have to be 
started. The results of this reassessment are presented below. 


28294 (HW-65924) Irradiation Processing Department 
monthly report, June 1960. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 15 Jul 1960. 
84p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92019017. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment during the month of June 1960. A general summary is 
included at the start of the report, after which the report is divided 
into the following sections: research and engineering operations; 
production and reactor operations; facilities engineering operation; 
employee relations operation; and financial operation. 


28295 (HW-66685) Irradiation Processing Department 
monthly report, August 1960. Hanford Works, Richland, WA 
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(United States). 12 Sep 1960. 88p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE92019144. Source: OSTI; NTIS (US Sales Only); GPO 


This document details activities of the irradiation processing de- 
partment during the month of August, 1960. A general summary is 
included at the start of the report, after which the report is divided 
into the following sections: Research and Engineering Operations; 
Production and Reactor operations; Facilities Engineering opera- 
tion; Employee Relations Operation; and Financial Operation. 


28296 (HW-73304) Production Test IP-502-I calibration of 
gas monitoring instrumentation to measure the amount of 
oxygen In a reactor. Smit, W.R. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 6 Apr 
1962. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92019147. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This production test is designed to test the feasibility of control- 
ling the amount of air entering a reactor, hence, the burnout of the 
graphite by monitoring the gas activity. Gas activity comes from the 
induced activity on argon, which is one of the constituents of air. 
This production test is basically a test to calibrate the gas activity 
instruments as a function of various amounts of argon in the reac- 
tors gas system. The first two parts of the test are calibration 
points with different amounts of argon. From these calibration 
points, extrapolation or interpolation can be used to determine ex- 
pected activities for other amounts of argon. (GHH) 


28297 (HW-74176) Progress in reactor water plant opere- 
tlon, FY 1958-FY 1962. Hauff, T.W.; Mc , P.G. Hanford 
Atomic Products Operation, Richiand, WA (United States). 30 Jul 
1962. 9p. by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE92018833. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The water plants and associated steam back-up facilities which 
supply coolant to Hanford’s eight production reactors are large and 
vital facilities. Their reliability is essential to the safety and continu- 
ity of reactor operation. Their output and efficiency are important to 
reactor productivity and to the unit cost of plutonium and other irra- 
diation products. In the fiscal year just ended, the cost of operating 
the reactor water and steam plants was $16,000,000, which repre- 
sented a major fraction (37%) of the total irradiation cost for the 
same period. Substantial improvements in water plant capacity and 
operating economy over an extended period are reflected in this 
operating cost figure. The purpose of this report is to highlight the 
capacity increases and cost reductions achieved during the five fis- 
cal years 1958 through 1962. 


28298 (HW-75609) Water treatment program - old reac 
tors. Geier, R.G.; Van Wormer, F.W. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
19 Nov 1962. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92018834. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Conclusions resulting from a recent corrosion study, together 
with evidence of graphite damage possibly occurring during retub- 
ing operations (having obvious implications in regard to reactor 
life), initiated a critical assessment of the water treatment process. 
This study was undertaken to determine whether immediate or 
near-term process changes could be made at the older reactors to 
minimize aluminum corrosion without causing adverse effects in 
other areas. 


28299  #(JAERI-M-92-042) Nuclear Hot Spot Factor of JMTR- 
LEU core. Nagaoka, Yoshiharu (Japan Atomic Energy Research 
Inst., Oarai, Ibaraki (Japan). Oarai Research Establishment); Ko- 
mukai, Bunsaku; Sakurai, Fumio; Saito, Minoru; Futamura, 
Yoshiaki. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1992. 98p. (in Japanese). Order Number DE92556672. Source: 
OSTI; NTIS; INIS. 

The core conversion from MEU fuel to LEU fuel of the JMTR, a 
50 MW light water moderated and cooled tank type reactor using 
ETR-type fuel, is scheduled in 1993. As a part of the safety analy- 
ses for JMTR LEU Core, the investigation of the Hot Spot Factor 
was carried out. This report describes the analytical methods and 


results of the Nuclear Hot Spot Factor of the Hot Spot Factor to be 
used in the thermohydraulic design and safety analysis of JMTR 
LEU Core. Factors of each compose of Nuclear Hot Spot Factor, 
which are based on neutronic calculations, were investigated. The 
maximum Nuclear Hot Spot Factor was 3.14. (author). 


28300 (JAERI-M-92-043) Thermohydrodynamic character- 
istic analysis on the steady state condition of JMTR LEU fuel 
core. Ishitsuka, Etsuo (Japan Atomic Energy Research Inst., Oarai, 
Ibaraki (Japan). Oarai Research Establishment); Sato, Takeshi; 
Sakurai, Humio; Saito, Minoru; Hutamura, Yoshiaki. Atomic 

Energy Research Inst., Tokyo (Japan). Mar 1992. 60p. (in Japan- 
ese). Order Number DE92556673. Source: OSTI; NTIS; INIS. 

From the point of view on Non-Proliferation of Nuclear Materials, 
we have been preparing to convert of JMTR (Japan Materials Test- 
ing Reactor) core from MEU (Medium Enriched Uranium, U-235 
enrichment; approx. 45wt%) fuel to LEU (Low Enriched Uranium, 
U-235 enrichment; approx. 20wt%) fuel. This report describes 
about the analytical results of the thermohydraulic characteristics 
under the steady state condition of JMTR LEU fuel core using 
COOLOD code which has been developed for the research reac- 
tors in JAERI. It became clear that thermohydraulic characteristics 
of JMTR LEU fuel core were satisfied with the criteria for safety 
design guide which introduced in Japan. On the other hand, para- 
metric analyses were carried out on flow blockage to the coolant 
subchannel. (author). 


28301 (OUT—1462) History of operations, 1 1344— 
20 March 1945. Hanford Engineer Works, Richland, WA (United 
States). [1945]. 145p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92018630. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The objectives of Hanford operations are the production of suffi- 
cient quantities of plutonium and products in time to 
meet adequately military requirements at the lowest cost of man- 
power, money, and materials commensurate with the maximum 
degree of certainty in attaining the objectives. The facilities opera- 
tions at Hanford are described. 


(PNL-8277) Acoustic emission monitoring of HFIR 
during hydrostatic testing: Final report. Friesel, M.A.; 
Dawson, J.F. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1992. 52p. by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92019316. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the results and conclusions reached from 
applying acoustic emission monitoring to surveillance of the High 
Flux Isotope Reactor vessel during pressure testing. The objective 
of the monitoring was to detect crack growth and/or fluid leakage 
should it occur during the pressure test. The report addresses the 
approach, acoustic emission instrumentation, installation, calibra- 
tion, and test results. 


28302 
vessel 


28303 (RL-REA-345-RD) 1965 Reactor dally report, Jan 
uary 1, 1965—-December 31, 1965: Rough draft. DeNeal, D.L. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 1 Jan 1965. 339p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92019150. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document provides the reactor daily reports for January 1, 
1965 through December 31, 1965. (Fi) 


(WSRC-MS-91-293) Mechanical properties of 1950's 


Savannah River Co., Aiken, SC (United States)); Caskey, G.R. Jr.; 
Thomas, J.K.; Hawthorne, J.R.; Hiser, A.L.; Lott, R.A; Begley, 
J.A.; Shogan, R.P. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1991]. 53p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
920673-7: 16. annual symposium of American Society of Testing 
and Materials (ASTM), Denver, CO (United States), 21-22 Jun 
1992). Order Number DE92017059. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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The reactor vessels of the nuclear production reactors at the Sa- 
vannah River Site (SRS) were constructed in the 1950's from Type 
304 stainless steel plates welded with Type 308 stainless steel 
filler using the multipass metal inert gas process. An irradiated me- 
chanical properties database has been developed for the vessel 
with materials from archival primary coolant system piping irradi- 
ated at low temperatures (75 to 150°C) in the State University of 
New York at Buffalo reactor (UBR) and the High Flux Isotope Re- 
actor (HFIR) to doses of 0.065 to 2.1 dpa. Fracture toughness, 
tensile, and Charpy-V impact properties of the weldment compo- 
nents (base, weld, and weld heat-affected-zone (HAZ)) have been 
measured at temperatures of 25°C and 125°C in the L-C and C-L 
orientations for materials in both the irradiated and unirradiated 
conditions for companion specimens. Fracture toughness and ten- 
sile properties of specimens cut from an SRS reactor vessel 
sidewall with doses of 0.1 and 0.5 dpa were also measured at tem- 
peratures of 25 and 125°C. The irradiated materials exhibit 
hardening with loss of work hardenability and a reduction in tough- 
ness relative to the unirradiated materials. The HFIR-irradiated 
materials show an increase in yield strength between about 20% 
and 190% with a concomitant tensile strength increase between 
about 15% to 30%. The elastic-plastic fracture toughness parame- 
ters and Charpy-V energy absorption both decrease and show only 
a slight sensitivity to dose. The irradiation-induced decrease in the 
elastic-plastic fracture toughness (Jyg; at 1 mm crack extension) is 
between 20% to 65%; the range of Jc values are 72.8 to 366 kJ/ 
m? for the irradiated materials. Similarly, Charpy V-notch results 
show a 40% to 60% decrease in impact energies. 


28305 (WSRC-RP-89-965) Effects of irradiation on inter- 
granuler stress corrosion cracking of Type 304 stainless steel. 
Caskey, G.R. (Westinghouse Savannah River Co., Aiken, SC 
(United States)); Ondrejcin, R.S.; Aldred, P.; Davis, R.B.; Wilson, 
S.A. Westinghouse Savannah River Co., Aiken, SC (United 
States). 15 Sep 1989. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
900403-12: NACE Corrosion '90, Las Vegas, NV (United States), 
23-27 Apr 1990). Order Number DE92017099. Source: OSTI; 
NTIS; GPO Dep. 

Constant extension rate tests (CERT) were run on ten irradiated 
specimens in continuation of a study of environmental effects on 
intergranular stress corrosion cracking of type 304 stainless steel. 
Specimens of both furnace sensitized and annealed material were 
irradiated to fluences of 1 to 2 x 102’ neutrons (E > 0.1 Mev) per 
square centimeter at a temperature of ~150°C in a reflector posi- 
tion of the High Fiux Isoptope Reactor at ORNL. CERT test 
conditions duplicated conditions for testing of non-irradiated speci- 
mens. The time-to-failure for the sensitized and irradiated 
specimens showed the same pattern of dependence on test vari- 
ables as the non-irradiated specimens in an associated study. The 
annealed and irradiated specimens showed no evidence of irradia- 
tion assisted stress corrosion cracking. 


28306 (WSRC-RP-91-345) Modification of K-14.1 sparjet 
loading for Loss of Target Accident. Hightower, N.T. Ill; Morgan, 
C.E. Westinghouse Savannah River Co., Aiken, SC (United States). 
[1991]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. (SRL-SAG-—910128). Or- 
der Number DE92018381. Source: OSTI; NTIS; INIS; GPO Dep. 
This document describes the lack of circulation in the region be- 
low the lowest sparjet nozzles. A recommendation is made that a 
spacer be utilized such that the bottom of the stack of the lithium 
slugs is at least 21 inches above the lowest sparjet nozzles. (Fl) 


28307 (WSRC-TM-91-23-Rev.1) Configuration Management 
Program Pian: Revision 1. Westinghouse Savannah River Co., 
Aiken, SC (United States). 25 Sep 1991. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE92018104. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Westinghouse Savannah River Company (WSRC) has estab- 
lished a configuration management (CM) plan to execute the SRS 
CM Policy and the requirements of the DOE Order 4700.1. The 
Reactor Restart Division (RRD) has developed its CM Plan under 
the SRS CM Program and is implementing it via the RRD CM Pro- 
gram Plan and the Integrated Action Plan. The purpose of the 
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RRD CM program is to improve those processes which are essen- 
tial to the safe and efficient operation of SRS production reactors. 
This document provides details of this plan. 


28308 (WSRC-TR-90-477) Results and recommendations 
from the reactor chemistry and corrosion tasks of the reactor 
materials program. Baumann, E.W.; Ondrejcin, R.S. Westing- 
house Savannah River Co., Aiken, SC (United States). Nov 1990. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE92018129. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Within the general context of extended service life, the Reactor 
Materials Program was initiated in 1984. This comprehensive pro- 
gram addressed material performance in SRS reactor tanks and 
the primary coolant or Process Water System (PWS) piping. Three 
of the eleven tasks concerned moderator quality and corrosion 
mitigation. Definition and control of the stainless steel aqueous en- 
vironment is a key factor in corrosion mitigation. The Reactor 
Materials Program systematically investigated the SRS environ- 
ment and its effect on crack initiation and propagation in stainless 
steel, with the objective of improving this environment. The pur- 
pose of this report is to summarize the contributions of Tasks 6, 7 
and 10 of the Reactor Materials Program to the understanding and 
control of moderator quality and its relationship to mitigation of 
stress corrosion cracking. 


28309 (WSRC-TR-90-551) Annular Flow Distribution test: 
Final report. Kielpinski, A.L. (ed.) (Westinghouse Savannah River 
Co., Aiken, SC (United States)); Childerson, M.T.; Knoll, K.E.; 
Manolescu, M.|.; Reed, M.J. Westinghouse Savannah River Co., 
Aiken, SC (United States). Dec 1990. 121p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE92018135. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the Babcock and Wilcox (B&W) Annular 
Flow Distribution testing for the Savannah River Laboratory (SRL). 
The objective of the Annular Flow Distribution Test Program is to 
characterize the flow distribution between annular coolant channels 
for the Mark-22 fuel assembly with the bottom fitting insert (BFI) in 
place. Flow rate measurements for each annular channel were 
obtained by establishing “hydraulic similarity’ between an instru- 
mented fuel assembly with the BFI removed and a “reference” fuel 
assembly with the BFI installed. Empirical correlations of annular 
flow rates were generated for a range of boundary conditions. 


28310 (WSRC-TR-91-11) Reactor Materlais Program: Me- 
chanical properties of irradiated Types 304 and 304L stainless 
steel weldment components. Sindelar, R.L.; Caskey, G.R. Jr. 
Westinghouse Savannah River Co., Aiken, SC (United States). Dec 
1991. 120p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92018105. Source: OSTI; NTIS; INIS; GPO Dep. 

Task 89-023-C-1. 

The vessels (reactor tanks) of the Savannah River Site nuclear 
production reactors constructed in the 1950’s are comprised of 
Type 304 stainless steel with Type 308 stainless steel weld filler. Ir- 
radiation exposure to the reactor tank sidewalls through reactor 
operation has caused a change in the mechanical properties of 
these materials. A database of as-irradiated mechanical properties 
for site-specific materials and irradiation conditions has been pro- 
duced for reactor tank structural analyses and to quantify the 
effects of radiation-induced materials degradation for evaluating 
reactor service life. The data has been collected from the SRL Re- 
actor Materials Program (RMP) irradiations and testing of archival 
stainless steel weldment components and from previous SRL pro- 
grams to measure properties of irradiated reactor Thermal Shield 
weldments and reactor tank (R-tank) sidewall material. Irradiation 
programs of the RMP are designed to quantify mechanical proper- 
ties at tank operating temperatures following irradiation to present 
and future tank wall maximum exposure conditions. The exposure 
conditions are characterized in terms of fast neutron fluence (En, > 
0.1 MeV) and displacements per atom (dpa)®. Tensile properties, 
Charpy-V notch toughness, and elastic-plastic fracture toughness 
were measured for base, weld, and weld heat-affected zone (HAZ) 
weldment components from archival piping specimens following a 
Screening Irradiation in the University of Buffalo Reactor (UBR) 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 





and following a Full-Term Irradiation in the High Flux Isotope Reac- 
tor (HFIR). 


28311 (WSRC-TR-92-97) Heat exchanger restart evalua- 
thon. Morrison, J.M.; Hirst, C.W.; Lentz, T.F. Westinghouse 
Savannah River Co., Aiken, SC (United States). 28 Feb 1992. 42p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE92018110. Source: 
OSTI; NTIS; INIS; GPO Dep. 

On December 24, 1991, the K-Reactor was in the shutdown 
mode with full AC process water flow and full cooling water flow. 
Safety rod testing was being performed as part of the power as- 
cension testing program. The results of cooling water samples 
indicated tritium concentrations higher than allowable. Further sam- 
pling and testing confirmed a Process Water System to Cooling 
Water System leak in heat exchanger 4A (HX 4A). The heat ex- 
changer was isolated and the plant shutdown. Heat exchanger 4kA 
was removed from the plant and moved to C-Area prior to perform- 
ing examinations and diagnostic testing. This included locating and 
identifying the leaking tube or tubes, eddy current examination of 
the leaking tube and a number of adjacent tubes, visually inspect- 
ing the leaking tube from both the inside as well as the area 
surrounding the failure mechanism. In addition ten other tubes that 
either exhibited eddy current indications or would represent a 
baseline condition were removed from heat exchanger 4A for met- 
allurgical examination. Additional analysis and review of heat 
exchanger leakage history was performed to determine if there are 
any patterns which can be used for predictive oe Compen- 
satory actions have been taken to improve the sensitivity and 
response time to any future events of this type. The results of 
these actions are summarized herein. 


28312 (WSRC-TR-92-100-2) Savannah River Laboratory 
monthly report, February 1992. Ferrell, J.M. (comp.); ice, L.W. 
(ed.). Westinghouse Savannah River Co., Aiken, SC (United 
States). Feb 1992. 52p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE92016885. Source: OSTI; NTIS; GPO Dep. 

This report is a report for the Savannah River Labora- 
tory for the month of February 1992. The progress and activities in 
six categories were described in the report. The categories are re- 
actor, tritium, separations, environmental, waste management, and 
general. Each category described numerous and varied activities. 
Some examples of these activities described are such things as 


radiation monitoring, maintenance, modifications, and remedial ac- 
tion. 
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Refer also to citation(s) 27943, 28162, 28168, 28179, 28195, 
28212, 28219, 28220, 28221, 28285, 28306, 28309, 28399, 28436, 
28686, 28937, 29877, 30300, 30347, 30363, 30365, 30371, 30374 


28313 (BNL-47655) Interactive nuclear plant analyzer for 
VVER-440 reactor. Shier, W.; Horak, W.; Kennett, R. Brookhaven 
National Lab., Upton, NY (United States). May 1992. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-921068-1: East-West topical meeting: 
the safe and reliable operation of light water reactor NPP’s, Prague 
(Czechoslovakia), 18-21 Oct 1992). Order Number DE92016100. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document discusses an interactive nuclear plant analyzer 
(NPA) which has been developed for a VVER-440, Model 213 re- 
actor for use in the training of plant personnel, the development 
and verification of plant operating procedures, and in the analysis 
of various anticipated operational occurrences and accident sce- 
narios. This NPA is operational on an IBM RISC-6000 workstation 
and utilizes the RELAP5/MOD2 computer code for the calculation 
of the VVER-440 reactor response to the interactive commands ini- 
tiated by the NPA operator. 


28314 (BNL-52326) Enhanced convective and film boiling 
heat transfer surface gas injection. Duignan, M.R. 
(Brookhaven National Lab., Upton, NY (United States)); Greene, 
G.A.; Irvine, T.F., Jr. Brookhaven National Lab.; Upton, NY (United 
States). Apr 1992. 107p. Sponsored by USDOE, Washington, DC 


(United States). DOE Contract ACO2-76CH00016. Order Number 
DE92016755. Source: OSTI; NTIS; GPO Dep. 

Heat transfer measurements were made for stable film boiling of 
water over a horizontal, flat stainless steel plate from the minimum 
film boiling point temperature, Tsuprace ~500K, to Tsuprace 
~950K. The pressure at the plate was approximately 1 atmosphere 
and the temperature of the water pool was maintained at satura- 
tion. The data were compared to the Berenson film-boiling model, 
which was developed for minimum film-boiling-point conditions. The 
model accurately represented the data near the minimum film- 
boiling point and at the highest temperatures measured, as long it 
was corrected for the heat transferred by radiation. On the 
average, the experimental data lay within +7% of the model. Mea- 
surements of heat transfer were made without film boiling for 
nitrogen jetting into an overlying pool of water from nine 1-mm- di- 
ameter holes, drilled in the heat transfer plate. The heat flux was 
maintained constant at approximately 26.4 kW/m*. For water-pool 
heights of less than 6cm the heat transfer coefficient deceased lin- 
early with a decrease in heights. Above 6cm the heat transfer 
coefficient was unaffected. For the entire range of gas velocities 
measured [0 to 8.5 cm/s], the magnitude of the magnitude of the 
heat transfer coefficient only changed by approximately 20%. The 
heat transfer data bound the Konsetov model for turbulent pool 
heat transfer which was developed for vertical heat transfer sur- 
faces. This agreement suggests that surface orientation may not 
be important when the gas jets do not locally affect the surface 
heat transfer. Finally, a database was developed for heat transfer 
from the plate with both film boiling and gas jetting occurring 
simultaneously, in a pool of water maintained at its saturation tem- 
perature. The effect of passing nitrogen through established film 
boiling is to increase the heat transfer from that surface. 60 refs. 


28315 §(BNL-NUREG-47179-Rev.1) An evaluation of the fall- 
ure of a PWR lower head during a core meltdown accident: 
Revision 1. Yang, J.W. Brookhaven National Lab., Upton, NY 
(United States). [1992]. 11p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-920903-2-Rev.1: International topical 
meeting on reactor thermal hydraulics: towards the next generation 
of nuclear power piants, Salt Lake City, UT (United States), 20-24 
Sep 1992). Order Number DE92018163. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper presents an analysis of ablation of lower vessel head 
during a core meltdown accident. The analysis if limited to PWR 
systems with no penetration tubes attached to the lower vessel 
head. The case considered is characterized by the discharge of a 
corium jet at a relatively slow rate into the lower plenum. The 
assumption of the breakup of the jet stream results in the solidifica- 
tion of debris particles and the formation of a debris bed thermally 
attacking the lower head wall. Detailed analyses were performed to 
determine the debris/coolability and the ablation of the lower head 
wall. Parameters which have significant effect on the results were 
identified. Parametric studies were performed to reflect uncertain- 
ties associated with the various phenomenological processes 
occurring during corium relocation into the lower head. 


28316 (BNL-NUREG-47694) Assessment of engineering 
plant analyzer with Peach Bottom 2 stability tests. Rohatgi, 
U.S.; Mallen, A.N.; Cheng, H.S.; Wulff, W. Brookhaven National 
Lab., Upton, NY (United States). [1992]. 15p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC02-76CH00016. (CONF-920903-9: International 
topical meeting on reactor thermal hydraulics: towards the next 
generation of nuclear power plants, Salt Lake City, UT (United 
States), 20-24 Sep 1992). Order Number DE92018148. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Engineering Plant Analyzer (EPA) has been developed to simu- 
late plant transients for Boiling Water Reactor (BWR). Recently, 
this code has been used to simulate LaSalle-2 instability event 
which was initiated by a failure in the feed water heater. The 
simulation was performed for the scram conditions and for the pos- 
tulated failure in the scram. In order to assess the capability of the 
EPA to simulate oscillatory flows as observed in the LaSalle event, 
EPA has been benchmarked with the available data from the 
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Peach Bottom 2 (PB2) Instability tests PT1, PT2, and PT4. This 
document provides a description of these tests. 


28317 (CONF-9206133—1) Reactor protection system de- 
sign using application specific integrated circuits. Battle, R.E.; 
Bryan, W.L.; Kisner, R.A.; Wilson, T.L. Jr. Oak Ridge National 
Lab., TN (United States). [1992]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
2. annual joint controls and instrumentation conference; Kansas 
City, MO (United States); 1 Jun 1992 - 3 jun 1993. Order Number 
DE92016901. Source: OSTI; NTIS; INIS; GPO Dep. 

Implementing reactor protection systems (RPS) or other engi- 
neering safeguard systems with application specific integrated 
circuits (ASICs) offers significant advantages over conventional 
analog or software based RPSs. Conventional analog RPSs suffer 
from setpoints drifts and large numbers of discrete analog electron- 
ics, hardware logic, and relays which reduce reliability because of 
the large number of potential failures of components or intercon- 
nections. To resolve problems associated with conventional 
discrete RPSs and proposed software based RPS systems, a hy- 
brid analog and digital RPS system implemented with custom 
ASICs is proposed. The actual design of the ASIC RPS resembles 
a software based RPS but the programmable software portion of 
each channel is implemented in a fixed digital logic design includ- 
ing any input variable computations. Set point drifts are zero as in 
proposed software systems, but the verification and validation of 
the computations is made easier since the computational logic an 
be exhaustively tested. The functionality is assured fixed because 
there can be no future changes to the ASIC without redesign and 
fabrication. Subtle error conditions caused by out of order evalua- 
tion or time dependent evaluation of system variables against 
protection criteria are eliminated by implementing all evaluation 
computations in parallel for simultaneous results. On- chip redun- 
dancy within each RPS channel and continuous self-testing of all 
channels provided enhanced assurance that a particular channel is 
available and faults are identified as soon as possible for corrective 
actions. The use of highly integrated ASICs to implement channel 


electronics rather than the use of discrete electronics greatly re- 
duces the total number of components and interconnections in the 
RPS to further increase system reliability. A prototype ASIC RPS 
channel design and the design environment used for ASIC RPS 
systems design is discussed. 


28318 (DPSPU-66-11-23) Process water heat exchanger 
fallures, December 1953-November 1966. Mittelberg, R.F.; 
Walker, D.T. Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(United States). Savannah River Plant. Jan 1967. 60p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001 ;ACO09-89SR18035. Order Number DE92018134. 
Source: OSTI; NTIS; GPO Dep. 

In the Savannah River Plant reactor buildings, the process water 
heat exchangers, are of shell and tube design, fabricated from 
AISI types 304 and 304L stainless steels. They are 33 ft 6-1/2 
inches long by 87-1/2 inches in diameter. The heat exchangers op- 
erate with countercurrent flows of moderator (heavy water) on the 
tube side and cooling water (river water) on the shell side. At each 
end of the exchangers, double tube sheets, separated by a leak 
collection space, prevent leakage of moderator into the cooling 
water at the tube-to-tube sheet joints. This report describes the fail- 
ures experienced, metallurgical problems, and remedial actions 
taken to prevent future failures. Period Covered: December 1953 
to November 1966. Since startup, 54 heat exchangers have been 
completely overhauled to eliminate O-rings exposed to moderator 
and to provide for uniform cooling water flow at the river water 
inlet. These exchangers have also been rotated end-for-end to re- 
verse moderator and river water flow, tubes have been plugged in 
critical positions, and a chloride inhibiting system has been in- 
stalled. These five remedial actions were designed to eliminate all 
failures which have occurred on a repetitive basis in different heat 
exchangers. Only isolated failures are expected during continued 
use of the heat exchangers. Moderator leakage caused reactor 
shutdowns on 42 occasions. Corrosion by moderator (tube side) 
was not a factor in any of these failures. Thirty-four of the 42 fail- 
ures were caused by tube wear which was accelerated by fretting 
corrosion. Twenty-four of these were caused by tube vibration; the 
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remaining 10 were caused by plastic bristle or foreign object vibra- 
tion against the tube. 


28319 (DPSTM-87-700-2) The SHIELD system user’s man- 
ual. Finch, D.R. Du Pont de Nemours (E.|.) and Co., Aiken, SC 
(United States). Savannah River Lab. Oct 1988. 319p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SRO00001 ;AC09-89SR18035. Order Number DE92016801. 
Source: OSTI; NTIS; GPO Dep. 

The SHIELD system is a set of computational modules and sup- 
port nuclear data that provide an accurate calculation of: Isotopic 
inventory of nuclear materials; Radiation source from spontaneous 
decay of radionuclides; Material transport in and between chemical 
or physical processes; and Shield assessment for radiological ap- 
plications. The system is designed to be applicable to all parts of 
the nuclear fuel cycle. 


28320 (DPW-5575) Emergency handling equipment. 
McGinnis, P.R. Du Pont de Nemours (E.|.) and Co., Wilmington, 
DE (United States). Explosives Dept. 9 Jun 1952. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-122). Order Number DE92017329. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Following is an outline of emergency conditions involving the 
presence of unshielded radioactive material in the reactor room. A 
possible sequence of operations to be followed in dealing with 
each emergency is presented in order to indicate the nature and 
requirements of emergency handling equipment to be provided. In 
addition to the emergencies listed here, there are others involving 
foreign objects in the reactor tank. In an attempt to limit the com- 
plexity of any one piece of equipment, it is expected that a 
separate emergency handling tool should be provided for dealing 
with these cases. However, this outline is limited to those emer- 
gencies occurring outside the reactor. 


28321 (EGG-M-91248) Assessment of core damage mod- 
els in SCDAP/RELAPS during OECD LOFT LP-FP-2. Coryell, 
E.W. EG and G Idaho, Inc., Idaho Falls, ID (United States). [1991]. 
7p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC07-761D01570. (CONF- 
911107-78: 1991 Winter meeting of the American Nuclear Society 
(ANS) session on fundamentals of fusion reactor thermal hy- 
draulics, San Francisco, CA (United States), 10-15 Nov 1991). 
Order Number DE92017883. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Nuclear Regulatory Commission has sponsored a 
program to apply the SCDAP/RELAPS code to analysis of the tran- 
sient and reflood phases of the OECD LOFT LP-FP-2 Experiment. 
The principal objectives of the LP-FP-2 experiment were to deter- 
mine the fission product release from the fuel during the early 
phases of a severe fuel damage scenario and to examine the phe- 
nomena controlling fission product transport in a vapor/aerosol 
environment. Calculations with the SCDAP/RELAPS code, devel- 
oped at the INEL with NRC support, have been performed to (1) 
examine the phenomena controlling the progression of both tran- 
sient and reflood phases of the experiment, (2) enhance our 
understanding of the phenomena occurring during reflood and add 
credence to the postulated phenomenological sequence, (3) as- 
sess the ability of SCDAP/RELAPS5 to examine severe fuel damage 
issues and phenomena, and (4) identify code strengths and defi- 
ciencies with the intent of prioritizing code improvements. Results 
indicate that the code is able to analyze the early phases of severe 
fuel damage reasonably well, with potential deficiencies in model- 
ling interaction between molten control rod material and intact fuel. 


28322 (EGG-M-91258) Fission product transport and be- 
havior during two postulated loss of flow transients in the air. 
Adams, J.P.; Carboneau, M.L. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). [1991]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. 
(CONF-911107—79: 1991 Winter meeting of the American Nuclear 
Society (ANS) session on fundamentals of fusion reactor thermal 
hydraulics, San Francisco, CA (United States), 10-15 Nov 1991). 
Order Number DE92017942. Source: OSTI; NTIS; INIS; GPO Dep. 

This document discusses fission product behavior during two 
postulated loss-of-flow accidents (leading to high- and low-pressure 
core degradation, respectively) in the Advanced Test Reactor 





(ATR). These transients are designated ATR Transient LCPI5 
(high-pressure) and LPP9 (low-pressure). Normally, transients of 
this nature would be easily mitigated using existing safety systems 
and procedures. In these analyses, failure of these safety systems 
was assumed so that core degradation and fission product release 
could be analyzed. A probabilistic risk assessment indicated that 
the probability of occurrence for these two transients is of the order 
of 10-5and 10-7 per reactor year for LCP15 and LPP9, respec- 
tively. 


28323 (EGG-M-91507) RCS under reduced inven- 
tory conditions following a loss of residual heat removal. 
Palmrose, D.E.; Hughes, E.D.; Johnsen, G.W. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). [1992]. 9p. Sponsored by Nu- 
clear Regulatory Commission, Washi , DC (United States). 
DOE Contract AC07-761D01570. (CONF-920804—21: American So- 
ciety of Mechanical Engineers national heat transfer conference 
and exposition, San Diego, CA (United States), 9-12 Aug 1992). 
Order Number DE92017919. Source: OSTI; NTIS; INIS; GPO Dep. 

The thermal-hydraulic response of a closed-reactor coolant sys- 
tem to loss of residual heat removal (RHR) cooling is investigated. 
The processes examined include: core coolant boiling and steam 
generator reflux condensation, pressure increase on the primary 
side, heat transfer mechanisms on the steam generator primary 
and secondary sides, and effects of noncondensible gas on heat 
transfer processes. 


28324 (EGG-M-91537) Severe accident thermal analyses 
of a PWR with in-vessel radiation/convection and extemal 
flooding. Hawkes, G.L.; O’Brien, J.E. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). [1992]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
(CONF-920804-—20: American Society of Mechanical Engineers na- 
tional heat transfer conference and exposition, San Diego, CA 


(United States), 9-12 Aug 1992). Order Number DE92017887. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A severe accident thermal analysis has been performed to study 
the effect of thermal radiation from the upper surface of a relocated 


molten core to the vessel inner walls and vessel internals. External 
water flooding has been included as a means of cooling the vessel 
to prevent thermal failure. A finite element gray body radiation 
model is used to predict radiant heat transfer from the molten core 
to the vessel wall, core barrel, reflector shield, and fuel assemblies 
of a partially melted and partially relocated core with decay heat. 
Parametric studies have been performed in which variations in the 
emissivity of the core crust, vessel wall, fuel assemblies, and other 
vessel internals have been considered. Other parameters consid- 
ered included the flooding water level, and vessel upper structure 
radiant temperature. A finite element computational fluid dynamics 
model of hydrogen turbulent natural convection inside the vessel is 
included. The effect of a metallic layer overlying the relocated 
ceramic core has also been considered. Inside vessel wall temper- 
atures were predicted to be excess of the melting point for some 
cases. These studies show that vessel integrity is mainly depen- 
dent upon the height of the flooding water on the vessel exterior. 


28325 (EGG-M-91653) Analysis of a 16-inch globe valve 
with eroded walls. Nitzel, M.E. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). [1992]. 6p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC07-761D01570. (CONF-920631-45: American Society of Me- 
chanical Engineers pressure vessel and piping conference, New 
Orleans, LA (United States), 21-25 Jun 1992). Order Number 
DE92018034. Source: OSTI; NTIS; INIS; GPO Dep. 

During the course of inspection activities at a commercial nuclear 
power plant varying degrees of wall tinning were observed in sev- 
eral 16-inch globe valves. The wall thinning was observed at 
several locations on the bridge and bonnet areas of the valves and 
was thought to be the result of erosion of the wall material. these 
valves were routinely subjected to leak rate tests as part of the 
normal inspection and maintenance activities. Erosion of the valve 
plug seat sufficient to allow leakage would normally be detected by 
the leak rate testing. However, the question was raised whether 
severe erosion in the bridge structure would create the potential for 
a structural failure that would prevent normal closing and seating of 
the valve. An analytical assessment or “scoping analysis” of one of 
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the valves was undertaken to assess the potential for stresses ex- 
ceeding yield and to indicate whether a more extensive analysis of 
the valve would be desirable. a linear-elastic finite element model 
including the valve body, bonnet region, seat ring, and inlet and 
outlet bridge structures was developed. The model was subjected 
to a combination of internal pressure, valve plug seat force, and 
piping end moments. The results of the analysis indicate that even 
with erosion more severe than that observed in the actual valves, 
stress values did not approach yield. From these results it was 
concluded that yielding of the valve would not be anticipated with 
the observed erosion levels and that operability of the valves would 
not be impaired. 


28326 (EGG-M-92063) Conceptual design of a submerged 
power station. Herring, J.S. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). [1992]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-76ID01570. (CONF- 
920606-34: American Nuclear Society annual meeting, Boston, 
MA (United States), 7-12 Jun 1992). Order Number DE92017855. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Providing safe and sustainable energy to the world's increasing 
population will be one of the major challenges of the 21st century. 
At the INEL we are developing the concept of a passively safe 
submerged power station (SPS), shown. The reactor is located in 
the forward part of the vessel, while the turbine and generator are 
mounted in the middie section and the control and crew quarters 
are located at the opposite end of the vessel. The SPS would be 
operated in 20 to 100 m of water at a distance of 10 to 30 km from 
the shore and would generate 600 MWe. Power would be transmit- 
ted to shore by AC cables, similar to submarine cables in use 
today. The SPS would be manufactured in a central shipyard and 
towed or transported to its operational location. The reactor is de- 
signed to operate on a five-year cycle with a capacity factor of 70 
percent, after which the station would be returned to a central 
facility for refueling and maintenance. Thus the SPS has the ad- 
vantages of centralized fabrication and maintenance. 


28327 (EGG-M-92134) Assessment of RELAPS/MOD3 Ver- 
sion 7 based on the BETHSY Test 6.2 TC. Choi, C.J. (Korea 
Atomic Energy Research Inst., Daeduk (Korea, Republic of); Roth, 
P.A.; Schultz, R.R. EG and G Idaho, Inc., idaho Falls, ID (United 
States). [1992]. 2ip. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract AC07- 
761D01570. (CONF-920903-8: International topical meeting on 
reactor thermal hydraulics: towards the next generation of nuclear 
power plants, Salt Lake City, UT (United States), 20-24 Sep 1992). 
Order Number DE92017884. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides a discussion of the BETHSY test 6.2 TC 
which was conducted to investigate thermal hydraulic phenomena 
during a 5% cold leg SBLOCA and to provide high quality data for 
advanced thermal-hydraulic code assessment. BETHSY test 6.2 
TC was analyzed using RELAP5/MODS version 7o. 


28328 (EGG-M-92235) Issues affecting advanced passive 
light-water reactor Is. Beelman, R.J.; Fletcher, 
C.D.; Modro, S.M. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). [1992]. 9p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
(CONF-920903-6: International topical meeting on reactor thermal 
hydraulics: towards the next generation of nuclear power plants, 
Salt Lake City, UT (United States), 20-24 Sep 1992). Order Num- 
ber DE92018031. Source: OSTI; NTIS; INIS; GPO Dep. 

Next generation commercial reactor designs emphasize en- 
hanced safety through improved safety system reliability and 
performance by means of system simplification and reliance on 
immutable natural forces for system operation. Simulating the per- 
formance of these safety systems will be central to analytical 
safety evaluation of advanced passive reactor designs. Yet the 
characteristically small driving forces of these safety systems pose 
challenging computational problems to current thermal-hydraulic 
systems analysis codes. Additionally, the safety systems generally 
interact closely with one another, requiring accurate, integrated 
simulation of the nuclear steam supply system, engineered safe- 
guards and containment. Furthermore, numerical safety analysis of 
these advanced passive reactor designs wig necessitate simulation 
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of long-duration, slowly-developing transients compared with cur- 
rent reactor designs. The composite effects of small computational 
inaccuracies on induced system interactions and perturbations over 
long periods may well lead to predicted results which are signifi- 
cantly different than would otherwise be expected or might actually 
occur. Comparisons between the engineered safety features of 
competing US advanced light water reactor designs and analogous 
present day reactor designs are examined relative to the adequacy 
of existing thermal-hydraulic safety codes in predicting the mecha- 
nisms of passive safety. Areas where existing codes might require 
modification, extension or assessment relative to passive safety 
designs are identified. Conclusions concerning the applicability of 
these codes to advanced passive light water reactor safety analy- 
sis are presented. 


28329 (EGG-M-92236) Large break LOCA calculations for 
the AP600 design. Fisher, J.E. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). [1992]. 6p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract AC07- 
761D01570. (CONF-920903-7: International topical meeting on 
reactor thermal hydraulics: towards the next generation of nuclear 
power plants, Salt Lake City, UT (United States), 20-24 Sep 1992). 
Order Number DE92017844. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents the application of RELAPS5 to the calculation 
of a Large Break (200% doubled-ended rupture) Loss-of-Colant- 
Accident (LBLOCA) at the reactor vessel inlet for the proposed 
Westinghouse AP600 design. A parametric calculation was also 
performed to determine effects of loss of a complete Emergency 
Core Cooling system (ECCS) train. These calculations were per- 
formed over the core blowdown, refill, and reflood phases of the 
LBLOCA and did not address long term cooling. RELAPS was 
shown to be adequate for system response calculation over the 
period of interest. The passive safety systems were predicted to ef- 
fectively mitigate the consequences of LBLOCAs; the calculations 
showed less severe thermal responses than for a current genera- 
tion Pressurized Water Reactor (PWR) plant. The two primary 
differences between the AP600 design and a current generation 
plant that affect LBLOCA response are the lower core thermal 


power, which results in lower temperatures during the blowdown 
phase, and the long duration accumulator injection, which provides 
ample core inventory makeup for final quenching. 


28330 (EGG-M-92274) Tutorlal on nuclear thermal propul- 
sion safety for Mars. Buden, D. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). [1992]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
(AIAA-92-3696;CONF-920747-9: 28. joint propulsion conference, 
Nashville, TN (United States), 6-8 Jul 1992). Order Number 
DE92017946. Source: OSTI; NTIS; INIS; GPO Dep. 

Safety is the prime design requirement for nuclear thermal 
propulsion (NTP). It must be built in at the initiation of the design 
process. An understanding of safety concerns is fundamental to 
the development of nuclear rockets for manned missions to Mars 
and many other applications that will be enabled or greatly 
enhanced by the use of nuclear propulsion. To provide an under- 
standing of the basic issues, a tutorial has been prepared. This 
tutorial covers a range of topics including safety requirements and 
approaches to meet these requirements, risk and safety analysis 
methodology, NERVA reliability and safety approach, and life cycle 
risk assessments. 


28331 (EGG-NE-10145) PHEBUS on-line aerosol monitor 
development test program. Sprenger, M.H.; Pentecost, C.G. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Mar 1992. 33p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC07-76ID01570. Order Number 
DE92018047. Source: OSTI; NTIS; INIS; GPO Dep. 

EG&G Idaho, Inc. developed an on-line aerosol monitor (OLAM) 
for the French PHEBUS Fission Product Project. Part of the devel- 
opment was to manufacture and test an OLAM prototype. This 
report presents the results of the testing which determined the me- 
chanical integrity of the monitor at operating temperature and 
pressure and performed a preliminary test of the optical system. A 
series of twenty different tests was conducted during the prototype 
testing sequence. Since no leaks were detected, the OLAM 
demonstrated that it could provide a pressure boundary at required 


174 — ERA Vol. 17, No. 10 


test conditions. The optical and electrical system also proved its 
integrity by exceeding the design requirement of less than 105 op- 
tical signal drift during an actual two-hour test sequence. 


28332 (EGG-NE-10263) Safety rod/thimble melt failure 
characterization experiments. Stoots, C.M.; Hawkes, G.L. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). May 1992. 75p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE92018052. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) requested that he INEL per- 
form experiments to study the thermal failure characteristics of a 
simulated Savannah River Site nuclear reactor safety rod and its 
surrounding thimble assembly. An electrically heated stainless steel 
rod simulated a reactor safety rod located eccentrically or concen- 
trically within a perforated aluminum guide tube or thimble. A total 
of 37 experiments were conducted for a range of power levels and 
safety rod/thimbie relative orientations. Video tapes were made of 
the four failure tests that were conducted to the melting point of the 
thimble. Although the primary emphasis of the experiments were to 
characterize the melting of the thimble qualitatively, experimental 
transient measurements included heater voltage and current, 
heater surface temperatures, aluminum thimble temperatures, and 
ambient temperature. Numerical studies were also performed in 
support of the experiments and data interpretation. Two finite ele- 
ment models were created to model the heat conduction-radiation 
between the stainless steel heater and thimble. The predicted tem- 
peratures were in good agreement with the experimental results. 


28333 (EUR-13013/1) Proceedings of the Seminar on 
Methods and Codes for Assessing the off-site consequences 
of nuclear accidents. Volume 1. Kelly, G.N.; Luykx, F. (eds.). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 612p. (CONF-9005113—: Seminar on methods and 
codes for assessing the offsite consequences of nuclear accidents, 
Athens (Greece), 7-11 May 1990). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Commission of the European Communities, within the 
framework of its 1980-84 radiation protection research programme, 
initiated a two-year project in 1983 entitled 'methods for assessing 
the radiological impact of accidents’ (Maria). This project was con- 
tinued in a substantially enlarged form within the 1985-89 research 
programme. The main objectives of the project were, firstly, to de- 
velop a new probabilistic accident consequence code that was 
modular, incorporated the best features of those codes already in 
use, could be readily modified to take account of new data and 
model developments and would be broadly applicable within the 
EC; secondly, to acquire a better understanding of the limitations 
of current models and to develop more rigorous approaches where 
necessary; and, thirdly, to quantify the uncertainties associated 
with the model predictions. This research led to the development of 
the accident consequence code Cosyma (COde System from 
MAria), which will be made generally available later in 1990. The 
numerous and diverse studies that have been undertaken in sup- 
port of this development are summarized in this paper, together 
with indications of where further effort might be most profitably di- 
rected. Consideration is also given to related research directed 
towards the development of real-time decision support systems for 
use in off-site emergency management. 


28334 (HW-36021) Production test 105-12-MR crossheader 
purge with chromic acid. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 5 Jul 1955. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92018830. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document discusses high radiation levels which are being 
encountered in the reactor discharge areas during outages. Rear 
face dosage rates in B, D, F, DR and H Reactors now average 
100 mr per hour. These high radiation rates seriously jeopardize 
desirable projects which require extensive work on the rear face of 
these reactors. Evidence has been obtained which indicates that a 
large source of the radiation is on the interior of the rear face pip- 
ing and can be removed by chemical solutions. Reference one 
presents data which indicates that up to 85 per cent of the gamma 
activity is caused by the contaminated film deposited inside the 





rear face piping. Reference two discusses the results of chromic 
acid removal of process tube corrosion products. Reference three 
more fully describes the possible advantages of purging a reactor 
with chromic acid and concludes a chromic acid purge should 
remove the film without adverse effects on reactor structural mate- 
rials or process tube loadings. 


28335 (INFO-0390) Review of the nuclear liability act. 
Atomic Energy Control Board, Ottawa, ON (Canada). Nov 1991. 
45p. (in English, French). Order Number DE92641264. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The review of the Act has progressed in stages. The first stage 
was conducted by the staff of the Atomic Energy Control Board 
(AECB) and catalogued previously identified difficulties with the Act. 
The second stage was a preliminary examination of the Act by an 
Interdepartmental Working Group (IWG). The IWG was formed in 
1982 at the direction of the President of the AECB. It was instructed 
to review all matters relating to the administration of, and experi- 
ence with, the Act and to examine these matters in as much detail 
as was required to resolve each point raised during the review. 
The IWG was composed of representatives of the AECB (which 
administers the Act), the Department of Energy, Mines and Re- 
sources, the Department of Finance, the Department of Insurance, 
the Department of Justice, and the Treasury Board Secretariat. 


28336 (INIS-mf-13339) The safety of Ontario’s nuclear 
power reactors. A scientific and technical review. Ontario Hy- 
dro Submission to the Ontario Nuclear Safety Review. The 
safety of Ontario’s nuclear power reactors. A scientific and techni- 
cal review. Ontario Hydro, Toronto, ON (Canada). Aug 1987 351p. 
Order Number DE92642417. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Ontario Hydro is responsible for the safety of its nuclear stations: 
safety analysis, design and construction, training of operators, op- 
erating practices, and maintenance procedures. The utility must 
demonstrate to the regulatory body and the public that it is capable 
of operating nuclear stations safely. the dedicated attention of 
management and workers alike has been given to the achievement 
of an excellent safety record. Safety begins with well understood 
corporate goals, objectives and policies, and the clear assignment 
of responsibilities to well-trained, competent people who have the 
relevant experience and the right information and equipment. A 
prime cause of both the Chernobyl and the Three Mile Island acci- 
dents was a breakdown in operational procedures and human 
factors. On the contrary, the pressure tube failure at Pickering unit 
2 in 1983 was understood almost immediately by the operators, 
who took the correct steps to shut down the reactor. This success 
is related to well-designed control room information systems and 
good understanding of fundamentals by the operators. Increasingly, 
in the design of nuclear plant control and instrumentation systems 
and in training in Ontario Hydro, the well-being, capabilities and 
limitations of humans are being taken into account. This report de- 
scribes the series of barriers between the radioactive material in 
the fuel and the series of barriers between the radioactive material 
in the fuel and the environment, and the stringent quality control 
and technical measures taken to make the likelihood of malfunc- 
tions very small. Defence in depth protection for the public is a 
feature of all Ontario Hydro nuclear stations. As safety-related sys- 
tems are updated in new stations, improvements are in some 
cases being backfitted to older stations. 


28337 (INIS-mf-13340) The safety of Ontario's nuclear 
power reactors. A scientific and technical review. A submis- 
sion to the Ontario Nuclear Safety Review by Atomic Energy 
Canada Limited. The safety of Ontario’s nuclear power reactors. A 
scientific and technical review. Atomic Energy of Canada Ltd., Ot- 
tawa, ON (Canada). Aug 1987 117p. Order Number DE92642418. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This submission comments on the evolution of the Canadian nu- 
clear program, the management of safety, and the reactor design, 
analysis, operation and research programs that contribute to the 
safety of the CANDU reactor and ide assurance of safety to 
the regulatory agency and to the public. The CANDU reactor sys- 
tem has been designed and developed with close cooperation 
between Atomic Energy of Canada Ltd. (AECL), utilities, manufac- 
turers, and the Atomic Energy Control Board (AECB). The AECB 
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has the responsibility, on behalf of the public, for establishing ac- 
ceptable standards with respect to public risk and for establishing 
through independent review that these standards are satisfied. The 
plant designer has responsibility for defining how those standards 
will be met. The plant operator has responsibility for operating 
within the framework of those standards. The Canadian approach 
to safety design is based on the philosophy of defence in depth. 
Defence in depth is achieved through a high level of equipment 
quality, system redundancy and fail-safe design; regulating and 
process systems designed to maintain all process systems within 
acceptable operating parameters; and, independent safety systems 
to shut down the reactor, provide long-term cooling, and contain 
potential release of radioactivity in the event of an accident. The 
resulting design meets regulatory requirements not only in Canada 
but also in other countries. Probabilistic safety and risk evaluations 
show that the CANDU design offers a level of safety and least as 
good as other commercially available reactor designs. 


28338 ##$(IPEN-PUB-348) Utilization of the RELAP4 in the ex- 
perimental water loop of the IPEN-CNEN/SP. Sabundijian, G. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). Sep 1991. 23p. (in Portuguese). (CONF-8311317-: 4 
Brazilian meeting on reactor physics and thermal hydraulic, 
Itaipava (Brazil), 3-5 Nov 1983). Order Number DE92640851. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For a better security of the nuclear power station and the 
population, thermal hydraulics codes for accident analysis were de- 
veloped. Within all codes, the RELAP4, developed by Aerojet 
Nuclear Company of the Idaho Falls Engineering Laboratory 
(U.S.A.), has been the more used mostly by the fact of been avail 
able to the public. These code presents the most satisfactory 
results when used for various sort of problems. Basely the paper 
analyzes and compares the RELAP4/MODS and MOD5 versions, 
through the simulation on the Water Experimental Loop (C.E.A.) of 
the IPEN, in the steady state and in accident conditions. Although 
the C.E.A. had been constructed to simulate PWR and BWR reac- 
tors, in these paper the tests were made only for PWR. Through 
the results analysis found in these paper, we concluded that the 
model adaptation for the simulations made with the RELAP4 code 
(version MODS and MODS5), were satisfactory. The accident simu- 
lations indicates that the C.E.A. can support accident situation with 
the emergency system acting. Comparing the two versions, the 
MODS presented the better results compared with the real estima- 
tions. (author). 


28339 (JAERI-M-92-050) Accident simulation tests for high 
conversion light water reactor using a high pressure water 
loop. Iwamura, Takamichi (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Watanabe, 
Hironori; Araya, Fumimasa; Okubo, Tsutomu; Murao, Yoshio. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 54p. (in 
Japanese). Order Number DE92556674. Source: OSTI; NTIS; INIS. 

A high pressure water loop was constructed to investigate 
thermal-hydraulic characteristics under operational and transient 
conditions of a high conversion light water reactor (HCLWR). The 
maximum pressure, heating power and heating length of the loop 
are 16MPa, 1.1MW, and 1.8m, respectively. The test section con- 
sists of seven electrically heated rods arranged in a triangular 
lattice. Axial power distribution is simulated stepwisely under the 
maximum linear power density of 75kW/m. Several C-A thermocou- 
ples are embedded inside the cladding to detect the onset of 
departure from nucleate boiling (DNB). The heating power of the 
center rod is about 17% higher than that of the peripheral rods to 
ensure the first DNB detection at the center rod. Flow and power 
control system has been developed to perform accident simulation 
tests and transient DNB tests. Accident simulation tests of a 
double-fiat-core type HCLWR were performed with the loop. 
Among various accidents, locked rotor of one primary coolant 
pump and control rod cluster ejection were selected as typical se- 
vere events caused by flow reduction and power increase, 
respectively. After several trials, the transients of flow rate and sur- 
face heat flux could be well agreed with the core thermal-hydraulic 
behaviors calculated with the three-dimensional best-estimate code 
REFLA/TRAC. DNB was not observed in the course of the tran- 
sients as in the case of the analyses. Transient DNB tests were 
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then performed by increasing the initial heating power while pre- 
serving the power transient curves of the accident simulation tests. 
The test results indicated that the double-fiat-core type HCLWR 
has a large DNB margin under these two accident situations. The 
local heat flux at the onset of DNB was predicted within the uncer- 
tainty of 10% by either KfK or EPRi-Columbia critical heat flux 
(CHF) correlations using local instantaneous flow conditions calcu- 
lated with the COBRA-IV-| subchannel analysis code. (J.P.N.). 


28340 (JAERI-M-92-061) Present status of research activi- 
tles In severe accident evaluation for nuclear power plants. 
Soda, Kunihisa (Japan Atomic Energy Research inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Hidaka, Akihide; 
Hashimoto, Kazuichiro. Japan Atomic Energy Research inst., 
Tokyo (Japan). May 1992. 46p. (In Japanese). Order Number 
DE92556724. Source: OSTI; NTIS; INIS. 

The basis for securing nuclear safety is to prevent occurrence of 

accidents and to mitigate propagation of abnormal events or acci- 
dents to severe accidents. In practice, a nuclear power plant is 
designed and constructed so that abnormal events can be de- 
tected at the early phase to cope with the events and safety 
features and facilities are installed to mitigate and reduce the con- 
sequences in the case of such accidents. However it is important 
to prepare preventive measures as well as mitigative measures to 
cope with severe accidents to further improve the level of safety. 
Research on the evaluation of severe accidents is needed to de- 
velop such measures. Severe accident research is performed in 
many countries including Japan and a lot of findings have been 
made. At JAERI, experiments are being conducted to clarify severe 
accident phenomena and to make quantitative evaluation of safety 
margin of a nuclear power pliant against severe accidents. A lot of 
findings on the fuel damage process in the early phase of severe 
accidents have been obtained in the past years. However there are 
still large uncertainties on the fuel damage process in the late 
phase of accidents. In the area of accident management, there ex- 
ists need for experiments and analyses. (author). 
28341 (NUREG-0090-Vol.15-No.1) Report to congress on 
abnormal occurrences: January-March 1992: Volume 15, No. 
1. Nuclear Regulatory Commission, Washington, DC (United 
States). Office for Analysis and Evaluation of Operational Data. Jul 
1992. 26p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

Section 208 of the Energy Reorganization Act of 1974 identifies 
an abnormal occurrence as abnormal occurrence as an unsched- 
uled incident or event that the Nuclear Regulatory Commission 
determines to be significant from the standpoint of public health or 
safety and requires a quarterly report of such events to be made to 
congress. This report covers the period from January 1 through 
March 31, 1992. The abnormal occurrences involving medical ther- 
apy misadministrations at NRC-licensed facilities are discussed in 
this report. There were no abnormal occurrences at a nuclear 
power pliant, and none were reported by NRC’s Agreement States. 
The report also contains information updating some previously re- 
ported abnormal occurrences. 


28342 


(NUREG/CP-0119-Vol.3-Add.) Proceedings of the US 

Nuclear Regulatory Commission nineteenth water reactor 

satety information meeting: Volume 3, Structural engineering; 
advanced 


advanced reactor research; passive reactors; 
human factors research; human factors Issues related to ad- 
vanced passive LWRs; thermal hydraulics; earth sclences: 
Addendum. Weiss, A.J. (comp.) (Brookhaven National Lab., Up- 
ton, NY (United States)). Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Jun 
1992. 20p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). (CONF-911079-Vol.3-Add.: 19. 
Nuclear Regulatory Commission (NRC) water reactor safety infor- 
mation meeting, Bethesda, MD (United States), 28-30 Oct 1991). 
Source: OSTI; NTIS; INIS; GPO. 

Following the unexpected, but safely terminated, power and flow 
oscillations in the LaSalle-2 Boiling Water Reactor (BWR) on March 
9, 1988, the Nuclear Regulatory Commission (NRC) Offices of Nu- 
clear Reactor Regulation (NRR) and of Analysis and Evaluation of 
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Operational Data (AEOD) requested that the Office of Nuclear Reg- 
ulation Research (RES) carry out BWR stability analyses, centered 
around fourteen specific questions. The questions are motivated by 
the demand to meet the General Design Criterion 12 in Appendix 
A of the Code of Federal Regulation 10CFR50, which requires that 
reactor power oscillations violating Technical Specifications be ei- 
ther impossible by design, or detected and suppressed. Ten of the 
fourteen questions address BWR stability issues in general and are 
dealt with in this paper. The other four questions address local, 
out-of-phase oscillations and matters of instrumentation; they fall 
outside the scope of the work reported here. 


28343 (NUREG/CR-4356-Vol.2) TRAC-BF1/MOD1: An ad- 
vanced best-estimate computer program for BWR accident 
analysis: User's guide: Volume 2. Rettig, W.H. (EG and G 
Idaho, Inc., Idaho Falls, ID (United States)); Wade, N.L. (eds.). Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Research; EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Jun 1992. 302p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract ACO7- 
761D01570. (EGG—2626-Vol.2). Source: OSTI; NTIS; INIS; GPO. 

The TRAC-BWR code development program at the Idaho Na- 
tional Engineering Laboratory has developed versions of the 
Transient Reactor Analysis Code (TRAC) for the US Nuclear Regu- 
latory Commission and the public. The TRAC-BF1/MODI version of 
the computer code provides a best-estimate analysis capability for 
analyzing the full range of postulated accidents in boiling water re- 
actor (BWR) systems and related facilities. This version provides a 
consistent and unified analysis capability for analyzing all areas of 
a large- or small-break loss-of-coolant accident (LOCA), beginning 
with the blowdown phase and continuing through heatup, reflood 
with quenching, and, finally, the refill phase of the accident. Also 
provided is a basic capability for the analysis of operational tran- 
sients up to and including anticipated transients without scram 
(ATWS). The TRAC-BF1/MOD1 version produces results consis- 
tent with previous versions. Assessment calculations using the two 
TRAC-BFI versions show overall improvements in agreement with 
data and com ion times as compared to earlier versions of the 
TRAC-BWR series of computer codes. 


28344 (NUREG/CR-4832-Vol.1) Analysis of the LaSalle Unit 
2 nuclear power pliant: Risk Methods Integration and Evalua- 
tion Program (RMIEP): Summary. Payne, A.C., Jr. (Sandia 
National Labs., Albuquerque, NM (United States)). Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of Safety 
Issue Resolution; Sandia National Labs., Albuquerque, NM (United 
States). Jul 1992. 130p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract AC04- 
76DR00789. (SAND-92-0537). Source: OSTI; NTIS; INIS; GPO. 

This volume presents an overview of the methodology and re- 
sults of the integrated accident sequence analysis (Level |) of the 
LaSalle Unit Il nuclear power plant performed as part of the Level 
lll PRA conducted by Sandia National Laboratories for the Nuclear 
Regulatory Commission. The Level Ii/Ill results are presented in 
associated reports described in the Foreword. This volume con- 
tains a summary description of the LaSalle plant, describes the 
contents of the other nine volumes of this report, their relationships 
to each other, and the relationship of the LaSalle program to other 
programs. A step-by-step summary description of the methodology 
and new techniques used to perform the analysis is presented and 
discussed. The final results of the Level | analyses for each sub- 
analysis (e.g., internal, fire, flood, and seismic analyses) are 
discussed individually and the final integrated result obtained by 
merging all subanalyses and performing an integrated calculation is 
also discussed. General insights and conclusions from the analysis 
are discussed. 


28345 (NUREG/CR-4832-Vol.2) Analysis of the LaSalle Unit 
2 Nuclear Power Plant: Risk Methods Integration and 
Evaluation Program (RMIEP): Integrated quantification and un- 
certainty analysis: Volume 2. Payne, A.C. Jr. (Sandia National 
Labs., Albuquerque, NM (United States)); Sype, T.T.; Whitehead, 
D.W.; Shiver, A.W. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Safety Issue Resolution; Sandia Na- 
tional Labs., Albuquerque, NM (United States). Jul 1992. 675p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 





(United States). DOE Contract AC04-76DP00789. (SAND-92- 
0537-Vol.2). Source: OSTI; NTIS; INIS; GPO. 

This volume presents the methodology and results of the inte- 
grated accident sequence analysis of the LaSalle Unit |i nuclear 
power plant performed as part of the Level Ill PRA being per- 
formed by Sandia National Laboratories for the Nuclear Regulatory 
Commission. This report describes the new techniques developed 
to solve the very large and logically complicated fault trees devel- 
oped in the modeling of the LaSalle systems for evaluating the 
large number of cut sets in the accident sequences, for the appli- 
cation of recovery actions to these cut sets, and for the evaluation 
of the effects of containment failure on the systems and the resolu- 
tion of core vulnerable accident sequences. 


28346 (NUREG/CR-4832-Vol.7) Analysis of the LaSalle Unit 
2 Nuclear Power Plant: Risk Methods lon and Evalue- 
tlon Program (RMIEP): External event scoping quantification: 
Volume 7. Ravindra, M.K. (NTS/Structural Mechanics Associates, 
Newport Beach, CA (United States)); Banon, H. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of Safety 
Issue Resolution; Sandia National Labs., Albuquerque, NM (United 
States); NTS/Structural Mechanics Associates, Newport Beach, CA 
(United States). Jul 1992. 156p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (SAND—92-0537-Vol.7). Source: OSTI; NTIS; 
INIS; GPO. 

This report is a description of the scoping quantification study 
which selected the external events to be included in the Level 3 
PRA of the LaSalle County Nuclear Generating Station Unit 2. The 
study was performed by NTS/Structural Mechanics Associates 
(SMA) for Sandia National Laboratories as part of the Level 1 anal- 
ysis being performed by the Risk Methods Integration and 
Evaluation Program (RMIEP). The methodology used is described 
in detail in a companion report, NUREG/CR-4839. In this report, 
we describe the process for selecting the external events, the 
screening analysis, and the detailed bounding calculations for 
those events not eliminated in the screening analysis. As a result 
of this analysis, it was concluded that only internal flooding, inter- 
nal fire, and seismic events were potentially significant at LaSalle. 
Detailed analyses were performed for each of these and are re- 
ports in NUREG/CR-4832, Volumes 10, 9, and 8, respectively. 


28347 (NUREG/CR-4839) Methods for external event 
screening quantification: Risk Methods Integration and Evalu- 
ation Program (RMIEP) methods development. Ravindra, M.K. 
(NTS/Structural Mechanics Associates, Newport Beach, CA (United 
States)); Banon, H. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Safety Issue Resolution; NTS/Structural 
Mechanics Associates, Newport Beach, CA (United States); Sandia 
National Labs., Albuquerque, NM (United States). Jul 1992. 122p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (SAND-87- 
7156). Source: OSTI; NTIS; INIS; GPO. 

In this report, the scoping quantification procedures for external 
events in probabilistic risk assessments of nuclear power plants 
are described. External event analysis in a PRA has three impor- 
tant goals; (1) the analysis should be complete in that all events 
are considered; (2) by following some selected screening criteria, 
the more significant events are identified for detailed analysis; (3) 
the selected events are analyzed in depth by taking into account 
the unique features of the events: hazard, fragility of structures 
and equipment, external-event initiated accident sequences, etc. 
Based on the above goals, external event analysis may be consid- 
ered as a three-stage process: Stage |: Identification and Initial 
Screening of External Events; Stage Il: Bounding Analysis; Stage 
lil: Detailed Risk Analysis. In the present report, first, a review of 
published PRAs is given to focus on the significance and treatment 
of external events in full-scope PRAs. Except for seismic, flooding, 
fire, and extreme wind events, the contributions of other external 
events to plant risk have been found to be negligible. Second, 
scoping methods for external events not covered in detail in the 
NRC’s PRA Procedures Guide are provided. For this purpose, 
bounding analyses for transportation accidents, extreme winds and 
tornadoes, aircraft impacts, turbine missiles, and chemical release 
are described. 
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28348 (NUREG/CR-5673-Vol.2) TRAC-PF1/MOD2 code 
manual: Volume 2, User's guide. Schnurr, N.M. (Los Alamos Na- 
tional Lab., NM (United States)); Steinke, R.G.; Martinez, V.; Spore, 
J.W. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Research; Los Alamos National Lab., NM 
(United States). Jul 1992. 884p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (LA-12031-M-Vol.2). Source: OSTI; NTIS; GPO. 

The Transient Reactor Analysis Code (TRAC) was developed to 
provide advanced best-estimate predictions of postulated accidents 
in light-water reactors. The TRACPFVMOD2 program provides this 
capability for pressurized water reactors and for many thermal- 
hydraulic test facilities. The code features either a one- or a 
three-dimensional treatment of the pressure vessel and its associ- 
ated internals, a two-fluid nonequilibrium hydrodynamics model 
with a noncondensable gas field and solute tracking, flow-regime- 
dependent constitutive equation treatment, optional reflood tracking 
capability for bottom-flood and falling-film quench fronts, and con- 
sistent treatment of entire accident sequences including the 
generation of consistent initial conditions. The stability-enhancing 
two-step numerical algorithm is used in both the one- and three- 
dimensional hydrodynamics and permits violation of the material 
Courant condition. This technique permits large time steps and, 
hence, reduced running time for slow transients. In addition to the 
components contained in previous TRAC versions, TRAC-PFV 
MOD2 includes a heat-structure component that allows the user to 
accurately model complicated geometries. An improved reflood 
model based on mechanistic and defensible models has been 
added. The new code also contains improved constituative models 
and additions and refinements for several components. This guide 
describes the components and control systems used in TRAC and 
gives detailed information the user needs to prepare an input deck 
and carry out simulations using TRAC-PFVMOD2. 


28349 (NUREG/CR-5673-Vol.3) TRAC-PF1/MOD2 code 
manual: Programmer's guide: Volume 3. Guffee, L.A. (Science 


Applications International Corp., Albuquerque, NM (United States)); 


Woodruff, S.B.; Steinke, R.G.; Spore, J.W. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Los Alamos National Lab., NM (United States). Jul 1992. 
329p. Sponsored by Nuclear latory Commission, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (LA-12031-M- 
Vol.3). Source: OSTI; NTIS; INIS; GPO. 

The Transient Reactor Analysis Code (TRAC) was developed to 
provide best-estimate predictions of postulated accidents of light- 
water reactors. The TRAC-PF1/MOD2 program provides this 
capability for pressurized water reactors and for many thermal- 
hydraulic test facilities. The code features either a one- or a 
three-dimensional treatment of the pressure vessel and its associ- 
ated internals, a two-fiuid nonequilibrium hydrodynamics model 
with a noncondensable gas field and solute tracking, flow-regime- 
dependent constitutive equation treatment, optional reflood tracking 
capability for bottom-flood and falling-film quench fronts, and con- 
sistent treatment of entire accident sequences, including the 
generation of consistent initial conditions. This manual is the third 
volume of a four-volume set of documentation on TRAC-PF1/ 
MOD2. This guide was developed to assist the TRAC programmer 
and contains information on the TRAC code and data structure, the 
TRAC calculational sequence, memory management, and various 
machine configurations supported by TRAC. 


4 


28350 See identification and assessment of 
containment release management strategies for a BWR 
Mark I amon Lin, C.C. (Brookhaven National Lab., Upton, 
NY (United States)); Lehner, J.R. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Research; 
Brookhaven National Lab., Upton, NY (United States). Jun 1992. 
118p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (BNL- 
NUREG-52306). Source: OSTI; NTIS; INIS; GPO. 

Accident management strategies that have the potential to main- 
tain containment integrity and control or mitigate the release of 
radioactivity following a severe accident at a boiling water reactor 
with a Mark 2 type of containment are identified and evaluated. 
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The strategies are referred to as containment and release strate- 
gies. Using information available from probabilistic risk 
assessments and other existing severe accident research, and em- 
ploying simplified containment and release event trees, this report 
identified the challenges a Mark 2 containment may encounter dur- 
ing a severe accident, the mechanisms behind these challenges, 
and the strategies that could be used to mitigate the challenge. By 
means of a safety objective tree, the strategies are linked to the 
general safety objectives of containment and release management. 
As part of the assessment process, the strategies are applied to 
certain severe accident sequence categories deemed important to 
a Mark 2 containment. These sequence categories exhibit one or 
more of the following characteristics: high probability of core dam- 
age, high consequences, lead to a number of challenges, and 
involve the failure of multiple systems. The Limerick Generating 
Station is used as a representative Mark 2 plant to illustrate plant 
specifics in this report. 


28351 (NUREG/CR-5854) Universal treatment of plumes 
and stresses for pressurized thermal shock evaluations. Theo- 
fanous, T.G. (California Univ., Santa Barbara, CA (United States). 
Dept. of Chemical and Nuclear Engineering); Angelini, S.; Yan, H. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Research; California Univ., Santa Barbara, CA 
(United States). Dept. of Chemical and Nuclear Engineering. Jun 
1992. 87p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The thermal field in a reactor vessel downcomer and resulting 
thermal/stress response in the adjacent reactor vessel wall during 
high-pressure safety injection are examined, especially with regard 
to departures from one-dimensional behavior. Similarity solutions 
for the stratification (in the cold leg) that creates the downcomer 
plumes, and scaling considerations for the thermal conduction and 
Stress fiekis in the vessel wall are developed to provide general- 
ized criteria for the adequacy of the one-dimensional treatment. 


28352 (NUREG/CR-6009-Vol.2) Developing and assessing 


accident management plans for nuclear power plants: Evalua- 
tion of a prototype process: Volume 2. Hanson, D.J. (EG and G 
Idaho, Inc., Idaho Falls, ID (United States)); Johnson, S.P.; Black- 


man, H.S.; Stewart, M.A. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Research; EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Jul 1992. 172p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC07-761D01570. (EGG—2682- 
Vol.2). Source: OSTI; NTIS; INIS. 

This document is the second of a two-volume NUREG/CR that 
discusses development of accident management plans for nuclear 
power plants. The first volume (a) describes a four-phase approach 
for developing criteria that could be used for assessing the ade- 
quacy of accident management plans, (b) identifies the general 
attributes of accident management plans (Phase 1), (c) presents a 
prototype process for developing and implementing severe acci- 
dent management plans (Phase 2), and (d) presents criteria that 
can be used to assess the adequacy of accident management 
plans. This volume (a) describes results from an evaluation of the 
capabilities of the prototype process to produce an accident man- 
agement plan (Phase 3) and (b), based on these results and 
preliminary criteria included in NUREG/CR-5543, presents modifi- 
cations to the criteria where appropriate. 


28353 (SAND-91-0571) The Annular Core Research Reac- 
tor (ACRR) postulated limiting event initial and bullding 
source terms. Restrepo, L.F. Sandia National Labs., Albuquerque, 
NM (United States). Aug 1992. 119p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DES2019329. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the update of the Safety analysis Report (SAR) for the 
Annular Core Research Reactor (ACRR), operational limiting 
events under the category of inadvertent withdrawal of an experi- 
ment while at power or during a power pulse were determined to 
be the most limiting event(s) for this reactor. This report provides a 
summary of the assumptions, modeling, and results in evaluation 
of: Reactivity and thermal hydraulics analysis to determine the 
amount of fuel melt or fuel damage ratios; The reactor inventories 
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following the limiting event; A literature review of post NUREG- 
0772 release fraction experiment results on severe fuel damages; 
Decontamination factors due to in-pool transport; and In-building 
transport modeling and building source term analysis. 


28354 (SAND-92-0140) Part 1, Use of seismic experience 
and test data to show ruggedness of equipment in nuclear 

power plants; Part 2, Review procedure to assess seismic 
veaneilane: of cantilever bracket cable tray supports. 
Kennedy, R.P. (Structural Mechanics Consulting, Inc., Yorba Linda, 
CA (United States)); von Riesemann, W.A.; Wyllie, LA. Jr.; Schiff, 
A.J.; Ibanez, P. Sandia National Labs., Albuquerque, NM ‘(United 
States). Jun 1992. 195p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE92019328. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In December 1980, the US Nuclear Regulatory Commission 
(NRC) designated “Seismic Qualification of Equipment in Operating 
Plants” as an Unresolved Safety Issue (USI), A-46. The objective 
of USI A-46 is to develop alternative seismic qualification methods 
and acceptance criteria that can be used to assess the capability 
of mechanical and electrical equipment in operating nuclear power 
plants to perform the intended safety functions. A group of affected 
utilities formed the Seismic Qualification Utility Group (SQUG) to 
work with the NRC in developing a program methodology to enable 
resolution of the A-46 issue. To assist in developing a program 
methodology, SQUG and the NRC jointly selected and supported a 
five-member Senior Seismic Review and Advisory Panel (SSRAP) 
in June 1983 to make an independent assessment of whether cer- 
tain classes of equipment in operating nuclear power plants in the 
United States have demonstrated sufficient ruggedness in past 
earthquakes so as to render an explicit seismic qualification unnec- 
essary. SSRAP operated as an independent review body with all of 
its findings submitted concurrently to both SQUG and the NRC. 
During their period of involvement, SSRAP issued several draft 
reports on their conclusions. This document contains the final ver- 
sions of these reports; namely, “Use of Seismic Experience and 
Test Data to Show Ruggedness of Equipment in Nuclear Power 
Plants,” dated February 1991 and “Review Procedure to Assess 
Seismic Ruggedness of Cantilever Bracket Cable Tray Supports,” 
dated March 1, 1991. 


28355 (WSRC-MS-90-134) Seismic evaluation of a diesel 
generator system at the Savannah River Site using earthquake 
experience data. Griffin, MJ. (EQE Engineering, Inc. (United 
States)); Tong, Wen H.; Rawis, G.B. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1990]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-900617—24: 1990 pressure vessels and piping 
conference, Nashville, TN (United States), 17-21 Jun 1990). Order 
Number DE92017934. Source: OSTI; NTIS; INIS; GPO Dep. 

New equipment and systems have been seismically qualified tra- 
ditionally by either two methods, testing or analysis. Testing 
programs are generally expensive and their input loadings are con- 
servative. It is generally recognized that standard seismic analysis 
techniques produce conservative results. Seismic loads and re- 
sponse levels for equipment that are typically calculated exceed 
the values actually experienced in earthquakes. An alternate 
method for demonstrating the seismic adequacy of equipment has 
been developed which is based on conclusions derived from study- 
ing the performance of equipment that has been subjected to 
actual earthquake excitations. The conclusion reached from earth- 
quake experience data is that damage or malfunction to most 
types of equipment subjected to earthquakes is less than that pre- 
dicted by traditional testing and analysis techniques. The use of 
conclusions derived from experience data provides a realistic ap- 
proach in assessing the seismic ruggedness of equipment. By 
recognizing the inherently higher capacity that exists in specific 
classes of equipment, commercial “off-the-shelf” equipment can be 
procured and qualified without the need to perform expensive mod- 
ifications to meet requirements imposed by traditional conservative 
qualification analyses. This paper will present the seismic experi- 
ence data methodology applied to demonstrate the seismic 
adequacy of several commercially supplied 800KW diesel powered 
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engine driven generator sets with peripheral support components 
installed at the Savannah River Site (SRS). 


28356 (WSRC-MS-90-253) SR’s reactor tank inspection 
program: UT development, application, and results. Howard, B. 
(Westinghouse Savannah River Co., Aiken, SC (United States)); 
McKaig, M.M. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1990]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF-901053— 
4: Fall conference of the American Society for Nondestructive 
Testing, Seattle, WA (United States), 9-12 Oct 1990). Order Num- 
ber DE92017060. Source: OSTI; NTIS; INIS; GPO Dep. 

Savannah River Site (SRS) has the nation’s only plutonium and 
tritium production reactors. All three reactors have been idle for 
more than a year so that a variety of modifications can be made. 
Modifications are being carried out to enhance safety and technical 
systems. A 1987 decision was made to develop an inspection ca- 
pability which would allow volumetric inspection of the SRS reactor 
tanks for the purpose of life extension. The scope of this inspection 
was defined to address the heat affected zones (HAZ’s) of the 
tanks’ weldments for the presence of service induced flaws, i.e., 
intergranular stress corrosion cracking (IGSCC). In order to be con- 
sistent with the existing practices and technology of the nuclear 
industry a state-of-the-art ultrasonic (UT) examination was chosen 
as the primary examination medium. Both ultrasonic and eddy cur- 
rent testing were selected as complementary methods for this 
application, since both can be configured to acquire test data re- 
motely, and the test data can be digitized and stored for post-test 
analysis. Since intergranular stress corrosion cracking was be- 
lieved to be the service-induced flaw most likely to occur adjacent 
to SRS’s type 304 stainless steel reactor tank welds, the Savannah 
River Site's nondestructive testing specialists were faced with a 
unique challenge. Up to this point the major concentration of effort 
in the commercial nuclear world has been to apply ultrasonic test- 
ing techniques which were developed to detect and size IGSCC on 
the inside surface of piping with the search unit scanning on the 
outside surface of the pipe. Proven methods for detection and 
depth sizing IGSCC which initiated on the near surface (the sur- 
face in which the ultrasonic wave enters the metal) had not been 
established. 


28357 (WSRC-MS-—91-322) Application of the SQUG-GIP to 
the seismic upgrade program of the Savannah River reactors. 
Antaki, G.A. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF-921080— 
1: 3. DOE natural phenomena hazards mitigation conference, St. 
Louis, MO (United States), 15-18 Oct 1992). Order Number 
DE92013099. Source: OSTI; NTIS; GPO Dep. 

In August 1991, the Savannah River Site (SRS) seismic evalua- 
tion program using the Generic Implementation Procedure (GIP) 
celebrated its third anniversary — a re age for such a new 
methodology. During these three years, the GIP, developed for the 
commercial nuclear industry’s Seismic Qualification Utility Group 
(SQUG), had evolved through Revision 0, Revision 1, Revision 2 
and a Revision 2 “update” which is currently in the works. This 
evolution is not surprising for such an important, and in many ways 
pioneering, document. The various revisions were anticipated at 
SRS, and the program adjusted accordingly. The verification of 
seismic adequacy of equipment at the SRS nuclear reactors has 
been outlined in previous publications. The purpose of this paper is 
to relate the more practical and managerial aspects of our rela- 
tively mature SQUG-GIP implementation program, which will 
hopefully prove useful to future users of the GIP. This report is di- 
vided into four sections, which follow the normal flow of work under 
GIP: (1) Program Prerequisites (2) Definition of Scope (3) Equip- 
ment Evaluations, and (4) Resolution of Outliers. 


28358 (WSRC-MS-91-354) Grouted support plates In reac- 
tor bulldings at the Savannah River Site: Field investigation, 
tests, and seismic evaluation. Joshi, J.R.; Maryak, M.E. Westi 

house Savannah River Co., Aiken, SC (United States). [1991]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (CONF-9110122-28: Natural phenom- 
ena hazards mitigation conference, St. Louis, MO (United States), 


15-18 Oct 1991). Order Number DE92015889. Source: 
NTIS; GPO Dep. 

The Westinghouse Savannah River Company (WSRC) con- 
ducted a seismic evaluation of the grouted support plates in the 
reactor buildings at the Savannah River Site (SRS) in response to 
issues raised from an earlier analysis. Researchers conducted the 
tests in a reactor building that was no longer in use and transferred 
the results to other reactor buildings. This paper discusses tests, 
results, analysis, and modifications made to achieve seismic quali- 
fication. 4 refs. 


OSTI; 


28359 § (WSRC-RP-89-797) Action Plan for updated Chapter 
15 Accident Analysis in the SRS Production Reactor SAR. 
Hightower, N.T. Ill; Burnett, T.W. Westinghouse Savannah River 
Co., Aiken, SC (United States). 15 Nov 1989. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (SRL-SAG-890063). Order Number DE92018380. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the Action Plan for the upgrade of the 
Chapter 15 Accident Analysis in the SRS Production Reactor SAR 
required for K-Restart. This Action Plan will be updated periodically 
to reflect task accomplishments and issue resolutions. 


28360 (WSRC-RP-92-112) Fallure of latch mechanism for 
motion control of safety rods. Yau, W.W.F.; Leader, D.R. West- 
inghouse Savannah River Co., Aiken, SC (United States). 16 Jan 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE92018132. 
Source: OSTI; NTIS; INIS; GPO Dep. 

During safety rod tests in K-reactor prior to startup, one safety 
rod could not be lifted because the “button” broke off and became 
lodged in the mechanism. Examination of the failed latch assembly 
along with other assemblies from both K-Area and L-Area revealed 
several missing buttons as well as severely deformed “jaw hanger 
extensions.” We participated in the investigation of the damage by 
request of the Reactor Restart Section. Based on our study of the 
latch mechanism, the modifications to the “safety rod extension,” 
and the operating history of the machine, this memorandum de- 
scribes the causes of the observed damage with experimental 
evidence and calculations to support the findings. 3 refs. 


28361 (WSRC-TR-90-97) of flowtran with 
Mark-22 mockup flow excursion test data from Babcock & 
Wlicox. Chen, Juo-Fu. W Savannah River Co., Aiken, 
SC (United States). Jun 1990. 145p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE92017945. Source: OSTI; NTIS; INIS; GPO Dep. 

Version 16.2 of the FLOWTRAN code with a Savannah River 
Site (SRS) working criterion (St=0.00455) for the onset of signifi- 
cant void (OSV) was benchmarked against power and flow 
excursion data derived from tests at the Babcock & Wilcox Alliance 
Research Center test facility. This document presents analyses 
which show that FLOWTRAN accurately predicts the mockup test 
assembly thermal-hydraulic behavior during the steady state and 
LOCA transient conditions, and that FLOWTRAN with a Savannah 
River Site (SRS) working limits criterion (St=0.00455) conserva- 
tively predicts the OF! power. 


28362 (WSRC-TR-90-413) FLOWTRAN-TF code descrip- 
tlon. Flach, G.P. (ed.). Westinghouse Savannah River Co., Aiken, 
SC (United States). Dec 1990. 75p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE92016717. Source: OSTI; NTIS; GPO Dep. 
FLOWTRAN-TF is a two-component (air-water), two-phase 
thermal-hydraulics code designed for performing accident analyses 
of SRS reactor fuel assemblies during the Emergency Cooling Sys- 
tem (ECS) phase of a Double Ended Guillotine Break (DEGB) 
Loss of Coolant Accident (LOCA). This report provides a brief de- 
scription of the physical models in the version of FLOWTRAN-TF 
used to compute the Recommended K-Reactor Restart ECS Power 
Limit. This document is viewed as an interim report and should ulti- 
mately be superseded by a comprehensive user/programmer 
manual. In general, only high level discussions of governing 
equations and constitutive laws are presented. Numerical imple- 
mentation of these models, code architecture and user information 
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are not generally covered. A companion document describing code 
benchmarking is available. 


28363 (WSRC-TR-90-413-Rev.1) FLOWTRAN-TF code de- 
scription: Revision 1. Flach, G.P. (ed.). Westinghouse Savannah 
River Co., Aiken, SC (United States). Sep 1991. 77p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE92016718. Source: OSTI; NTIS; 
GPO Dep. 

FLOWTRAN-TF is a two-component (air-water), two-phase 
thermal-hydraulics code designed for performing accident analyses 
of SRS reactor fuel assemblies during the Emergency Cooling Sys- 
tem (ECS) phase of a Double Ended Guillotine Break (DEGB) 
Loss of Coolant Accident (LOCA). This report provides a brief de- 
scription of the physical models in the version of FLOWTRAN-TF 
used to compute the Recommended K-Reactor Restart ECS Power 
Limit. This document is viewed as an interim report and should ulti- 
mately be superseded by a comprehensive user/programmer 
manual. in general, only high level discussions of governing 
equations and constitutive laws are presented. Numerical imple- 
mentation of these models, code architecture and user information 
are not generally covered. A companion document describing code 
benchmarking is available. 


28364 (WSRC-TR-91-42-043) Predictions and acceptance 
criteria for K Reactor startup and power ascension. Bond, R.A., 
Jr. Westinghouse Savannah River Co., Aiken, SC (United States). 
Jun 1991. 142p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92018137. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to consolidate all the work per- 
formed on the predictions and acceptance criteria for the K 
Reactor Startup and Power Ascension Test Program. All results re- 
ported in this document are referenced to technical documents. 
This report consolidates the results of several technical reports pre- 
viously issued. The technical background of the results can be 
found in the references given in this document. 


28365 (WSRC-TR-91-389) Supplementary safety system 
corrosion studies. Anderson, M.H.; Wiersma, B.J. Westinghouse 
Savannah River Co., Aiken, SC (United States). 21 May 1991. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (SRL-MTS—913001). Order Number 
DE92018365. Source: OSTI; NTIS; GPO Dep. 

This memorandum presents experimental data from electro- 
chemical and immersion tests to support the continued use of two 
sections of nonconforming steel in the Supplementary Safety Sys- 
tem. The Reactor Corrosion Mitigation Committee met on May 16, 
1991 to evaluate materials that had been installed in the SSS. The 
materials lacked complete Corrosion Evaluation (CE) and/or Certi- 
fied Mill Test Reports and had been installed during recent 
modifications (Project S-4332). Items that lacked proper documen- 
tation included AIS! Type 304 stainless steel (304) instrument 
tubing (0.375" OD) associated with the pressure transmitters and a 
two-foot section of 304 pipe located on the far side of the system 
downstream of the pneumatic valves. Cyclic potentiodynamic polar- 
ization scans were performed on sensitized and solution-annealed 
304 samples in as-mixed and acidified Gd(NO3)3, or “ink”, solu- 
tions at room temperature to determine the susceptibility of 304 to 
localized corrosion in this environment. No localized attack was ob- 
served on the solution annealed or sensitized 304 in the Gd(NO3)3 
solution. These tests revealed no significant differences in the be- 
havior of the sensitized and solution-annealed 304 in gadolinium 
nitrate solution. Therefore, localized corrosion of the nonconforming 
components is not anticipated, and the performance of the noncon- 
forming components should not differ from that of corrosion 
evaluated and certified materials. Previous studies have shown that 
AISI Type 304L stainless steel (304L) did not pit during a three- 
month exposure in gadolinium nitrate solutions of pH 2 or 5. These 
combined results support the continued use of the nonconforming 


steels until replacement can be made at the next scheduled long 
shut-down. 


28366 (WSRC-TR-91-425) The effect of inoperative ther- 
mocouples on K reactor limits. Askew, N.M.; Hardy, B.J. 
Westinghouse Savannah River Co., Aiken, SC (United States). Jul 
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1991. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92018109. Source: OSTI; NTIS; INIS; GPO Dep. 

Previous operating procedures for the K reactor required man- 
agement approval for continued operation if more than six monitor 
pin thermocouples were inoperable. Currently, there are eight inop- 
erable thermocouples and this number is expected to increase after 
reactor restart. This report provides the basis and the power impact 
for allowing up to 20 inoperable thermocouples in the core. The 
SRS reactor operating limits are specified as limits on the assem- 
bly average effluent temperature, which is determined by averaging 
the four quadrant temperatures at the bottom of an assembly. Az- 
imuthal asymmetries in fuel and target material distribution and in 
the flow channel areas contribute to an azimuthal temperature vari- 
ation. Therefore, for an asymmetric assembly, each monitor pin 
thermocouple measures a different temperature. If a thermocouple 
fails in an assembly, the control computer substitutes the highest 
remaining temperature for the failed thermocouple and computes 
the average. In some cases failed thermocouples are permanently 
jumpered to the remaining thermocouple having the highest tem- 
perature. If the hottest thermocouple fails in an assembly, the 
calculated average temperature determined from thermocouple 
substitution is lower than the actual assembly average tempera- 
ture. For this reason, allowance must be made for the error in the 
average temperature measurement due to a failed thermocouple. 


28367 (WSRC-TR-92-72) Savannah River reactor process 
water heat exchanger tube structural integrity margin Task 
Number 92-005-1. Mertz, G.E.; Barnes, D.M.; Sindelar, R.L. West- 
inghouse Savannah River Co., Aiken, SC (United States). Feb 
1992. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035 ;AC09-76SR00001. Or- 
der Number DE92018108. Source: OSTI; NTIS; INIS; GPO Dep. 

Twelve process water heat exchangers are designed to remove 
heat generated in the reactor tank. Each heat exchanger has ap- 
proximately 9000, 1/2 inch diameter x 0.049 inches thick tubes. 
Minimum structural tubing requirements and the leak rate through 
postulated tubing defects are developed in this report A compari- 
son of the structural requirements and the defect size calculated to 
produce leak rates of 0.5 lbs./day demonstrate adequate structural 
margins against gross tube rupture. Commercial nuclear experi- 
ence with pressurized water reactor (PWR) steam generator 
plugging criteria are used for guidance in performing this analysis. 
It is important to note that the SRS reactors are low energy sys- 
tems with normal operating pressures of 203 psig at 130°F while 
the PWR is a high energy system with operating pressures near 
2200 psig at 600°F. Clearly the PVM steam generator has load- 
ings which are more severe than the SRS heat exchangers. 
Consistent with the Regulatory Guide 1.121 criteria both wastage 
(wall thinning) and cracking are addressed. Structural limits on wall 
thinning and crack size are developed to preclude gross rupture. 
ASME Section XI criteria, with the factors of safety recommended 
by Regulatory Guide 1.121 are used to develop the allowable 
crack size criteria. Normal operating conditions (pressure, dead 
weight, and hydraulic drag) are considered with seismic and water 
hammer accident conditions. Both the wall thinning and crack size 
criteria are developed for the end-of-evaluation period. Allowances 
for corrosion, wear, or crack growth have not been included in this 
analysis Structurally, the tubing is over designed and can tolerate 
large defects with adequate margins against gross rupture. The 
structural margins of heat exchanger tubing are evident by con- 
trasting the tubing’s structural capacity, per the ASME Code, with 
its operating conditions/configuration. 


28368 (WSRC-TR-92-90) Safety rod latch inspection. 
Leader, D.R. Westinghouse Savannah River Co., Aiken, SC 
(United States). Feb 1992. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09- 
89SR18035 ;AC09-76SRO00001. (SRL-MTS—9220041). Order 
Number DE92018130. Source: OSTI; NTIS; INIS; GPO Dep. 
During an attempt to raise control rods from the 100 K reactor in 
December, one rod could not be withdrawn. Subsequent investiga- 
tion revealed that a small “button” in the latch mechanism had 
broken off of the “lock plunger” and was wedged in a position that 





prevented rod withdrawal. Concern that this failure may have re- 
sulted from corrosion or some other metallurgical problem resulted 
in a request that SRL examine six typical latch mechanisms from 
the 100 L reactor by use of radiography and metallography. During 
the examination of the L-Area latches, a failed latch mechanism 
from the 100 K reactor was added to the investigation. Fourteen 
latches that had a history of problems were removed from K-Area 
and sent to SRL for inclusion in this study the week after the 

nal seven assemblies were examined, bringing the total of latch 
assemblies discussed in this report to twenty one. Results of the 
examination of the K-Area latch that initiated this study is not in- 
cluded in this report. 


28369 (WSRC-TR-92-97-Rev.1) Heat exchanger restart 
evaluation: Revision 1. Morrison, J.M.; Hirst, C.W.; Lentz, T.F. 
Westinghouse Savannah River Co., Aiken, SC (United States). 18 
Mar 1992. 73p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92018121. Source: OSTI; NTIS; INIS; GPO Dep. 

On December 24, 1991, the K-Reactor was in the shutdown 
mode with full AC process water flow and full cooling water flow. 
Safety rod testing was being performed as part of the power as- 
cension testing program. The results of cooling water samples 
indicated tritium concentrations higher than allowable. Further sam- 
pling and testing confirmed a Process Water System to Cooling 
Water System leak in heat exchanger 4A (HX 4A). The heat ex- 
changer was isolated and the plant shutdown. Heat exchanger 4A 
was removed from the plant and moved to C-Area prior to perform- 
ing examinations and diagnostic testing. This included locating and 
identifying the leaking tube or tubes, eddy current examination of 
the leaking tube and a number of adjacent tubes, visually inspect- 
ing the leaking tube from both the inside as well as the area 
surrounding the identified tube. The leaking tube was removed and 
examined metallurgically to determine the failure mechanism. In 
addition ten other tubes that either exhibited eddy current indica- 
tions or would represent a baseline condition were removed from 
heat exchanger 4A for metallurgical examination. Additional analy- 
sis and review of heat exchanger leakage history was performed to 
determine if there are any patterns which can be used for predic- 
tive purposes. Compensatory actions have been taken to improve 
the sensitivity and response time to any future events of this type. 
The results of these actions are summary herein. 


24 POWER TRANSMISSION AND DISTRI- 
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28370 (IVO-INT—7) Development of electricity distribution 
systems in developing countries. Lassila, A.; Lemma, S. IVO In- 
ternational Ltd., Helsinki (Finland). 1991. 25p. Order Number 
DE92540956. Source: OSTI; NTIS. 

This research has been i nted in ration with the 
Ethiopian Electric Light and Power Authority (EELPA). Its aim was 
to produce a means of optimizing the distribution systems in 
Ethiopia, but the results are also partly applicable in other coun- 
tries where similar conditions prevail. The main target areas were 
the selection of a medium voltage, system configurations and neu- 
tral earthing methods. The medium voltage study was based on 
the theory and computer programs introduced in the previous stage 
of the project implemented at Tampere University of Technology. 
The practical studies were performed under Ethiopian conditions, 
and the results indicated that there is no reason to convert the 
present 15 kV medium voltage level to any other voltage level at 
the moment. Thus the option for gradual converting from 15 kV to 
20 kV, which proved to be the best medium voltage level for future 
requirements, could be reserved for long-term planning. One rea- 
son for this is the possible decreased availability of 15 kV 
equipment in the fixture. This, however, is very doubtful especially 
when taking into consideration the present use of 15 kV in some 
industrialized countries and the special conditions in Ethiopia which 
require the use of 20 kV equipment with 15 kV voltage level. Vari- 
ous system configurations in use in developing countries were 
reviewed. The study produced the idea of utilizing two-phase 
medium voltage spur lines in Ethiopia in addition to the present 
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three-phase lines. They could be suitable for remote, light loaded 
locations with no or only light three-phase loads. Then also new 
single-phase transformers with smaller capacities than the present 
three-phase units would have to be introduced. 


2401 Power Systems 
(ORNL-6709) Mitigation of magnetohydrodynamic 


power 

Barnes, P.R. (Oak Ridge National Lab., TN (United States)): 
Tesche, F.M.; Vance, E.F. Oak Ridge National Lab., TN (United 
States). Mar 1992. 107p. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92018547. Source: OSTI; NTIS; GPO Dep. 

A large nuclear detonation at altitudes of several hundred kilo- 
meters above the earth distorts the earth's magnetic field and 
produces a magne’ namic electromagnetic pulse 
(MHD-EMP). This can adversely affect electrical power systems. In 
this report, the effects of this nuclear environment on critical facili- 
ties connected to the commercial power system are considered. 
Methods of mitigating the MHD-EMP impacts are investigated, and 
recommended protection schemes are presented. Guidelines for 
testing facilities to determine the effects of MHD-EMP and to vaii- 
date the mitigation methods also are discussed. 
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Refer also to citation(s) 28047, 28371 


28372 (IVO-INT-5) Development of system planning crite- 
ria tor transmission networks in developing countries. Maula, 
H.; Fikru, B.; Yirga, S. IVO International Ltd., Helsinki (Finland). 
1991. 36p. Order Number DE92540955. Source: OSTI; NTIS. 

The criteria applied to the planning of electricity transmission 
networks in industrialized countries are not always relevant or suffi- 
cient in the case of developing countries due to the widely differing 
conditions that can be faced there. These include: limited financing 
resources, lack of knowhow and skilled personnel, lack of planning 
criteria and difficulty in predicting fixture development. The re- 
search and development project Development of System Planning 
Criteria for Transmission Networks in Developing Countries 
(SPLAT) is a subproject to a larger entity called Economic Opti- 
mization of Electric Power Systems in Developing Countries 
(ECOPED). The SPLAT subproject was launched through a coop- 
eration agreement signed in August 1989 between the Ethiopian 
Electric Light and Power Authority (EELPA) and IVO International 
Ltd (IVO), Finland. The existing transmission planning practice in 
the EELPA was first reviewed in this system planning subproject, 
and established planning criteria were found to be lacking. This 
study recommends new planning criteria based on a review of the 
criteria applied in the world and taking into account the local 
requirements in a developing country like Ethiopia. The recom- 
mended criteria are intended to serve as a basis for planning of a 
future transmission network in the EELPA. Universal solutions to 
planning problems do not exist. Each system requires its own 
planning criteria and each project in a system requires its own ap- 
plication of generally accepted criteria for that system. In this study 
planning criteria were developed for Ethiopia, but apparently they 
could also be used as basis in other developing countries. 


28373 


on three-phase transformer Installations: Power 
Systems Technology Program. McConnell, B.W. (Oak Ridge Na- 
tional Lab., TN (United States)); Barnes, P.R.; Tesche, F.M.; 
Schafer, D.A. Oak Ridge National Lab., TN (United States); Mis- 
sion Research Corp., Albuquerque, NM (United States). Jun 1992. 
60p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Defense, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92018123. Source: 
OSTI; NTIS; GPO Dep. 


(ORNL/Sub-89-SE912/1) impect of quasi-dc currents 
distribution 
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This report summarizes a series of tests designed to determine 
the response of quasi-de currents on three-phase power distribu- 
tion transformers for electric power systems. In general, if the dc 
injection is limited to the primary side of a step-down transformer, 
significant harmonic distortion is noted and an increase in the reac- 
tive power demand results. For dc injection on the secondary 
(load) side of the step-down transformer the harmonic content at 
the secondary side is quite high and saturation occurs with a 
relatively low level of dc injection; however, the reactive power de- 
mand is significantly lower. These tests produced no apparent 
damage to the transformers. Transformer damage is dependent on 
the duration of the dc excitation, the level of the excitation, and on 
thermal characteristics of the transfer. The transformer response 
time is found to be much shorter than seen in power transformer 
tests at lower dc injection levels. This shorter response time sug- 
gests that the response time is strongly dependent on the injected 
current levels, and that higher levels of de injection for shorter du- 
rations could produce very high reactive power demands and 
harmonic distortion within a few tenths of a second. The added 
reactive power load could result in the blowing of fuses on the pri- 
mary side of the transformer for even moderate dc injection levels, 
and neutral currents are quite large under even low-level dc injec- 
tion. This “smoking neutral” results in high-level harmonic injection 
into equipment via the neutral and in possible equipment failure. 


2403 Power Transmission Lines and Cables 


28374 (DOE/EA-0453) Carter Mountain—Thermopolis 230- 
kV Transmission Line project, Hot Springs County, Wyoming: 
Environmental assessment. USDOE Western Area Power Ad- 
ministration, Loveland, CO (United States). Loveland Area Office. 
Jan 1992. 174p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92015766. Source: OSTI; NTIS; GPO 


The Western Area Power Administration (Western) is one of five 
power marketing administrators within the Department of Energy 
(DOE) responsible for the transmission and marketing of hydro- 


electric power from federal dams in the United States. Western is 
responsible for the federal electric power marketing and transmis- 
sion functions in 15 central and western states. Western operates 
and maintains an existing electric transmission system between the 
southern Montana area and northern Colorado. The system's 
northern termination is at Yellowtail, Montana, and the southern ter- 
mination is at Ault in northern Colorado. A considerable portion 
(about 75 percent) of Western's Yellowtail-Ault transmission system 
is over 40 years old, and the wood pole structures have deterio- 
rated to the point where the system is in need of extensive 
rehabilitation or rebuilding. The remaining portion is about 25 years 
old and will reach the end of its useful life expectancy within 10 to 
15 years. Although about 75 percent of the transmission lines have 
exceeded their expected service life, they remain integral and es- 
sential elements in the overall Wyoming-Colorado area's present 
and future bulk power system. Western is studying a program to 
replace or rebuild, at higher voltages, segments of the system over 
an extended period of time. This environmental assessment (EA) 
was prepared in accordance with the National Environmental Policy 
Act (NEPA) to assess the impacts of rebuilding a specific portion of 
Western's Yellowtail to Ault system in the Carter Mountain- 
Thermopolis area. In addition, western has conducted a generalized 
study of the environmental impacts of using existing corridors in 
future replacement or rebuilding segments of the transmission sys- 
tem from Yellowtail in partnership with other area utilities to Ault. As 
the requirements are specifically identified for these additional line 
segments, Western will conduct in-depth environmental studies. 


28375 (ENEA-RT-AMB-91-22) Power transmission lines 
monitoring by high resolution thermovision. Cagnetti, V.; Corti- 
celli, M.A.; Santucci, R.; Vestrucci, P. ENEA, Casaccia (Italy). Area 
Energia Ambiente e Salute. Mar 1992. 39p. (In Italian). (RT/AMB— 
91-22). Order Number DE92544832. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The High Resolution Thermovision (HRT) investigation methodol- 
ogy, has been successfully tested for discovering, anomalies, with 
associated variations of temperature, due to the Joule’s effect, in 
the H.V. electric distribution lines, even with a very low utilization 
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power (20% of the maximum nominal power). Results and com- 
ments are presented. 


28376 (IVO-INT-6) Development of concrete tower for 
transmission lines in developing countries. Maaranta, J.; Hamid 
Abdalla, H. IVO International Ltd., Helsinki (Finland). 1991. 32p. 
Order Number DE92540954. Source: OSTI; NTIS. 

The study presents the methods and results of a research project 
the purpose of which has been to develop new and economical 
concrete-made transmission line tower solutions for conditions es- 
pecially in developing countries. The use of concrete towers for 
power transmission lines in an electricity project to be implemented 
in a developing country requires in-depth information on conditions 
in the target country at the earliest stages to enable sensible con- 
sideration of the country’s resources when choosing the structural 
and manufacturing solutions. This report concentrates on the points 
of greatest relevance to conditions in the Sudan. However, it can 
also be partly applied to other developing countries with similar 
conditions. Efficient design will provide optimum solutions for vari- 
ous conditions, and the large manufacturing number typical of pole 
production will achieve economic savings. This work resulted in the 
development of a computer program that improves and speeds up 
the whole design process of concrete tower poles. The work 
resulted also in a survey of the applicability of experimental dimen- 
sioning for the design of concrete towers. According to the survey 
overdimensioning is possible when using calculative methods and 
some advantages may be achieved when using experimental di- 
mensioning. The developed computer program together with the 
wider experience of pole dimensioning will enable quicker and eco- 
nomically more optimized design than before the project. 


2405 Environmental Aspects 
Refer also to citation(s) 28374, 29614 


28377 (DOE/BP-1894) Short Mountain Landfill gas recov- 
ery project: Stage 1, Environmental Assessment. USDOE 
Bonneville Power Administration, Portland, OR (United States). 
May 1992. 131p. Sponsored by USDOE, Washington, DC (United 
States). (DOE/EA-0551). Order Number DE92017866. Source: 
OSTI; NTIS; GPO Dep. 

The Bonneville Power Administration (BPA), a Federal power 
marketing agency, has statutory responsibilities to supply electrical 
power to its utility, industrial, and other customers in the Pacific 
Northwest. BPA’s latest load/resource balance forecast, projects 
the capability of existing resources to satisfy projected Federal sys- 
tem loads. The forecast indicates a potential resource deficit. The 
underlying need for action is to satisfy BPA customers’ demand for 
electrical power. 


28378 (DOE/EA-0556) Environmental assessment for the 
electric utility system distribution, replacements and upgrades 
at Lawrence Livermore National Laboratory. USDOE Assistant 
Secretary for Defense Programs, Washington, DC (United States). 
Apr 1992. 48p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92017318. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This Environmental Assessment evaluates the environmental 
effects resulting from the distribution of new electrical service, re- 
placement of inadequate or aging equipment, and upgrade of the 
existing electrical utility system at Lawrence Livermore National 
Laboratory. The projects assessed herein do not impact cultural or 
historic resources, sensitive habitats or wetlands and are not a 
source of air emissions. The potential environmental effects that do 
result from the action are fugitive dust and noise from construction 
and the disposal of potentially contaminated soil removed from cer- 
tain limited areas of the LLNL site as a result of trenching for 
underground transmission lines. The actions described in this 
assessment represent an improved safety and reliability to the ex- 
isting utility system. Inherent in the increased reliability and 
upgrades is a net increase in electrical capacity, with future expan- 
sion reserve. As with any electrical device, the electrical utility 
system has associated electric and magnetic fields that present a 





potential source of personnel exposure. The potential is not in- 
creased, however, beyond that which already exists for the present 
electrical utility system. 


28379 (DOE/EA-0738) Northeast Empire Limited Partner- 
ship No. 2 Alternative Energy, Inc. and Maine Public Service 
Company (Docket No. EA-95): Environmental Assessment. US- 
DOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). May 1992. 102p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92017319. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This environmental assessment (EA) has been prepared in con- 
nection with the application (the Application) by Alternative Energy, 
Inc. (AEl), Northeast Empire Limited Partnership #2 (the Partner- 
ship) and Maine Public Service Company (MPS and, collectively 
with AEIl and the Partnership, the Applicants), filed on January 6, 
1992, for authorization to transmit electric energy to a foreign 
country. The electric energy to be exported would be produced by 
a 39-megawatt (MW), wood-fired powerplant (the Project) to be de- 
veloped by AE! and to be built by the Partnership in Ashland, 
Maine, which is located in MPS' service territory. In the Application, 
the Applicants requested authorization for MPS to transmit electric- 
ity generated by the Project from Maine through New Brunswick, 
Canada, on route back to the US for domestic use by Central 
Maine Power Company (MP). The need to cross the US -Canadian 
border arises due to the geography of the area and to facilitate ac- 
cess to an existing transmission line. None of the power will be 
used in Canada. This EA addresses the environmental impacts 
associated with the export of electric energy and the connected ac- 
tions which are expected to result from the authorization of those 
exports. The electricity would be exported over cross-border trans- 
mission facilities maintained between MPS and New Brunswick 
Power Corporation (NB Power). No new cross-border facilities, and 
no modification of any existing cross-border facilities, are required 
in connection with the proposed action. 
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28380 (DOE/EI/19801-H4) Capital expenditures on electric 
utility plant in service: Analysis documentation final report. 
Decision Analysis Corp. of Virginia, Vienna, VA (United States). 17 
Mar 1989. 135p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC01-87E119801. Order Number 
DE92017556. Source: OSTI; NTIS; GPO Dep. 

This report presents the results of research on electric utilities’ 
capital expenditures made on plant in service. Power plant capital 
additions were analyzed using a data base covering 7 years 
(1980-1987) with records for more than 500 plants per year. Addi- 
tions were analyzed using regression analysis techniques, with the 
estimation of equations derived from a model based on economic 
production theory. The model uses a production function approach, 
and specifies a functional form consistent with a Cobb-Douglas 
function. Variables used in the analysis addressed technical/ 
physical, regulatory, and economic factors presumed to influence 
capital addition expenditures. An effort was made to use variables 
available from EIA data bases. Conclusions drawn from this re- 
search regard the general nature and characteristics of existing 
plant capital expenditures, the magnitude and trends in capital ex- 
penditure patterns by plant type and through time, and factors 
influencing this spending. A wide variety of project types have 
been observed as additions to plant in service, including life exten- 
sion, fuel switching/enhancement, and pollution control projects, 
among others. The average capital addition per megawatt of plant 
capacity for all plant types in the study for the years 1980 through 
1987 was $7,577 (constant 1982 dollars). Capital expenditures ex- 
hibit significant variation by plant type, with nuclear plants receiving 
nearly four times the capital:addition, on average, of the next high- 
est plant type, hydroelectric. Conventional steam plants (coal, oil, 
gas, and dual-fired) as a group ranked third, with combined cycle 
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plants fourth and oil and gas turbines representing the least costly 
plant type. 
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28381 (IKE-STF-1110-91) Measuring program GALISOL 
heat storage system - laboratory testing GALISOL 60. Steiner, 
D. Stuttgart Univ. (Germany). Inst. fuer Kernenergetik und En- 
ergiesysteme; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Jul 1991. 30p. (in German). Contract BMFT 
0328895A. Order Number DE92539238. Source: OSTI; NTIS (US 
Sales Only). 

The thermal performance of the novel dynamic latent heat stor- 
age system GALISOL 60 was determined in a laboratory test. The 
storage system was developed by the Bergakademie Freiberg and 
the Bauakademie Berlin. A commercially available 1m* storage unit 
was linked to an existing test facility and a standard test procedure 
was used to measure charge and discharge performance and stor- 
age capacity of the store. By means of numerical data processing 
performance diagrams were evaluated. Such diagrams could serve 
as a basis to generate a simple storage model for use in transient 
computer simulation programs. (orig.). 
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28382 (EGG-EP-9701) Laboratory of the Elec 
trosource traction battery. Hardin, J.E. EG and G Idaho, inc., 
Idaho Falis, ID (United States). Mar 1992. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE92017993. Source: OSTI; NTIS; 
GPO Dep. 

This report is to describe the testing performed on the Elec- 
trosource lead acid modules. They use composite lead wire, paste 
processing which bypasses the hydroset process, and a side-by- 
side bipolar plate design. These concepts improved the energy 
density and cost as compared to the present product. The Idaho 
National Engineering Laboratory's interest lies in evaluating these 
new ideas and comparing the modules made with this technology 
to other commercially available lead-acid products. (JL) 


28383 (LBL-31931) Development of advanced 

zinc cells for power-source applications. Chen, Jenn-Shing; 
McLarnon, F.R.; Cairns, E.J. Lawrence Berkeley Lab., CA (United 
States). Dec 1991. 52p. Sponsored by nt of Defense, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE92016358. Source: OSTI; NTIS; GPO Dep. 

The general advantages of Zn/AgO batteries are high specific 
energy, high discharge rate capability, good charge acceptance, 
and low self-discharge rate. However, the principal disadvantages 
of high cost and short cycle life have limited the use of this battery 
to applications where high specific energy is the prime requisite, 
such as military and flight applications, portable electronic equip- 
ment, etc. The major objectives of this research project are to 
improve the Zn/AgO cell cycle life and increases its ormance. 
The redistribution of Zn active material (shape change) and the 
growth of Zn dendrites (which leads to cell shorting) have been 
identified as primary factors that limit the cycle-life performance of 
ZnWAgO cells. These phenomena can be largely overcome by 
improvements in separator materials, and by additives to the elec- 
trode and electrolyte. Recent development work on Zn/AgO cells 
has been concentrated in the area of Zn electrode and separator 
improvements to extend the lifetimes of cells. 


28384 (NEI-DK-882) Rechargeable natrium batteries. 
Hjuler, H.Aa.; Knutz, B.C.; Vestergaard, B.; Bjerrum, N.J. Dan- 
marks Tekniske Hoejskole, Lyngby (Denmark). Kemisk Lab. A. Mar 
1992 80p. (in English, Danish). Contract EM-1443/87-3;Contract 
EM-1443/88-5;Contract ENS-1443/89 Order Number DE92540845. 
Source: OSTI; NTIS. 

EFP-87; EFP-88; EFP-89; EFP-90. 
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Investigations on rechargeable molten salt batteries have been 
carried out. Molten chloride aluminates have been used as elec- 
trolytes, and aluminium as anodes, the cathodes have often been 
transient metal sulphides. Furthermore, investigations on natrium 
anodes with the same elektrolytes and cathodes as aluminium bat- 
teries were carried out. Nasicon ceramics has been used as 
seperators for the natrium batteries and have a higher electric po- 
tential of 2.6 V compared to 2.0 V, and a significant lower working 
temperature of 175-250 deg. C. compared to 300-350 deg. C. The 
low temperature results in significantly less corrosion on the na- 
trium ion conductor. (CLS) (19 refs.). 


28385 (NEI-DK-882, pp. 22-77) Organic electrolytes for 
sodium batteries. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Kemisk Lab. A. Mar 1992. 80p. Contract EM-1443/87- 
3;Contract EM-1443/88-5;Contract ENS-1443/89 In Rechargeable 
natrium batteries. Order Number DE92540845. Source: OSTI; 
NTIS. 

EFP-87; EFP-88; EFP-89; EFP-90. 

We have performed several investigations of sodium room tem- 
perature batteries utilizing 1-methyl-3-ethyl-imidazolium chloride 
(MEIC) aiuminurn chioride binary electrolytes or ternary melts with 
FeCk. The Fe(III) ion in the FeClg:MEICI:AICl, cathodic acidic 
electrolyte (molar fraction 0.10:0.34:0.56, respectively) was proba- 
bly slowly reduced by the melt to Fe(II). The Fe(Il)/Fe couple was 
found to be reversible at 125 deg. C in thus melts. Utilizing sodium 
as an anode and Nasicon as a ceramic sodium conducting separa- 
tor we obtained Open Circuit Voltages (OCV) of 4.0 V in the Na/ 
Nasicon/FeCl,:MEICI:AICi,/Mo battery system at 125 deg. C. 
Molybdenum was found to be stable in acidic FeCls:MEICI:AICl 
melts, while stainless stee! corroded. Sodium batteries without sep- 
arators have been examined in basic MEICI:AICIi, melts. Sodium 
was found to be quickly passivated and a Na/MEICI:AICl/Na cell 
showed a total internal cell resistance of approximately 3000 Q, 5 
minutes after the cell was assembied. The internal cell resistance 
continued to raise as a function of time. When low current densi- 
ties (<0.5 mA/cm*) was passed through the cell, aluminum was 
probably plated and sodium stripped off. This is interesting be- 
cause in basic MEICI:AICi, without sodium it is not possible to 
plate aluminum from basic melts. Preliminary studies of 
NEOSEPTA® anion and cation exchange membranes, have shown 
fairly low conductivities (1x10-* Q-'xcm—") at room temperature. 
Surprisingly NEOSEPTA? membranes was stable towards Nak 
alloys at room temperature, and this make the membranes inter- 
esting for room temperature sodium alloy batteries. (au). 


28386 (NEI-DK-883) New battery types with non-aqueous 
inorganic electrolytes: Final report. Hjuler, H.Aa.; Knutz, B.C.; 
Berg, R.W.; Bjerrum, N.J. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Kemisk Lab. A. Mar 1992 148p. (In Danish). Con- 
tract EM-1443/87-2;Contract ENS-1443/89-5. Order Number 
DE92540830. Source: OSTI; NTIS. 

EFP-87; EFP-89. 

New battery types have been developed using molten aluminium 
chloride electrolytes. The emphasis was on batteries with operation 
temperatures at 100 deg. C. and expecially on 175 deg. C. Alu- 
minium was used for anodes and transition metal sulphides as 
cathodes. NaCI-AICl, was used for electrolytes at 175 deg. C. and 
a newly developed low melting multi component alkali aluminate 
electrolyte at 100 deg. C. The investigated electrolyte at 100 deg. 
C. was based on SOCl2,, SO2Cl, and POCI, dissolved in alkaline 
halides-aluminium halides. The anodes was mainly sodium metals 
while the the cathodes were the previously mentioned halides, 
which under the discharge are reduced on an inert porous carbon 
body. The project has also included construction and testing of ex- 
perimental batteries. In addition, anode morphology, reaction 
mechanics of cathodes and charateristics of electrolytes have been 
examined. A complete list of all publications publiced in relation to 
the project is included. (CLS). 
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28387 (ETDE-mf-92547919) The ecologically necessary 
economically efficient. Report of the Working Circle ‘Energy 
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Supply’ of the Interministerial Working Group 'CO2 Reduction’. 
BMWi-Studienreihe. Bundesministerium fuer Wirtschaft, Bonn (Ger- 
many). Dec 1990 41p. (In German). Order Number DE92547919. 
Source: OSTI; NTIS (US Sales Only). 

The Federal Cabinet took note on 7 November 1990 of the 
report of the Working Group 'CO, Reduction’. Within the Intermin- 
isterial Working Group, set up in June 1990 by the Federal Cabinet 
for the purpose of determining national CO2 reduction potentials, it 
was the task of the Working Circle 'Energy Supply’ (chaired by the 
Federal Ministry of Economics) to analyze the main possibilities for 
reducing CO, emissions and to review the energy-economic and 
overall-economic position and consequences. The Working Circle 
investigated chances, limits and impacts of CO2 reduction. How- 
ever, in order to elaborate an efficient overall concept for the 
protection of the earth's atmosphere, it will be necessary to have a 
global look at the manifold ecological and economic interactions. 
For this undertaking the Working Circle 'Energy Supply’ makes a 
valuable contribution with its interim report. (orig.). 
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Refer also to citation(s) 28395, 28396 


28388 (BNL-47749) Life cycle analysis of energy systems: 
Methods and experience. Morris, S.C. Brookhaven National Lab., 
Upton, NY (United States). [1992]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9205225—1: Organization for Economic Co-operation and 
Development (OECD)/International Energy Agency (IEA) workshop 
on life cycle analysis: methods and experience, Paris (France), 21- 
22 May 1992). Order Number DE92018126. Source: OSTI; NTIS; 
GPO Dep. 

Fuel-cycle analysis if not the same as life-cycle analysis, al- 
though the focus on defining a comprehensive system for analysis 
leads toward the same path. This approach was the basis of the 
Brookhaven Reference Energy System. It provided a framework for 
summing total effects over an explicitly defined fuel cycle. This 
concept was computerized and coupled with an extensive data 
base in ESNS — the Energy Systems Network Simulator. As an ex- 
ample, ESNS was the analytical basis for a comparison of health 
and environmental effects of several coal conversion technologies. 
With advances in computer systems and methods, however, ESNS 
has not been maintained at Brookhaven. The RES approach was 
one of the bases of the OECD COMPASS Project and the UNEP 
comparative assessment of environmental impacts of energy 
sources. An RES model alone has limitations in analyzing complex 
energy systems, e.g., it is difficult to handle feedback in the net- 
work. The most recent version of a series of optimization models is 
MARKAL, a dynamic linear programming model now used to as- 
sess strategies to reduce greenhouse gas emissions from the 
energy system. MARKAL creates an optimal set of reference 
energy systems over multiple time periods, automatically incorpo- 
rating dynamic feedback and allowing fuel switching and end-use 
conservation to meet useful energy demands. 


28389 (ECN-I-92-024) Energy and environmental scenarios 
for Poland up to 2015: An analysis performed with the EFOM- 
ENV/GAMS model. Van den Broek, M.; Van der Linden, N.H. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). May 1992. 52p. Order Number DE92534657. Source: 
OSTI; NTIS (US Sales Only); Also available from the Netherlands 
Energy Research Foundation (ECN), P.O. Box 1, 1755 ZG Petten 
(Netherlands). 

The results of a joint study on energy and environmental scenar- 
ios for Poland are presented. The results are prepared by 
ESC-Energy Studies of the Netherlands Energy Research Founda- 
tion in Petten (Netherlands) and the Departement of Energy 
Problems of the Institute of Fundamental Technological Research 
in Warsaw (Poland). Based on the scenarios LOW and HIGH for fi- 
nal energy demand, several energy supply cases are analyzed to 
meet this demand. These scenarios were developed with the 
PROSK-E model, which belongs to the SPSEK-E set of models 
used by the above-mentioned Polish department. In particular the 
impact of imposing certain upper bounds on the emission of SO. 
and NO, are examined. A reduction of emission levels of 70% for 





SOz and 15% for NO, in 2015, compared to the 1980 levels, was 
found to be feasible. However, about US$ 2 to 4.6 billion are 
needed (discounted at an annual rate of 12% over the period 
1991-2015) for the implementation of abatement technologies and 
the switch to other fuels. The Energy Flow and Optimization 
Model-ENVironment/General Algebraic Modeling System (EFOM- 
ENV/GAMS) (an energy supply model) has been used for this 
study to produce the energy supply scenarios. The EFOM-ENV 
model has been developed by the Commission of the European 
Communities, Directorate-General 12 (DG-XIl), in the last ten 
years. This linear programming (LP) model covers the complete 
energy system of a country and is currently operational for all EC- 
countries. The GAMS version of EFOM-ENV provides a clear 
model structure to organize the massive amount of data associated 
with an energy system. The capabilities to change, check and eval- 
uate data are extensive. 8 fogs., 9 tabs., 3 apps., 4 refs. 


28390 (ETDE-mf-92547933) An energy model for the town 
of Lingen (Ems), FRG. Final report. EST Geselischaft fuer En- 
ergiesystemtechnik mbH, Essen (Germany). Apr 1991 126p. (In 
German). Order Number DE92547933. Source: OSTI; NTIS (US 
Sales Only). 

This final report describes the local energy policy and structure 
before model development and informs about the town’s division 
into ‘supply cells’ for easy coordination of the areas concerned and 
the respective statements. A comprehensive inventory is made of 
the town’s present energy consumption structure and of electric 
power and natural gas, renewable energy sources and other local 
potentials. This inventory helps to assess the future conditions of 
energy supply and possible starting points. Giving a 
rough impression of the quantitative and spatial availability of the 
respective potentials the inventory provides the basis for two sce- 
narios of the future energy supply of the town of Lingen. The 
scenarios determine the development potentials with regard to the 
expected trends and in view of a full utilization of energy conserva- 
tion potentials. The starting points of a structured, target-oriented 
energy supply development are given on the basis of the situation 
described and are combined into a practice-oriented general con- 
cept. (orig.) With 37 refs., 27 tabs., 14 figs., 6 maps. 
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Refer also to citation(s) 27459, 27721, 27818, 27819, 27820, 
27823, 27824, 27826, 27835, 28400, 28410, 28432, 28445, 28447, 
28468, 28470, 28471, 28475, 28551, 28553, 28564, 28565, 29386 


28391 (ANL/CP-76438) A comparative analysis of energy 
demand and e by minority and majority house- 
holds within the context of a conditional demand system. 
Poyer, D.A. Argonne National Lab., IL (United States). [1992]. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract W-31109-ENG-38. (CONF-920828-8: American Council for 
an Energy-Efficient Economy summer study on energy efficiency in 
buildings, Pacific Grove, CA (United States), 30 Aug - 5 sep 1992). 
Order Number DE92018171. Source: OSTI; NTIS; GPO Dep. 
Analysis and evaluation of the impact that programs and policies 
have on energy consumption and expenditures are confounded by 
many intervening variables. A clear understanding of how these 
variables influence energy consumption patterns should be 
grounded in a rigorously developed framework. In this regard much 
is documented in the literature. However, an analysis of the com- 
parative relationship between energy demand and variables which 
influence it among different socioeconomic groups has not been 
thoroughly explored with any theoretical rigor. It is proposed that 
differences in patterns of energy use between black, Hispanic, and 
majority households (where the household head is neither black 
nor Hispanic) are due to both structural and distribution differences. 
It is felt that the structural dissimilarities are primarily due to the dy- 
namic nature in which energy consumption patterns evolve, with 
differences in changing housing patterns playing a significant role. 
For minorities, this implies a potential difference in the effect of pol- 
icy and programs on economic welfare when compared to majority 
households.To test this hypothesis, separate conditional demand 
systems are estimated for majority, black, and Hispanic house- 
holds. With the use of separate variance/covariance matrices, 
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various parameter groups are tested for statistically significant dif- 
ferences. 


28392 (BNL-47639) How much will pollution reduction in 
Krakow cost?. LaMontagne, J. (Brookhaven National Lab., Upton, 
NY (United States)); Pierce, B.; Gorlich, K. Brookhaven National 
Lab., Upton, NY (United States). May 1992. 13p. by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-920828-6: American Council for an 
Energy-Efficient Economy summer study on energy efficiency in 
buildings, Pacific Grove, CA (United States), 30 Aug - 5 sep 1992). 
Order Number DE92016930. Source: OSTI; NTIS; GPO Dep. 

This report is on the status of US/Polish efforts to reduce air pol- 
lution from low emission sources (coalfired house stoves and local 
boilers) in Krakow, Poland. The region around Krakow in Southern 
Poland is one of the most heavily polluted areas in the world. In 
1989, while visiting Poland, President George Bush made a com- 
mitment on behalf of the US to assist in the reclamation of the 
Krakow environment; Congress in 1990 authorized $20 million to 
address pollutants from “iow emissions sources,” that is, from facili- 
ties with low stacks. The low emission sources are responsible for 
35 percent of SO, emissions, significant NO, emissions, and are 
the primary source of particulate and organic emissions. The 
Krakow Clean Fossil Fuels and Energy Efficiency Project, 
sponsored by the US Agency for International Development and im- 
plemented by the US Department of Energy, is designed to reduce 
these emissions by improving the efficiency of coal use in Krakow's 
130,000 coal stoves and 1300 small coal-fired boilerhouses, by re- 
ducing demand for energy for space conditioning through thermal 
integrity improvements, and/or by switching to alternative fuels. The 
project includes a comprehensive testing program, engineering 
analyses, and economic assessments to determine the most at- 
tractive strategy for reducing emissions from low emission sources 
in Krakow; this paper reports on the initial results of the project. 


28393 (CONF-891098-12) The people problems of NEPA: 
Social impact assessment and the role of public Involvement. 
Carnes, S.A. Oak Ridge National Lab., TN (United States). [1989]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From The scientific challenges of 
NEPA: future directions based on 20 years of experience; 
Knoxville, TN (United States); 24-27 Oct 1989. Order Number 
DE92019213. Source: OSTI; NTIS; GPO Dep. 

This Chapter of the book “ The Scientific Challenges of NEPA” 
discusses the people problems of NEPA and social impact assess- 
ment and the role of public involvement in NEPA. When Congress 
passed the National Environmental Policy Act (NEPA) in 1969, 
there was little guidance on the preparation of environmental im- 
pact statements (EIS) and the role of the public in the NEPA 
process. Excepting the statutory language of NEPA, which referred 
to impacts on the human environment, nowhere was this more evi- 
dent than with respect to people. Questions such as what impacts 
on people should be assessed, how impacts on people should be 
assessed, and how people, including but not limited to those per- 
sons potentially impacted, should be involved in the assessment 
itself as well as NEPA’s associated administrative processes, were 
simply not addressed. 


28394 (ECN-C—92-031) Introduction course on the eco- 
nomical evaluation of energy projects. Jansen, J.C. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Jun 
1992. 36p. (in French). Order Number DE92542204. Source: 
OSTI; NTIS (US Sales Only); INIS; Also available from the Nether- 
lands Energy Research Foundation (ECN), P.O. Box 1, 1755 ZG 
Petten (Netherlands). 

A theoretical course on the financial and economical evaluation 
of energy projects is presented. The course was organized by the 
Banque Mondiale in Bujumbura, Burundi, from 11 to 16 November 
1991. Subsequently attention is paid to the basics of economic 
analysis, the financiai and the economical analysis of an investment 
project, and finally the prices of energy products. 4 figs., 13 refs. 


28395 (IKE-7-17) Buliding Energy Management Systems 
BEMS, German contribution to the IEA-EC Annexes 16 und 17. 
Final report. Bach, H.; Madjidi, M.; Stephan, W. Stuttgart Univ. 
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(Germany). Inst. fuer Kernenergetik und Energiesysteme; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Apr 1992. 363p. (in German). Contract BMFT 0338882A. Order 
Number DE92548241. Source: OSTI; NTIS (US Sales Only). 

This project is the contribution of Germany to the Annexes of the 
International Energy Agency (IEA) energy conservation in buildings 
and community systems, IEA-Annex 16 ‘User Interfaces und Sys- 
tem Integration’ and IEA-Annex 17 ’Evaluation und Emulation 
Techniques’. In Annex 16 Standards, Specifications, Case Studies, 
User's Experience, Sensors and Cost Benefit Methods for BEMS 
(Building Energy Management Systems) are surveyed. Annex 17 
demonstrates the use of computer simulation of buildings and 
HVAC-systems as a test and evaluation method for BEMS. (orig/ 
UA) With 79 refs., 20 tabs., 58 figs. 


28396 (IKE-7-17 A.2.1.1-A.4.3.11) BEMS, German contribu- 
tion to the IEA research projects Annex 16 and 17. Appendix 
A. Attachments to IEA Annex 16. Bach, H. (Stuttgart Univ. (Ger- 
many). Inst. fuer Kernenergetik und Energiesysteme); Madijidi, M.; 
Stephan, W.; Ast, H.; Harter, J.; Keliner, H.; Brendel, T.; Schnei- 
der, A. Stuttgart Univ. (Germany). Inst. fuer Kernenergetik und 
Energiesysteme; Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany). Apr 1992. (In German). Contract BMFT 
0338882A. In Building Energy Management Systems BEMS, Ger- 
man contribution to the IEA-EC Annexes 16 und 17. Final 

363p. Order Number DE92548241. Source: OSTI; NTIS (US Sales 
Only). 

This project is the contribution of Germany to the Annexes of the 
international Energy Agency (IEA) energy conservation in buildings 
and community systems, IEA-Annex 16 ‘User Interfaces and Sys- 
tem Integration’ and IEA-Annex 17 ‘Evaluation and Emulation 
Techniques’. In Annex 16 Standards, Specifications, Case Studies, 
User's Experience, Sensors and Cost Benefit Methods for BEMS 
(Building Energy Management Systems) are surveyed. Annex 17 
demonstrates the use of computer simulation of buildings and 
HVAC-systems as a test and evaluation method for BEMS. The 
following annex contains the schedules to the IEA-Annex 16 struc- 
tured as follows: 1. General, 2. Invitation for tenders, Standards 
and guidelines for BEMS, 3. Economic appraisals for BEMS and 4. 
Case studies. (orig/UA). 


28397 (LBL-31701) Making the market right for environ- 
mentally sound energy-efficient technologies: US bulldings 
sector successes that might work in developing countries and 
Eastern Europe. Gadgil, A.; Rosenfeld, A.H.; Price, L. Lawrence 
Berkeley Lab., CA (United States). Dec 1991. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9110398-1: International symposium on 
environmentally sound energy technologies and their transfer to 
developing countries and European economies in transition, Milan 
(Italy), 21-25 Oct 1991). Order Number DE92017115. Source: 
OSTI; NTIS; GPO Dep. 

Between 1973 and 1985, when energy prices were high, all Or- 
ganization for Economic Cooperation and Development (OECD) 
countries improved their E/GNP by about 2.5% annually. Increased 
energy efficiency accounted for 2/3rds of this improvement; the re- 
maining portion was due to structural changes in the economy. In 
the US, analytic and policy tools that have successfully promoted 
energy efficiency include integrated resource planning, energy use 
labels, energy use standards, “Golden Carrot” incentive programs, 
and revenue-neutral “feebates.” In addition, a number of low cost, 
environmentally sound, energy-efficient technologies, such as elec- 
tronic ballasts, compact fluorescent lamps, and low-emissivity 
windows, have recently been developed. We discuss how many of 
these policies and technologies are probably exportable to devel- 
oping countries and Eastern Europe, giving examples of successful 
starts in India, the ASEAN countries, and Brazil. 


28398 (TVA/PUB-91/3) Economic Outlook. Tennessee Valley 
Authority, Knoxville, TN (United States). Valley Resource Center. 
Aug 1991. 148p. Sponsored by Tennessee Valley Authority, 
Knoxville, TN (United States). Order Number DE92015731. Source: 
OSTI; NTIS. 

The Economic Outlook is produced annually by the Valley 
Resource Center. The objective of the Outlook is.to provide a com- 
prehensive analysis of major economic trends and prospects in the 
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Tennessee Valley. The ongoing purposes behind this objective are 
to: (1) document a continuing series of regional forecasts along 
with the necessary assumptions, analysis, and uncertainties affect- 
ing the forecast findings; provide clear foundations for TVA’s short 
term planning and budgeting processes; provide a strategic eco- 
nomic context for long range planning, program design, and 
program implementation; and, (4) offer a convenient source of re- 
gional economic data and analysis for elected officials, state and 
federal agencies, universities, TVA power distributors, business 
and community leaders, and other interested individuals. 
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Refer also to citation(s) 27388, 27450, 27456, 27581, 27810, 
27835, 27842, 27949, 28225, 28379, 28387, 28388, 28389, 28392, 
28393, 28423, 28445, 28610, 28814, 28816, 28875, 29274, 29278, 
29279, 29280, 29281, 29282, 29283, 29285, 29286, 29287, 29288, 
29289, 29290, 29291, 29292, 29293, 29294, 29295, 29296, 29297, 
29298, 29299, 29300, 29301, 29302, 29303, 29304, 29305, 29306, 
29307, 29308, 29309, 29310, 29311, 29312, 29313, 29314, 29315, 
29316, 29317, 29318, 29319, 29320, 29321, 29322, 29324, 29325, 
29326, 29327, 29328, 29329, 29330, 29331, 29332, 29333, 29335, 
29336, 29337, 29338, 29339, 29340, 29341, 29342, 29343, 29344, 
29345, 29348, 29349, 29350, 29351, 29352, 29353, 29354, 29355, 
29356, 29357, 29358, 29362, 29363, 29365, 29373, 29434, 29435, 
29436, 29437, 29438, 29439, 29440, 29442, 29443, 29444, 29445, 
29446, 29447, 29448, 29449, 29450, 29451, 29452, 29453, 29454, 
29455, 29456, 29457, 29458, 29459, 29460, 29461, 29462, 29463, 
29464, 29466, 29467, 29468, 29469, 29470, 29471, 29472, 29473, 
29474, 29475, 29476, 29477, 29478, 29479, 29480, 29481, 29482, 
29483, 29484, 29485, 29486, 29599, 29618, 29619, 29620, 29621, 
29622, 29623, 29624, 29625, 29626, 29627, 29628, 29629, 29630, 
29631, 29632, 29633, 29634, 29635, 29636, 29637, 29638, 29639, 
29640, 29641, 29642, 29643, 29644, 29645, 29646, 29647, 29648, 
29649, 29650, 29651, 29652, 29653, 29654, 29655, 29656, 29657, 
29658, 29659, 29660, 29661, 29662, 29663, 29664, 29665, 29667, 
29668, 29669, 29670, 29671, 29672, 29673, 29674, 29675, 29676, 
29677, 29678, 29679, 29680, 29681, 29691 


28399 (ANL-92/23) Is there a large risk of radiation? A 
critical review of pessimistic claims. Shihab-Eldin, A. (Harvard 
Univ., Cambridge, MA (United States). Dept. of Physics); 
Shlyakhter, A.; Wilson, R. Argonne National Lab., IL (United 
States); Harvard Univ., Cambridge, MA (United States). Dept. of 
Physics. Jul 1992. 100p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE92018781. Source: OSTI; NTIS; INIS; GPO Dep. 

A number of situations where it has been claimed that moderate 
radiation doses cause leukemia or other cancers are carefully re- 
viewed. We look at cases in the United States, Great Britain, and 
the Soviet Union. Usually it can be demonstrated that there is an 
alternative, more probable, explanation for the effect seen. In sev- 
eral cases the authors of the papers have fallen into statistical 
traps. The most frequent is a posteriori selection of cohort bound- 
aries in both space and time: a trap illustrated dramatically by 
Feynman. The next most common trap is to arbitrarily select one 
out of many ways of looking at the data, against which we were 
warned by Tippett. Several cohorts are compared with respect to 
the number of persons at risk, average dose, and the number of 
cancers expected. Of these, only the cohort of A-bomb survivors in 
Japan and the recently unclassified data on the very large occupa- 
tional doses for early Soviet nuclear workers at Chelyabinsk 
provide evidence of clearly visible excess cancers. 


28400 (ANL/CP-76161) An analysis of SO. emission com- 
pliance under the 1990 Clean Air Act Amendments. Hanson, 
D.A.; Cilek, C.M.; Pandola, G.; Taxon, T. Argonne National Lab., IL 
(United States). [1992]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9206114-14: Annual meeting of the Air and Waste Management 
Association (AWMA), Kansas City, MO (United States), 21-26 Jun 
1992). Order Number DE92016735. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The effectiveness of SO2 emission allowance trading under Title 
4 of the 1990 Amendments to the Clean Air Act (CAA) is of great 





interest due to the innovative nature of this market incentive ap- 
proach. However, it may be a mistake to frame the compliance 
problem for a utility as a decision to trade or not. Trading of al- 
lowances should be the consequence, not the decision. The two 
meaningful decision variables for a utility are the control ap- 
proaches chosen for its units and the amount of allowances to hold 
in its portfolio of assets for the future. The number allowances to 
be bought or sold (i.e. traded) is determined by the emission re- 
duction and banking decisions. Our preferred approach is to think 
of the problem in terms of ABC's of the 1990 CAA Amendments: 
abatement strategy, banking, and cost competitiveness. The impii- 
cations of the general principles Presented in this paper on least 
cost emission reductions and emissions banking to hedge against 
risk are being simulated with version 2 of the ARGUS model repre- 
senting the electric utility sector and regional coal supplies and 
transportation rates. A rational expectations forecast for allowances 
prices is being computed. The computed allowance price path has 
the property that demand for allowances by electric utilities for cur- 
rent use or for banking must equal the supply of allowances issued 
by the federal government or provided as forward market contracts 
in private market transactions involving non-utility speculators. 
From this rational expectations equilibrium forecast, uncertainties 
are being explored using sensitivity tests. Some of the key issues 
are the amount of scrubbing and when it is economical to install it, 
the amount of coal switching and how much low sulfur coal premi- 
ums will be bid up; and the amount of emission trading within 
utilities and among different utilities. 


28401 (CMI-R-91/A30025) Psychological and economic 
theories of discrete choice. Brottemsmo, J.; Hatlebakk, M.; 
Moxnes, E. Christian Michelsens Inst. for Vitenskap og Aandsfrihet, 
Bergen (Norway). Dec 1991. 17p. Order Number DE92540974. 
Source: OSTI; NTIS. 

The report compares two different theories of discrete choice, 
the Lancaster model from economics and attitude theory from psy- 
chology. Using mathematical interpretations, there is stated that the 
two theories are similar. Both theories focus on attributes and sub- 
jective norm (positional value). Attention is put on the need for 
empirical research on the relevance of positionary goods for energy 
policy. The introduction of subjective norm in the utility function is 
interesting when discussing relevant policy instruments to reduce 
CO2-emissions. This leads to an important distinction between 
goods that contribute directly to one’s own comfort or pleasure, and 
goods that have value in that they are perceived to increase con- 
sumer’s esteem among others (positional goods). 26 refs., 4 figs. 


28402 (CONF-8910325-—2) The scientific challenges of 
NEPA: Future directions based on 20 of @ 
Hildebrand, S.G.; Cannon, J.B. (eds.). Oak Ridge National Lab.., 
TN (United States). [1989]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 9. 
Oak Ridge National Laboratory life sciences symposium; Knoxville, 
TN (United States); 24-27 Oct 1989. Order Number DE92017826. 
Source: OSTI; NTIS; INIS; GPO Dep. 

January 1, 1990, marked the 20th anniversary of the signing of 
the National Environmental Policy Act (NEPA). Since this law was 
enacted, numerous institutions have assisted federal agencies in 
the implementation of NEPA, including the preparation of environ- 
mental impact statements and environmental assessments. The 
Ninth Oak Ridge National Laboratory Life Sciences Symposium 
was dedicated to the celebration of this anniversary. The sympo- 
sium was held October 24-27, 1989, in Knoxville, Tennessee. The 
intent of the symposium was (1) to review what has been learned 
while performing NEPA assessments, (2) to summarize the state- 
of-the-art in methods and approaches, and (3) to define future 
opportunities and new approaches required to link high quality sci- 
ence to the decision-making process. 


28403 (CONF-9206225-1) A software utility for regional 
evacuation (SURE). Venigalla, M.M. (Tennessee Univ., Knoxville, 
TN (United States). Transportation Center); Rathi, A.K. Oak Ridge 
National Lab., TN (United States). [1992]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 8. national conference on computing in civil 
engineering; Dallas, TX (United States); 7-9 Jun 1992. Order Num- 
ber DE92018489. Source: OSTI; NTIS; GPO Dep. 
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Regional evacuation is often a viable safeguard against natural 
catastrophes such as hurricanes and volcano eruptions, and man- 
made disasters such as toxic gas release into the atmosphere. 
Several computer programs exist for modeling regional evacuation 
on a given road network. As would be expected, these models are 
data intensive. In this paper, the development of a PC-based inter- 
active computer model, Software Utility for Regional Evacuation 
(SURE), to create input to IDYNEV (for Interactive DYNamic 
EVacuation model) and analyze its output is discussed. The pre- 
processor module of SURE substantially reduces the time required 
to create input files to IDYNEV and the post-processor module 
summarizes the simulated results from the usually huge IDYNEV 
output files. The model also illustrates the evacuation network 
graphically and highlights problem links and intersections at se- 
lected intervals. SURE is being used extensively for evaualation 
studies under the US Army's Chemical Stockpile Emergency Pre- 
paredness (CSEP) program. 


28404 (DOE/EM-0073P) United States Department of En- 
ergy Environmental Restoration and Waste Management: 
Comment Document: Five-Year Pian, Fiscal Yeers 
1993-1997. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Jun 1992. 126p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92016760. Source: OSTI; NTIS; 
GPO Dep. 

IN 1989, Secretary of Energy James Watkins called for a funda- 
mental change in the way US Department of Energy (DOE) meets 
its environmental responsibilities. Whereas DOE had long subordi- 
nated environmental concerns to the higher priority of weapons 
production, the Department’s mission was restructured to place less 
emphasis on defense-related production and much greater empha- 
sis on sound environmental and restoration of its 
weapons complex. To carry out this new mission, the Office of Envi- 
ronmental Restoration and Waste Management (EM) was created. 
Secretary Watkins further stressed that DOE's new commitment to 
environmental values will be carried out under a new DOE culture- 
one of openness, responsiveness, and accountability. The 
Environmental Restoration and Waste Management Five-Year Plan 
is the key planning document that embodies both the new DOE 
emphasis on environmental management and the Department's 
commitment to involving the public in its planning process. Updated 
annually, the Five-Year Plan guides EM's efforts to clean up DOE 
facilities and manage its waste — its accomplishments, goals, and 
planned activities — and reinforces DOE's commitment to the cul- 
ture change by involving the general public in its development. 


28405 (DOE/ID-10253(FY92)) Environmental Restoration 
and Waste t Site-Specific Plan (SSP) for fiscal year 
1992 (FY92). USDOE Idaho Field Office, idaho Falls, ID (United 
States); EG and G Idaho, Inc., idaho Falls, 1D (United States). Sep 
1991. 182p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-76ID01570. Order Number 
DE92017856. Source: OSTI; NTIS; INIS; GPO Dep. 

The FY-92 Site-Specific Plan (FY-92 SSP) for environmental 
restoration and waste management at the idaho National Engineer- 
ing Laboratory (INEL) is designed to provide the reader with easy 
access to the status of environmental restoration and waste man- 
agement activities at INEL. The first chapter provides background 
on INIEL’s physical environment, site history and mission, and gen- 
eral information about the site and its facilities. In addition, this 
chapter discusses the inter-relationships between the Site Specific 
Plan, the Environmental Restoration and Waste Management Five- 
Year Plan, the environmental restoration and waste management 
prioritization systems, and the Activity Data Sheets (ADSs) for en- 
vironmental restoration and waste management. This discussion 
should help readers understand what the SSP is and how it fits 
into the environmental restoration and waste management process 
at INEL. This understanding should provide the reader with a bet- 
ter context for understanding the discussions in the SSP as well as 
a better feel for how and what to comment on during the public 
comment period that will be held from the first of September 
through the end of October 1991. 


28406 (ENEA-RT-AMB-91-10) Estimate of the greenhouse 
gases emissions in italy. Gaudioso, D.; Onufrio, G. ENEA, 
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Casaccia (italy). Area Energia Ambiente e Salute. Jan 1992. 79p. 
(In Italian). (RT/AMB-91-10). Order Number DE92544833. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The estimate of the anthropogenic emissions of greenhouse 
gases and the selection of the relevant emission factors represents 
a preliminary condition to define policies aiming at curbing these 
emissions. In the first part of this paper is carried out an analysis 
of C02 emission factors, referred to the various fuels and energy 
technologies. The values at issue take into account the physico- 
chemical composition of the different fossil fuels, as well as the 
overall efficiency of energy production cycles and end uses pat- 
terns. As concerns the other greenhouse gases, the available 
information is summarized at a much more integrate level. The 
second part presents some estimates of carbon dioxide emissions 
in Italy, by sector and by fuel; some characteristic levels of specific 
emissions are also identified. A comparative estimate for CH,, 
N20, CO e CFC’s is also made, in order to set up a first reference 
table of the greenhouse gases emissions in italy. 


28407 (ETDE-mf-92558196) Climate report North-Rhine 
Westfalia. The contribution of North-Rhine Westfalia to the 
protection of the earth atmosphere. Ministerium fuer Wirtschaft, 
Mittelstand und Technologie des Landes Nordrhein-Westfalen, 
Duesseldorf (Germany). Jan 1992 346p. (in German). Order Num- 
ber DE92558196. Source: OSTI; NTIS (US Sales Only). 

The trace gases which are essentially resible for the greenhouse 
effect are carbon dioxide (CO2), chlorinated fluorocarbons (CFC’S) 
and halones, methane (Ch,), di-nitric oxide (N2O) and tropospheric 
ozone (O3). The main human activities which cause these trace 
gases are the production and combustion of fossile fuels, the use 
of halogenated hydrocarbons, forest destruction, intensive agricul- 
ture and a growing amount of waste. These areas are 
consequently the points where policies to protect the earth's at- 
mosphere must start to act. In the following we look at political 
areas where the State Government perceive the greatest urgency 
for climatic action. The focus will be on measures which fall under 
the responsibility and the discretion of the State Government. 
Changes are listed which concern other levels: The Federal Gov- 


ernment, the European Community, cities and municipalities, utility 
and public transport companies, the users. (UA). 


28408 (INIS-mf-13320) Guidelines for determining inputs 
of Inorganic contaminants into estuaries. Reference methods 
for marine pollution studies. Regional Seas. United Nations Envi- 
ronmental Programme; United Nations Educational, Scientific and 
Cultural Organization (UNESCO), 75 - Paris (France). Intergovern- 
mental Oceanographic Commission (IOC); International Atomic 
Energy Agency, Vienna (Austria). Aug 1987 17p. Project FP/5101- 
84-01. Order Number DE92640622. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This publication describes sampling and sample preparation pro- 
cedures suitable to obtain unpolluted samples for the purpose of 
determining river inputs of inorganic pollutants into estuaries. Em- 
phasis is placed on heavy metal pollutants but procedures are 
suitable, with appropriate modifications for other inorganic pollu- 
tants. For example, the collection of samples for mercury may 
require modifications of handling procedures. River water samples 
are collected at the most down-river point where no estuarine infiu- 
ences effect results. Samples are collected using a peristaltic pump 
and separated into aqueous and particulate phases for pollutant 
analysis. As is the case of all trace pollutant analyses, meticulous 
care is required to prevent pollution of the sample and in addition 
to the precautions described in this method, great personal atten- 
tion is required to minimize sample handling, pollution by smoke, 
hands, hair, dust, talc from gloves, etc., and to avoid all contact of 
the samples and reagents with skin and metallic objects. 1 ref., 3 
figs, 1 tab. 


28409 (INIS-mf—13329, pp. 200-202) AMS and greenhouse 
ettect. Francey, R.J. (CSIRO Div. of Atmospheric Research, As- 
pendale, Vic. (Australia)). Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights (Australia). 1991. 212p. (CONF- 
9111178: 7. Australian conference on nuclear techniques of 
analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Australian 

ference on nuclear techniques of analysis: proceedings. Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 
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The global budgets of the major atmospheric carbon species, 
COz, CH4 and CO are reviewed. For all 3 species, considerable 
uncertainity and controversy persists. The small sample require- 
ment of Accelerator Mass Spectrometry has open the way for 
investigation of the isotopic tracers, mainly '*C, in an effort to 
quantify and characterize sources and sinks of the gases and their 
exchange mechanisms. 


28410 (LA-UR-92-2062) Communicating with the public 
about risk. Wade, C.R.; Molony, S.T.; Durbin, M.E.; Klein, S.H.; 
Wahl, L.E. Los Alamos National Lab., NM (United States). [1992]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9209142—4: Institute of Electri- 
cal and Electronics Engineers (IEEE) international professional 
communications conference (IPCC): crossing frontiers, Santa Fe, 
NM (United States), 30 Sep 1992). Order Number DE92018984. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Risk communication is a growing specialty field in communica- 
tion that draws from well-established principles of sociology and 
psychology. It is a new way to communicate with potentially hostile 
audiences about sensitive environmental, safety, and health issues 
they face. This paper explains the most important principles of risk 
communication and discusses audience analyses, perceptions of 
risk (outrage factors), and risk comparisons. These principles are 
applied to a risk communication issue in Malhuevo, a fictitious Ari- 
zona community. 


28411 (NEI-DK-787) Report from a seminar on environ- 
mental data. Nordiske Seminar- og Arbejdsrapporter, 1991:541. 
Oinonen, A. (Miljoedatacentralen (Fl)). Nordisk Ministerraad. 1991 
157p. (In Swedish, Danish, English, Norwegian). (CONF-9010485—: 
Seminar on environmental! data, Stockholm (Sweden), 23-24 Oct 
1990). Order Number DE92506317. Source: OSTI; NTIS. 

The aim of the seminar was to present problems and experience 
- both positive and negative - which can be gained from different 
systems for management of environmental data, and the principles 
of on which they are based. Examples of future, global/continental, 
environmental groups and information systems in Scandinavia in 
the field of environmental data were presented. Furthermore, sys- 
tems for surveilliance of environmental quality, planning of natural 
resources and standardization of data were dealt with. (CLS). 


28412 (NEI-DK-787, pp. 40-45) A better knowledge of the 
European environment for Its better management: The 
CORINE programme 1985-1990. Cornaert, M. Nordisk Minister- 
raad. 1991. 157p. (CONF-9010485-: Seminar on environmental 
data, Stockhoim (Sweden), 23-24 Oct 1990). In Report from a sem- 
inar on environmental data. Source: OSTI; NTIS (US Sales Only). 

In order to be able to compare environmental data charateristics 
of the European countries, the European Community has decided 
to undertake the CORINE programme the aim of which is to gather, 
coordinate and ensure the consistency of information on the state 
of the environment and natural resources in the Community. (CLS). 


28413 (NEI-NO-230) Energy 2030: Low energy scenarios 
for Denmark, Norway and Sweden. Benestad, O. (Oslo Univ., 
Senter for Utvikling og Miljoe (NO)); Kristiansen, A.; Selvig, E.; 
Westskog, H.; Emborg, L.; Meyer, N.I.; Brinck, L. Alternativ 
Framtid, Oslo (Norway). 1991 182p. (in Norwegian, Danish). Order 
Number DE92541007. Source: OSTI; NTIS. 

The report presents preliminary results of a study addressing the 
question of how the Scandinavian countries can reduce emissions 
of pollutants resulting from energy use (including transport) in order 
to attain certain environmental goals by 2030. The pollutants con- 
sidered are SO., NOx, and CO,. Goals for reductions in SO2 and 
NO, emissions have been defined so that they correspond to the 
maximum deposition levels that can be sustained if the most vul- 
nerable Scandinavian ecosystems are to be preserved. As 
transboundary effects are important with regard to these pollutants, 
permissible emissions by the Scandinavian countries themselves 
have been arrived at by applying a "principle of solidarity’. That is, 
the same per caput emissions levels have been assumed to pre- 
vail in all countries contributing to depositions in Scandinavia. 91 
refs., 32 figs., 27 tabs. 
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28414 (NEI-NO-231) Cost-effective analysis of measures 
for reducing the emission of CO, and other types of climate- 
affecting gases - a methodological description: A sub-report 
to the project "Reduction of atmospheric CO2 by changed 
area utilization - an effectivity analysis laying stress on risks”. 
Navrud, S. Norges Landbrukshoegskole, Aas (Norway). 1990 18p. 
(in Norwegian). Order Number DE92541011. Source: OSTI; NTIS. 

The report describes a method of analysing cost-effective mea- 
sures on reducing the emission of climate-affecting gases. 
Methodological problems, especially the risks/uncertainties of the 
measures during a period of time together with socio-economic fac- 
tors and the planning of the cost-effective criterion for ranking the 
measures, are discussed. The method is developed for the ranking 
of measures within forestry and bioenergy, but is to be relevant for 


analysing similar measures within other types of sectors. 16 refs., 
1 fig. 


28415 (NEI-NO-232) Efficient international agreements for 
reducing emissions of CO2. Hoel, M. Oslo Univ. (Norway). 
Sosialoekonomisk Inst. 1990 19p. Order Number DE92541013. 
Source: OSTI; NTIS. 

The report evaluates different methods of reducing the emissions 
of carbon dioxide by international agreements. Aspects being eval- 
uated are as follow: Conditions for cost efficient reductions of 
emissions; national versus international cost efficiency; an interna- 
tional COz2 tax; tradeable CO quotas; large countries; a CO. tax 
or CO2 quotas. 4 refs. 


28416 (NIBR-R—-1990:22) Challenges for a global climate 

policy: Energy and international transfer of technology. Aasen, 
B. (Norsk Inst. for By- og Regionforskning, Oslo (NO)); Guseaee, 
K.M.; Bell, M. Norsk Inst. for By- og 
way). Dec 1990. 108p. (in 
DE92541016. Source: OSTI; NTIS. 

In December 1989 the Norwegian Intergovernmental Climate 
Secretariat initiated a series of studies on international aspects of 
climate change and climate negotiations. This report is a result of 
one of these studies, and concerns technology transfer to develop- 
ing countries (DCs) and East European countries. In the report we 
use the concept tec transfer in relation to the following 
transfers: Equipment and techniques; Know-how and expertise to 
operate and maintain the equipment; and capabilities to initiate and 
manage technical change. The purpose of technology transfers is 
both to contribute to modernizing and expandig production facili- 
ties, and to improve the technological dynamism in these countries. 
There are several production sectors that are relevant for climate 
change policies. We have limited this report to the technology 
transfers in the energy sector, partly because this is a highly rele- 
vant sector for climate change, and because it is a public sector 
with great possibilities for public policy intervention. Technology 
transfers mainly concern transfers of techniques, know-how and 
capabilities from industrialized countries (ICs) to DCs. It is there- 
fore highly relevant to have a of the development of 
relevant energy technolgies in the ICs. 113 refs., 6 figs. 


28417 (ORNL/M-1573) Clean Water Act (Section 404) and 
Rivers and Harbors Act (Sections 9 and 10): Environmental 
Guidance Program Reference Book, Revision 4. Oak Ridge Na- 
tional Lab., TN (United States). 1 Mar 1992. 196p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE92016882. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Reference Book contains a current copy of the Clean Water 
Act (Section 404) and the Rivers and Harbors Act (Sections 9 and 
10) and those regulations that implement those sections of the 
statutes and appear to be most relevant to DOE activities. The 
document is provided to DOE and contractor staff for informational 
purposes only and should not be interpreted as legal guidance. 
Updates that include important new requirements will be provided 
periodically. Questions concerning this Reference Book may be di- 
rected to Mark Petts, IH-231 (FTS 896-2609 or Commercial 202/ 
586-2609). 


28418 (ORNL/M-—1898) Toxic Substances Control Act: En- 
vironmental Guidance Program Reference Book: Revision 6. 
Oak Ridge National Lab., TN (United States). 15 May 1992. 176p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92018406. Source: 
OSTI; NTIS; GPO Dep. 

This Reference Book contains a current copy of the Toxic Sub- 
stances Control Act and those regulations that implement the 
statute and appear to be most relevant to DOE activities. The doc- 
ument is provided to DOE and contractor staff for informational 
purposes only and should not be interpreted as legal guidance. 
Questions concerning this Reference Book may be directed to 
Mark Petts, EH-231 (202/586-2609). 


28419 (ORNL/M-1929/R2) Environmental Regulatory Up- 
date Table, May/June 1992. Houlberg, L.M.; Hawkins, G.T.; 
Lewis, E.B.; Salk, M.S. Oak Ridge National Lab., TN (United 
States). Jul 1992. 143p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE92017141. Source: OSTI; NTIS; GPO Dep. 

This report contains a bi-monthly update of environmental regu- 
latory activity that is of interest to the Department of Energy. It is 
provided to DOE operations and contractor staff to assist and sup- 
port environmental management programs by tracking regulatory 
developments. Any proposed regulation that raises significant is- 
sues for any DOE operation should be reported to the Office of 
Environmental Guidance (EH-23) as soon as possible so that the 
Department can make its concerns known to the appropriate regu- 
latory agency. Items of particular interest to EH-23 are indicated by 
a shading of the RU#. 


2904 Energy Resources 
Refer also to citation(s) 28052 


28420 (CONF-9006128—Vol.2, pp. 470-474) The commons 
game: A lesson in resources management. Kirts, C.A. (Univ. of 
Alaska Fairbanks (United States)); Tumeo, M.A. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From international con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global : Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

The Commons Game was developed to demonstrate behavioral 
patterns involved in individual decision-making regarding commons 
property and it has been used in various psychology courses. In 
this study the game was used to teach university students the 
complexities and frustrations of managing commons property natu- 
ral resources. More specifically the purpose of the study was 
twofold: to determine the extent to which the game, when used in 
a natural resources management context, meets the teaching ob- 
jectives of the game as specified by the game's developer; and to 
determine whether the game is an effective teaching tool. The 
sample population was composed of 36 students enrolled in ALR/ 
EQS 193 during the Spring 1989, Fall 1989, and Spring 1990 
semesters. The team-taught course contains three elements: an 
introductory lecture, the game, and a postgame analysis session. 
Data were obtained from students’ opinions of instruction, content 
analyses of students’ three- to five-page essays, and observations 
recorded during the postgame analysis/discussion session. A brief 
description of the game is included in the paper, but details are in- 
tentionally omitted because the game is copyrighted. The game 
met its teaching objectives when used in a natural resources man- 
agement context and in combination with an introductory lecture 
and postgame analysis session. Topics discussed in student es- 
says were the best evidence that the game met the objectives of 
producing an understanding of social trapping and illustrating trust 
versus greed. From the students’ opinions of instruction, the game 
appears to be an effective teaching tool. Students rated the game 
as a valuable learning experience. From a faculty perspective, the 
game provides an accurate, realistic model of natural resources 
management and is an effective instructional tool. Further study is 
warranted to determine the actual decision-making patterns players 
use in trying to solve the game's dilemma. 


28421 (DOE/EIA-0384(91)) Annual energy review, 1991. 
USDOE Energy Information Administration, Washington, DC 
(United States). Office of Energy Markets and End Use. Jun 1992. 
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347p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE92016687. Source: OSTI; NTIS; GPO; GPO Dep. 

This tenth edition of the Annual Energy Review (AER) presents 
the Energy Information Administration's historical energy statistics. 
For most series, statistics are given for every year from 1949 
through 1991. Because coverage spans four decades, the statistics 
in this report are well-suited to long-term trend analyses. The AER 
is comprehensive. It covers all major energy activities, including 
consumption, production, trade stocks, and prices, for all major en- 
ergy commodities, including fossil fuels and electricity. The AER 
also presents statistics on some renewable energy sources. For 
the most part, fuel-specific data are expressed in physical units 
such as barrels, cubic feet, and short tons. The integrated sum- 
mary data in Section 1 are expressed in Btu. The Btu values are 
calculated using the conversion factors in Appendix A. Statistics 
expressed in Btu are valuable in that they allow for comparisons 
among different fuels and for the calculation of integrated summary 
statistics such as US consumption of energy. 


28422 (NEI-NO-220) Possible computational improve- 
ments in a stochastic dynamic programming model for 
scheduling of offshore petroleum fields. Haugen, K.K. Trond- 
heim Univ. (Norway). Norges Tekniske Hoegskole. 1991 169p. 
Order Number DE92540964. Source: OSTI; NTIS. 

This thesis deals with long term scheduling of offshore petroleum 
fields under uncertainty, with the main focus on computational as- 
pects. Some information regarding Norwegian oil and natural gas 
production is presented in chapter one. Some deterministic plan- 
ning models treating similar problems are also presented and 
referenced. The main focus of chapter two is the formulation of a 
stochastic dynamic programming model for the planning problem. 
This model assumes that price and demand may be modeled as 
discrete Markov processes. A simple mechanism that simulates 
resource uncertainty is also included in the model along with re- 
source constraints and various other constraints relating projects to 
each other. This concludes what may be considered the first part 
of the thesis. The second and last part of the work, deals mainly 
with improving such a model's performance regarding speed and 
possible executable problem sizes. 51 refs., 42 figs., 4 tabs. 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 27781, 27834, 28018, 28019, 28052, 
28058, 28078, 28451, 28563, 29394, 29599, 30337 


28423 (DOE/EH-0269) Noteworthy practices as identified 
by the US Department of Energy environmental, safety, and 
health first 31 Tiger Team assessments. USDOE, Washington, 
DC (United States). May 1992. 195p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92017808. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Noteworthy Practices are exceptional ways of accomplishing a 
performance objective or some aspect of it. Other DOE facilities 
are encouraged to adopt these practices when they are applicable 
to their operation. Noteworthy Practices included in this report have 
been drawn from the first 31 Tiger Team Assessments at DOE 
sites. This report includes ail noteworthy practices listed in an 
earlier tabulation (June 1990) which the Secretary of the US De- 
partment of Energy distributed for information on July 31, 1990. 
This earlier tabulation included noteworthy practices from the first 
thirteen Tiger Team Assessments. A brief key-word title has been 
assigned to each Noteworthy Practice. This title provides a brief 
description of each Noteworthy Practice. The reader may peruse 
these titles in the table of contents to identify Noteworthy Practices 
that may be applicable to their site, facility, or operations. A 
flexible-disk copy of this compilation is also available in ASCII for- 
mat on personal-computer, DOS-formatted disks from the Office of 
Special Projects in the Office of Environment, Safety, and Health at 
the Headquarters of the US Department of Energy. The ASCII file 
may be used in combination with word processing software for 
more detailed word and text-string searches. 


28424 (DOE/EIA-0149(91)) EIA publications directory, 
1991. National Energy Information Center, Washington, DC (United 
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States). 19 May 1992. 55p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE92015686. Source: OSTI; 
NTIS; INIS; GPO; GPO Dep. 

Enacted in 1977, the Department of Energy (DOE) Organization 
Act established the Energy Information Administration (EIA) as the 
Department's independent statistical and analytical agency, with a 
mandate to collect and publish data and prepare analyses on 
energy production, consumption, prices, and resources, and pro- 
jections of energy supply and demand. This edition of the EIA 
Publications Directory contains titles and abstracts of periodicals 
and one-time reports produced by the EIA from January through 
December 1991. This edition supplements EIA Publications Direc- 
tory 1977-1989 and EIA Publications Directory 1990. The body of 
the Directory contains citations and abstracts arranged by broad 
subject categories, such as coal, petroleum, and natural gas and 
subcategories such as reserves, produces and byproducts, and 
marketing and economics. All reports are indexed alphabetically by 
subject and title and numerically by report number. 


28425 (PNL-8084) Selected case studies of technology 
transfer from mission-oriented applied research. Daelienbach, 
K.K. (Pacific Northwest Lab., Richland, WA (United States)); Watts, 
R.L.; Young, J.K.; Abarcar, R.B. Pacific Northwest Lab., Richland, 
WA (United States). Jul 1992. 54p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92018957. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) Advanced Industrial Con- 
cepts Division (AICD) under the Office of Industrial Technologies 
(OIT) supports interdisciplinary applied research and exploratory 
development that will expand the knowledge base to enable 
industry to improve its energy efficiency and its capability to use al- 
ternative energy resources. AICD capitalizes on scientific and 
technical advances from the United States and abroad, applying 
them to address critical technical needs of American industry. As a 
result, AICD research and development products are many and 
varied, and the effective transfer of these products to diverse 
targeted users requires different strategies as well. This paper de- 
scribes the products of AICD research, how they are transferred to 
potential users, and how actual transfer is determined. 


28426 (SAND-92-0217) Institutional plan, FY 1992-1997. 
Dale, B.C. (ed.). Sandia National Labs., Albuquerque, NM (United 
States). Jun 1992. 175p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE92018417. Source: OSTI; NTIS; INIS; GPO Dep. 

This review of ongoing research at Sandia National Laboratory in 
the areas of nuclear weapons development and testing, arms con- 
trol. As a multiprogram laboratory, their core competencies make 
special contributions in other areas of national importance. Work 
on US DOE programs is presented on the following subjects: 
robots; computers: arms control; nuclear weapons reliability; fusion 
research; solar energy; semiconductor detectors; radioactive waste 
management; nuclear explosion detection; and others. The labora- 
tories strategic plan and other management methods are outlined. 
(GHH) 


28427 (SAND-92-1690C) DOE International Technology Ex- 
change Program (ITEP): Technical integration of sensor 
technology development. DuCharme, A.R. (Sandia National 
Labs., Albuquerque, NM (United States)); Silva, R.J.; Bickford, D.F. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920791-6: Information ex- 
change meeting on characterization sensors and monitoring, 
Dallas, TX (United States), 15-16 Jul 1992). Order Number 
DE92018819. Source: OSTI; NTIS; INIS; GPO Dep. 

To achieve the goal of remediating waste sites throughout its 
complex and of bringing its facilities into full compliance by the 
year 2019, the DOE has established the Office of Environmental 
Restoration and Waste Management (E). Within E, the Office of 
Technology Development (OTD) has been created to develop 
technologies that will support DOE’s cleanup goal. The OTD is ac- 
celerating remediation technology application by leveraging the 
expenditure of available funds through international technology de- 
velopment and demonstration projects. These projects will address 
EM’s environmental restoration and waste management needs. For 





this reason, the OTD has created the International Technology Ex- 
change Program (ITEP) whose primary objective is to effect 
collaboration among governments, industries, and educational insti- 
tutions to identify worldwide technologies suitable for this purpose. 
These technologies should also meet US commercial needs. The 
ITEP will also serve as a mechanism for transferring technologies 
developed under DOE sponsorship to US industry for ultimate ap- 
plication in the international arena. 


2906 Nuclear Energy 


Refer also to citation(s) 27742, 28181, 28182, 28410, 28421, 
28452, 28466, 29821 


28428 (INIS-mf-13314) Nuclear power. A cornerstone of 
energy security. Andrews, H.R.; Harvey, M. Society of AECL Em- 
ployees, Deep River, ON (Canada). Sep 1985 30p. Order Number 
DE92641215. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief presented to the Ontario Select Committee on Energy. 

Energy options for Canada are examined. Increasing difficulties 
with oil and gas supplies will induce a growth in electricity demand 
beyond that presently projected. Nuclear power is the only option 
that can supply as much energy as needed for as long as needed 
at predictable costs and with minimal environmental effects. 


28429 (INIS-mf-13315) Energy options. for an 
uncertain future. Andrews, H.R.; Harvey, M. Society of AECL Em- 
ployees, Deep River, ON (Canada). Feb 1988 8p. Order Number 
DE92641221. Source: OSTI; NTIS (US Sales Only); INIS. 

We must begin now to plan to replace fossil fuels as a major en- 
ergy source. Few energy sources are capable of supplying the vast 
amount of energy required. The only options that can play a major 
role are coal, hydro-electricity, and nuclear. The soft energy op- 
tions are not reliable: we cannot control the blowing of the wind or 
the shining of the sun; biomass is susceptible to disease. If we 
were to become too dependent on these we would be surrendering 
our energy system to the vagaries of nature. A strong electrical 
system is a cornerstone of energy security. Surplus capacity is of- 
ten criticized, but a shortfall in supply will cause industrial chaos. 
Nuclear power is based on a sustainable resource supply, uses a 
proven technology, is economically competitive, and causes mini- 
mal harm to human populations and the environment. 


28430 (INIS-mf—-13326) Nuclear energy: A balance of 
power: Strategies presented at the IAEA public information 
forum held in Vienna, Austria, 11-13 September 1991. Interna- 
tional Atomic Energy Agency, Vienna (Austria). 1992 46p. 
(CONF-910926—: 35. general session of the International Atomic 
Energy Agency (IAEA), Vienna (Austria), 11-22 Sep 1991). Order 
Number DE92641222. Source: OSTI; NTIS (US Sales Only); INIS. 
The Forum was attended by public information officers of the 
Member States’ atomic energy commissions and agencies; public 
relations and information representatives of the international nu- 
clear industry, including vendors, utilities and information dispersal 
groups; scientific societies; and trade associations. The Forum pro- 
vided an international opportunity for those working in nuclear 
energy public information programmes to learn from one another, 
and to exchange ideas and methods on how best to demystify this 
form of energy and reach the public for better general understand- 
ing of the issues involved. The described report of the Forum 
consists of two parts. One is designed to represent the conciu- 
sions, recommendations and specific activities from the strategy 
sessions. It is followed by examples provided by the participants. 
An individual section is intended as a ready resources for up-to- 
date information on non-proliferation and radiation and health. A 
separate abstract was prepared for each of the presentations. 


28431 (INIS-mf-13326, pp. 5-6) Opening remarks. Blix, H. 
(International Atomic Energy Agency, Vienna (Austria)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). 1992. 46p. 
(CONF-910926—: 35. general session of the International Atomic 
Energy Agency (IAEA), Vienna (Austria), 11-22 Sep 1991). In Nu- 
clear Energy: A balance of power: Strategies presented at the 
IAEA public information forum held in Vienna, Austria, 11-13 
September 1991. Order Number DE92641222. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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In his opening remarks, Dr. Hans Blix, Director General of the 
IAEA, welcomed the participants and stressed the importance of 
presentation of the benefits, problems and potential of the nuclear 
energy. He underlined the IAEA's attitude to public information as 
an intention to cultivate respectability, seeking to offer but not to 


sell reliable news and the variety of subjects on which we can as- 
semble and analyze data. 


28432 (INIS-mf—13326, pp. 19-21) Opposition crosses bor- 
ders. Beranek, J. (Ceskoslovenska Komise pro Atomovou Energii, 
Prague (Czechoslovakia)). International Atomic Energy Agency, Vi- 
enna (Austria). 1992. 46p. (CONF-910926-: 35. general session of 
the International Atomic E: Agency (IAEA), Vienna (Austria), 
11-22 Sep 1991). In Nuclear Energy: A balance of power: Strate- 
gies presented at the IAEA public information forum held in Vienna, 
Austria, 11-13 September 1991. Order Number DE92641222. 


Source: OSTI; NTIS (US Sales Only); INIS. 

The presentation was devoted to historical and political aspects 
in substantiation of Czechoslovakia’s choice of nuclear energy. Dif- 
ficulties in reaching public acceptance of nuclear energy were also 
outlined. 


28433 (INIS-mf-13326, pp. 21-22) Managing public accep- 
tance for a new facility. Boyd, M. (Duke Engineering and 
Services, Inc. (United States)). International Atomic Energy 
Agency, Vienna (Austria). 1992. 46p. (CONF-910926—: 35. general 
session of the International Atomic Energy Agency (IAEA), Vienna 
(Austria), 11-22 Sep 1991). In Nuclear Energy: A balance of 
power: Strategies presented at the IAEA public information forum 
held in Vienna, Austria, 11-13 September 1991. Order Number 
DE92641222. Source: OSTI; NTIS (US Sales Only); INIS. 

Louisiana Energy Services's experience in managing public ac- 

for the first privately-owned uranium enrichment facility in 

the U.S. is described. 
28434 (INIS-mf—13326, pp. 23) the middie 40%: A 
Canedian e. Guenette, F. (Atomic Energy of Canada, 
Ltd. (Canada)). International Atomic Energy Agency, Vienna (Aus- 
tria). 1992. 46p. (CONF-910926-: 35. general session of the 
International Atomic Energy Agency (IAEA), Vienna (Austria), 11- 
22 Sep 1991). In Nuclear Energy: A balance of power: Strategies 
presented at the IAEA public information forum held in Vienna, 
Austria, 11-13 September 1991. Order Number DE92641222. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The AECL’s communications strategy designed to reach accep- 
tance of nuclear power among an uncommitted group that neither 
supports or opposes it, is described. 


28435 (INIS-mf-13326, pp. 23-24) The French experience: 
Nuclear energy/electricity ads. Chaussade, J.P. (Electricite de 
France (EDF), 75 - Paris (France)). International Atomic Energy 
Agency, Vienna (Austria). 1992. 46p. (CONF-910926—: 35. general 
session of the International Atomic Energy Agency (IAEA), Vienna 
(Austria), 11-22 Sep 1991). In Nuclear Energy: A balance of 
power: Strategies presented at the IAEA public information forum 
held in Vienna, Austria, 11-13 September 1991. Order Number 
DE92641222. Source: OSTI; NTIS (US Sales Only); INIS. 

Electricite de France’s experience in arranging campaign with 
the aim to publicize the fact that "three out of every four light bulbs 
in France are nuclear powered” and this type of energy is con- 
stantly used in everyday life, is reported. 


28436 (INIS-mf-13326, pp. 24-25) French farmers and radia- 
tlon. Guetat, P. (CEA-IPN (France)); Loyau, R. International Atomic 
Energy Agency, Vienna (Austria). 1992. 46p. (CONF-910926—: 35. 
general session of the International Atomic Energy Agency (IAEA), 
Vienna (Austria), 11-22 Sep 1991). In Nuclear Energy: A balance 
of power: Strategies presented at the IAEA public information fo- 
rum held in Vienna, Austria, 11-13 September 1991. Order 
Number DE92641222. Source: OSTI; NTIS (US Sales Only); INIS. 

The development of a "Farmer's Union Guide on Agriculture, 
Environment and Nuclear Plants: How to react in case of an acci- 
dent’ is described. 


28437, (INIS-mf-13326, pp. 25-27) Chile’s nuclear public 


education programme. Bobadilla Lopez, E. (CNEC (Chile)). Inter- 
national Atomic Energy Agency, Vienna (Austria). 1992. 46p. 


ERA Vol. 17, No. 10 191 





29 ENERGY PLANNING AND POLICY 
2906 Nuclear Energy 


(CONF-910926—: 35. general session of the International Atomic 
Energy Agency (IAEA), Vienna (Austria), 11-22 Sep 1991). In Nu- 
clear Energy: A balance of power: Strategies presented at the 
IAEA public information forum held in Vienna, Austria, 11-13 
September 1991. Order Number DE92641222. Source: OSTI; 
NTIS (US Sales Oniy); INIS. 

The Chilean Nuclear Commission's initiative in facing 
anti-nuclear groups with a large educational campaign to supply in- 
formation to students and the general public, with the hope of 
gaining public acceptance for the usage of nuclear power as an al- 
ternative power, is described. 


28438 (INIS-mf—13326, pp. 31) Nuclear weapons and non- 
proliferation. Wilson, M. International Atomic Energy Agency, 
Vienna (Austria). 1992. 46p. (CONF-910926—: 35. general session 
of the International Atomic Energy Agency (IAEA), Vienna (Aus- 
tria), 11-22 Sep 1991). In Nuclear Energy: A balance of power: 
Strategies presented at the IAEA public information forum held in 
Vienna, Austria, 11-13 September 1991. Order Number 
DE92641222. Source: OSTI; NTIS (US Sales Only); INIS. 

Stressing the importance of the Non-Proliferation treaty and the 
IAEA Safeguards, the author expresses a wish for a better flow of 
information to the IAEA from Member States, concerning design in- 
formation on nuclear facilities and nuclear trade, and a more active 
role by the Secretariat in carrying out its responsibilities. 


28439 (INIS-mf-14078) Bundesamt fuer Strahlenschutz. 
Annual report 1990. Bundesamt fuer Strahlenschutz, Salzgitter 
(Germany). Sep 1991 203p. (in German). Order Number 
DE92557833. Source: OSTI; NTIS (US Sales Only); INIS. 
According to its statutes dated 9 Oct. 1989, the Office carries out 
administrative tasks for the Federal Government as well as tasks 
of scientific research in the fields of radiation protection, preventive 
radiation protection, safety in nuclear engineering, the transport of 
radioactive materials, and the operation of Federal facilities for se- 
curing the final disposal of radioactive wastes. A part from setting 
up the Office, i.e. in particulat its administration, establishing the 


department ‘safety in nuclear engineering’, and integrating already 
existing units of other organizations/ministries, the activities of the 
year under review were characterized by incorporating the tasks of 
SAAS. (orig.). 


2908 Heat Utilization 


28440 (NEI-SE-96) An economic study of combined heat 
and power production from the point of view of the utilities 
and the national economy. Margen, P. (Margen-Consul AB, 
Nykoeping (Sweden)). NUTEK - Swedish National Board for Indus- 
trial and Technical Development, Stockhoim (Sweden). Apr 1991. 
<a (in Swedish). Order Number DE92541040. Source: OSTI; 

The report describes a general method for calculating the 
economy of cogeneration plants from both viewpoints. Several ex- 
amples are given of calculations for conditions supposed to prevail 
towards the end of the 1990s. Ways to choose the best type of co- 
generation plant for a given system and to optimize its power 
rating are described. Factors leading to different economic results 
for the utility and on the national level are closely examined. 15 
figs., 23 tabs., 17 refs. 


2910 Conservation 


Refer also to citation(s) 28395, 28396, 28397, 28451, 28537, 
28543, 28553 


28441 (ETDE-mf-92557845) Efficient energy utilization in 
the hospital. Case study Katharinenhospital Stuttgart. Rouvel, 
L.; Kerschkamp, F.; Schneider, H.; Mangelsdorf, R.; Kraner, A.; 
Idler, R. Ministerium fuer Wirtschaft, Mittelstand und Technologie 
des Landes Baden-Wuerttemberg, Stuttgart (Germany). [1992] 44p. 
(In German). Order Number DE92557845. Source: OSTI; NTIS 
(US Sales Only). 

The research carried out at the Katharinen Hospital in Stuttgart 
in the scope of the project of the Federal Ministry of Research and 
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Technology (BMFT) ‘Energy efficiency in the hospital’ had the ob- 
jective to check the results and experiences determined by the 
research group through independent engineering firms. Under the 
supervision of the department of the captial Stuttgert the fields 
building technology, energy supply, technical building equipment 
and electrotechniques have been investigated by an engineering 
firm. The investigation showed that a heating energy potential of 
14232 Mio/a is available; this corresponds to an initial condition of 
46%. The electricity saving potential amounts to 1.230 MWh/a or 
rather 14% of the initial condition, where the main saving is in the 
improvement of illumination technique which is to toughen in the 
scope of the VDE adaption. According to the energie prices of 
1990, an anual overview cost potential of 1227000 DM can be 
gained with an utiliztion of the total saving potentials and the sav- 
ing according to tariff. Through the reduction of the hot water 
amount a planned increase of the hot water connection was no 
more necessary and thus, an investment of about 1 Mio could be 
avoided. The research project can be regarded as successful. The 
results and experiences can be transferred exempiarily to other 


hospitals. (orig/UA). 


28442 (ETDE-mf-92557885) ASUE annual report 1991. 
Arbeitsgemeinschaft fuer Sparsmen und Umweltfreundlichen En- 
ergieverbrauch e.V. (ASUE), Hamburg (Germany). 1992 32p. (in 
German). Order Number DE92557885. Source: OSTI; NTIS (US 
Sales Only). 

The report outlines the activities (in 1991) and organisational 
structure of the Association. The many publications of the Associa- 
tion are discussed in particular. (UA). 


28443 (FFU-rep-91-3) Energy efficiency labelling in a Com- 
mon Market (Australia). Kraemer, R.A. Freie Univ. Berlin 
(Germany). Forschungsstelle fuer Umweltpolitik. Jan 1991. 23p. 
Order Number DE92547920. Source: OSTI; NTIS (US Sales Only). 

The paper describes the compulsory and voluntary energy effi- 
ciency labelling schemes for household white goods (refrigerators, 
freezers, air-conditioners, dish-washers and heaters) as they were 
first applied in the Australian states of New South Wales and Victo- 
ria but have now been adopted almost wholesale by South 
Australia. The spreading of these schemes and their effects on the 
behaviour of both producers and consumers are analysed; changes 
in the patterns of trade discussed. Attention is paid to the reasons 
for the progressive adoption of the labels and its limitations, though 
the evidence here remains incomplete. A presentation of recent 
changes in a gas efficiency labelling scheme operated by the 
Australian Gas Association is also included. One of the most im- 
pressive features of the labelling scheme for electrical white goods 
is the amount and quality of information contained on the labels. 
This information is presented on the label in a coherent manner so 
that the label as such is easily recognisable and can itself be mar- 
keted. Conclusions are drawn with the possible application of such 
schemes in the European Community in mind. (orig.). 


284484 (PNL-8268) Federal Energy Resources Moderniza- 
tion Coordinating Committee: Semiannual report, October 1, 
1991—March 31, 1992. Parker, G.B. Pacific Northwest Lab., Rich- 
land, WA (United States). Jul 1992. 99p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE92018665. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the broad range of activities supported 
by Federal Energy Management Program (FEMP) and other fed- 
eral agencies focused on meeting the President’s Executive Order 
on Federal Energy Management promulgated to meet energy sav- 
ings goals and encourage more efficient management of all federal 
energy resources. These activities are reported semiannually under 
the auspices of the FERM Coordinating Committee, and as such 
include activities undertaken from October 1, 1991, through March 
31, 1992. The activities reported are classified into four major cate- 
gories: (1) technology-base support, which includes development 
of processes, software, metering and monitoring equipment and 
strategies, and other tools for the federal energy manager to better 
understand and characterize their energy resources; (2) federal en- 
ergy systems testing and monitoring; (3) federal energy systems 
modernization projects at federal installations in cooperation with 
the utilities serving the sites; and (4) energy supply, distribution 





and end-use conservation assessment for federal agencies and/or 
facilities. 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 28398, 28463, 28478, 28565 


28445 (ECN-C—92-017) National Energy Outlooks 1990- 
2015. Boonekamp, P.G.M.; Van Hilten, O.; Kroon, P.; Rouw, M. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Jun 1992. 162p. (In Dutch). Project ECN 7110. Order 
Number DE92542205. Source: OSTI; NTIS (US Sales Only); Also 
available from the Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

The Dutch energy future is explored using 3 scenarios for en- 

ergy and environmental developments and two variants with regard 
to energy supply. Each scenario is based on a set of assumptions 
concerning sectoral growth and fuel prices. Results include primary 
energy use, demand per fuel, import and export of energy carriers, 
emissions of CO2, SO2 and NOx, costs of energy supply including 
taxes, penetration of energy technologies, investments, remaining 
national gas supplies and electricity tariffs. The scenarios are Bal- 
anced Growth (BG), Global Shift (GS) and European Renaissance 
(ER). BG is characterized by high economic growth rates, fast 
technological developments, and a strong emphasis on free market 
principles. Reduction of emissions has to be achieved mainly by a 
high worldwide CO.-tax. The GS-scenario is much less optimistic: 
low growth rates, lack of governmental policies concerning energy 
and environment, and stagnating European cooperation. In ER a 
fairly high economic growth is attained with current economic poli- 
cies and a successful integration of European economies, including 
Eastern Europe. in the BG-variant a greater CO2 reduction is at- 
tained with maximized COz-free electricity production using a 
combination of coal gasification plants with CO2 removal and stor- 
age in empty gas fiekis and nuclear power plants. The NO, 
emission in ER is halved in the ER-variant by implementing _ 
clean and efficient technologies, especially in transportation. Both 
variants demand a fundamental change in Dutch decision making 
on energy. Lessons from the study is presented such as the 
long-term relation between economic growth and emissions, diver- 
sification in Dutch fuel use, future tariff structures for electricity, role 
of the huge Dutch gas field of Slochteren, and policies for the inter- 
nationally oriented energy-intensive industries. 34 figs., 37 tabs., 1 
app., 51 refs. 
28446 (NEI-DK-890) Energy sypply in South Jutland and 
North Schleswig towards the yeer 2000: ideas and possibill- 
tles. A basis for debate. PA Consulting Group A/S, Lyngby 
(Denmark); Bak-Jensen (T.) A/S, Copenhagen (Denmark). Jan 
1992 44p. (In Danish). Order Number DE92540843. Source: OSTI; 
NTIS. 

With regard to energy supply within the European Communities, 
it is stated, there is a tendence towards vertical merging to create 
larger energy companies working commercially in the European 
market and influenced by the itive environment. These com- 
panies are necessarily divided into production, transmission and 
distribution departments. Within Denmark, the tendence is towards 
horizontally integrated energy companies based on local influences. 
Thus it could be advisable to generally establish larger horizontally 
integrated energy companies within which it could be possible to in- 
tegrate the individual ny vertically. These companies should 
operate commercially taking local political interests into account. It 
is claimed that it is difficult to recommend a specific model for en- 
ergy supply because of current indecision regarding the political 
situation regarding the European Communities. The report conse- 
quently restricts itself to pointing out some of the consequences of 
adopting specific models. Each member of the Community will be 
able to make its own more local decisions, although the overall 
framework of energy supply will be decided on by the European 
Commission. Denmark should, it is suggested, analyse the struc- 
ture of it energy supply before the Commission makes its decisions 
on the framework of European energy supply. (AB). 


28447 (NEI-NO-235) Changes in Europe: implications for 
energy markets. Viaanderen, P. (international Energy Agency 
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Paris, (France)). Norsk Petroleumsforening, Oslo (Norway). 1991 
18p. (CONF-9104379-1: 12. Bergen conference on oil and eco- 
nomics: business risks in the oil industry, Bergen (Norway), 22-23 
Apr 1991). Order Number DE92541019. Source: OSTI; NTIS. 

The paper presented at a conference evaluates the different im- 
plications of previous crises influencing the quality of the European 
energy markets. Topics covered include: Facts on energy involving 
the challenges, different measures, and future trends in Central 
and Eastern Europe; energy efficiency and oil productior/ 
consumption/export in the USSR; international energy cooperation. 
6 figs., 4 tabs. 


28448 (NUTEK-R-91-13) Supply plan for fossil fuels in 
Sweden, 1992-1997. Ekstroem, C.; Eurenius, P.; Kaerrmarck, U.; 
Waern, P.A. NUTEK - Swedish National Board for Industrial and 
Technical Development, Stockholm (Sweden). Oct 1991. 21p. (In 
Swedish). Crder Number DE92541057. Source: OSTI; NTIS. 

This report describes the planning of the fuel supply for heating 
and propulsion, if an international crisis should occur that endanger 
the normal distribution channels. The main emphasis concems the 
storage requirements. 


2930 Policy, Legisiation, and Regulation 
Refer also to citation(s) 28183, 28402, 29493, 30397 


28449 (KTWE-B-102) The Finnish strategy back- 
ground. Turunen, T.; Kekkonen, J.; Kotila, H.; Ojala, J. Ministry of 
Trade and Industry, Helsinki (Finland). Energy a 1991. 92p. (In 
Finnish). Order Number DE92540918. Source: OSTI; NTIS. 

The Energy Policy Council submitted its for a Finnish 
Energy Strategy on September 12th, 1991, to the Ministry of Trade 
and Industry. The Council Subcommittee on Energy Strategy pre- 
pared this Proposal and interviewed many experts and received 
written material from these experts. On the basis of the experts in- 
terviewed and a large source material the Council Secretaries 
prepared a Working Report, The Finnish Energy Strategy Back- 
ground, to be published by the Ministry of Trade and Industry. The 
Subcommittee made use of the material contained in this Working 
Report when preparing its own Proposal and influenced the 
contents of this Report, but it did not formally adopt it. This Back- 
ground Report deals with the influence of energy production on the 
environment, energy saving, views on the security of energy im- 
ports and views on indigenous energy sources, new technologies 
for energy production and electricity generation, energy taxation 
and how the Finnish ecomomy might be influenced by an imple- 
mentation of the proposed Strategy, the internal energy markets of 
the European Communities and the system for paying damages 
caused by nuclear accidents. At the end there is an estimate of the 
impact an implementation of the Strategy would have on the 
Finnish energy economy and on the national economy. 


28450 (NUTEK-R-91-3) Electric power legisiation in Swe- 
den. Peterson, T. NUTEK - Swedish National Board for Industrial 
and Technical Development, Stockholm (Sweden). Sep 1991. 91p. 
(in Swedish). Order Number DE92541054. Source: OSTI; NTIS. 

This report gives, in retrospect, the reason for the emergence of 
electric power legislation in Sweden and changes in the law made 
since its inception in 1902. The main emphasis is on transmission 
and distribution of electric power. Pricing regulations and govern- 
mental subsidies is also treated. 


28451 (UCRL-ID—110139) A critique of the United States 
National Energy Strategy. Womack, C. Lawrence Livermore Na- 
tional Lab., CA (United States). 4 Sep 1991. 57p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CTS—28-92). Order Number DE92018659. Source: 
OSTI; NTIS; GPO Dep. 

Most critics of the resulting National energy Strategy (NES) have 
charged that it does not propose ways to wean Americans from 
dependence on imported oil and environmentally harmful patterns 
of energy use. Rather, it is a wish list for domestic energy produc- 
ers that is unconnected with achieving the critics’ perceptions of 
energy security security or environmental objectives. The Strategy 
reflects old assumptions and reveals little innovative thinking or un- 
derstanding of the energy and environmental future likely without 
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policy redirection. The NES reflects the historic tendency to rely on 
production as the solution to perceived energy problems, and its 
discussion of environmental concerns is more rhetoric than action. 
NES acceptance or rejection of options based on short-term as- 
sumptions about economic impact also underestimates the 
resiliency of the US economy to adjust to changes when given ad- 
equate time to prepare for them. Over the long term, this may 
weaken the economic vitality of the US as our high energy inten- 
sity levels continue to contribute to the non-competitiveness of 
many US industries in international markets. 


2940 Fossil Fuels 


Refer also to citation(s) 27388, 27450, 27577, 27597, 27612, 
28421, 28424, 28448, 28465 


28452 (DOE/EIA-0035(92/07)) Monthly Energy Review, July 
1992. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Energy Markets and End Use. 27 Jul 
1992. 158p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92018590. Source: OSTI; NTIS; GPO 


The Monthly Energy Review is prepared by the Energy Informa- 
tion Administration. Topics discussed include: Energy Overview, 
Energy Consumption, Petroleum, Natural Gas, Oil and Gas Re- 
source Development, Coal, Electricity, Nuclear Energy, Energy 
Prices, International Energy. (VC) 


28453 (DOE/EIA-0109(92/06)) Petroleum supply monthly, 
June 1992. USDOE Energy Information Administration, Washing- 
ton, DC (United States). Office of Oil and Gas. 26 Jun 1992. 155p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92016758. Source: OSTI; NTIS; GPO; GPO Dep. 

Data presented in the PSM describe the supply and disposition 
of petroleum products in the United States and major US geo- 
graphic regions. The data series describe production, imports and 
exports, inter-Petroleum Administration for Defense (PAD) District 
movements, and inventories by the primary suppliers of petroleum 
products in the United States (50 States and the District of 
Columbia). The reporting universe includes those petroleum sectors 
in Primary Supply. included are: petroleum refiners, motor gasoline 
blenders, operators of natural gas processing plants and fractiona- 
tors, inter-PAD transporters, importers, and major inventory holders 
of petroleum products and crude oil. When aggregated, the data 
reported by these sectors approximately represent the consumption 
of petroleum products in the United States. 


28454 (DOE/EIA-0130(92/06)) Natural gas monthly, June 
1982. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. [1992]. 144p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE92017875. Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. 


28455 (DOE/EIA-0340(91)/1) Petroleum supply annual 
1991: Volume 1. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 4 Jun 1992. 
169p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE92015687. Source: OSTI; NTIS; GPO; GPO Dep. 
The Petroleum supply Annual (PSA) contains information on the 
supply and disposition of crude oil and petroleum products. The 
publication reflects data that were collected from the petroleum in- 
dustry during 1991 through annual and monthly survey. The PSA 
is divided into two volumes. This first volume contains three 
sections, Summary Statistics, Detailed Statistics, and Refinery Ca- 
pacity, each with final annual data. The second volume contains 
final statistics for each month of 1991, and replaces data previ- 
ously published in the Petroleum Supply Monthly (PSM). The 
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tables in Volumes 1 and 2 are similarly numbered to facilitate com- 
parison between them. 


28456 (DOE/EIA-0380(92/07)) Petroleum marketing 
monthly, July 1992. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 9 Jul 1992. 
176p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE92018208. Source: OSTI; NTIS; GPO; GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, 
and the refiners’ acquistion cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 


28457 (DOE/EIA-0520(92/06)) International petroleum 
statistics report, June 1992. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Energy Markets 
and End Use. 26 Jun 1992. 60p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92016626. Source: 
OSTI; NTIS; GPO; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, consumption, imports, exports, and 
stocks. The report has four sections. Section 1 contains time series 
data on world oil production, and on oil consumption and stocks in 
the Organization for Economic Cooperation and Development 
(OECD). This section contains annual data beginning in 1980, and 
monthly data for the most recent two years. Section 2 presents an 
oil supply/consumption balance for the market economies (i.e. non- 
communist countries). This balance is presented in quarterly inter- 
vals for the most recent two years. Section 3 presents data on oil 
imports by OECD countries. This section contains annual data for 
the most recent year, quarterly data for the most recent two quar- 
ters, and monthly data for the most recent twelve months. Section 
4 presents annual time series data on world oil production and oil 
stocks consumption, and trade in OECD countries. World oil pro- 
duction and OECD consumption data are for the years 1970 
through 1991; OECD stocks from 1973 through 1991; and OECD 
trade from 1982 through 1991. 


28458 (DOE/FE-0223P-4) Fossil Energy Review, January— 
June 1992. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of Communications. [1992]. 
36p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE92018656. Source: OSTI; NTIS; GPO Dep. 

“Fossil Energy Review’ is an update of key events in the Depart- 
ment of Energy’s Fossil Energy program, published for business, 
industry and academic researchers. Many programs are discussed 
under the following major headings: Oil and Gas R&D, Clean Coal 
Technology, Coal R&D, Technology Transfer, and Petroleum Re- 
serves.(VC) 


28459 (DOE/MC/22012-T8) Assessment of industry needs 
for oll shale research and dev: t: Final report. Hack- 
worth, J.H. KOH Systems, Inc., Rockville, MD (United States). May 
1987. 50p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-85MC22012. Order Number 
DE92017789. Source: OSTI; NTIS; GPO Dep. 

Thirty-one industry people were contacted to provide input on oil 
shale in three subject areas. The first area of discussion dealt with 
industry's view of the shape of the future oil shale industry; the 
technology, the costs, the participants, the resources used, etc. It 
assessed the types and scale of the technologies that will form the 
industry, and how the US resource will be used. The second sub- 
ject examined oil shale R&D needs and priorities and potential new 
areas of research. The third area of discussion sought industry 
comments on what they felt should be the role of the DOE (and in 
a larger sense the US government) in fostering activities that will 
lead to a future commercial US oil shale shale industry. 


(DOE/PC-92016702) PETC Review, Issue 5, Spring 
1992. Blaustein, B.D.; Reiss, J.; Tarquinio, M.A.; Brown, J.; Evans, 





E. (eds.). USDOE Pittsburgh Energy Technology Center, PA 
(United States). Spr 1992. 52p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92016702. Source: 
OSTI; NTIS; GPO Dep. 

This issue of PETC Review contains short discussion on the 
following topics: advanced coal preparation processes, new scrub- 
bers for flue gas desulfurization, PETC’s Coal Preparation Process 
Research Facility, and PETC’s Science Outreach Program. Supple- 
mental sections on publications, highlights, calendars, etc. are also 
included. (VC) 


28461 (ETDE-mf-92558212) DVGW annual report 1991. 
Blossey, D.; Dahl, K.; Holistein, |. (comps.). Deutscher Verein des 
Gas- und Wasserfaches e.V., Eschborn (Germany). 1992 179p. (In 
German). Order Number DE92558212. Source: OSTI; NTIS (US 
Sales Only). 

After a brief description of the association's organisational struc- 
ture (organs, board, president), the tasks and challenges of gas 
and water engineering in the year 1991 are covered. Further sec- 
tions deal with research and scientific work, cooperation with public 
authorities and scientific institutes as well as international coopera- 
tion. In conclusion the report talks about events, activities of 
regional groups of the association and its publications in 1991. 
(UA). 


28462 (NEI-NO-237) What use the IEA SPR?: A Price- 
based Model of Oll Stock Okogu, B.E. (OPEC 
Secretariat, Vienna (AT)). Norsk Petroleumsforening, Oslo (Nor- 
way). 1991 25p. (CONF-9104379-3: 12. Bergen conference on oil 
and economics: business risks in the oil industry, Bergen (Nor- 
way), 22-23 Apr 1991). Order Number DE92541021. Source: 
OSTI; NTIS. 

The paper critically assesses the IEA programme as currently 
conceived. A price-based mode! of stock management is intro- 
duced being more appropriate for the sort supply disruptions that 
are likely to be encountered. The model is used to simulate the oil 
market in the 1977-83 period to demonstrate its efficacy during, 
and immediately after, a supply crisis. Price developments during 
the period of the recent Gulf crisis are discussed. Some issues re- 
lating to consumer/producer co-operation, especially during a 
supply interruption, are evaluated. 22 refs, 1 fig., 2 tabs. 


28463 (NEI-NO-238) Limits to oll pricing: A scenario 

ning approach. Austvik, O.G. (Norwegian Inst. of International 
Affairs (NUPI), Oslo (NO)). Norsk Petroleumsforening, Oslo (Nor- 
way). 1991 15p. (CONF-9104379-4: 12. Bergen conference on oil 
and economics: business risks in the oil industry, Bergen (Nor- 
way), 22-23 Apr 1991). Order Number DE92541022. Source: 
OSTI; NTIS. 

The present paper gives a brief review of the obtained experi- 
ence concerning oil price forecasting over the two last decades. 
The Scenario Planning (SP) methodology presented in the paper is 
an alternative to conventional oil market models. The approach 
does not overthrow any existing theories. But it stresses that none 
of them is able to tell the whole truth about the market. On the 
other hand, from time to time, some may have significant explana- 
tory power. By combining “discrete” disciplines, primarily 
economics and political science, SP analysis represents a synthe- 
sis of the theories of the market and factors influencing it, in a 
comprehensive assessment, by taking “the best from each” ap- 
proach. SP analysis demonstrates which price trends represent 
“continuity” in the market from the point of view and clarifies and 
narrows the specter of how, and how much, uncertainty, disconti- 
nuity, and surprise can affect trends. 21 refs., 3 figs. 


28464 (PNL-8185) Analysis of the industrial sector repre- 
sentation in the Fossli2 energy-economic model. Wise, M.A.; 
Woodruff, M.G.; Ashton, W.B. Pacific Northwest Lab., Richland, 
WA (United States). Aug 1992. 82p. by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE92019094. Source: OSTI; NTIS; INIS; GPO Dep. 

The Fossil2 energy-economic model is used by the US Depart- 
ment of Energy (DOE) for a variety of energy and environmental 
policy analyses. A number of improvements to the model are under 
way or are being considered. This report was prepared by the 
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Pacific Northwest Laboratory (PNL) to provide a clearer under- 
standing of the current industrial sector module of Fossil2 and to 
explore strategies for improving it. The report includes a detailed 
description of the structure and decision logic of the industrial sec- 
tor module, along with results from several simulation exercises to 
demonstrate the behavior of the module in different policy scenar- 
ios and under different values of key model parameters. The cases 
were run with the Fossil2 model at PNL using the National Energy 
Strategy Actions Case of 1991 as the point of departure. The re- 
port also includes a discussion of industrial sector 
module improvements. These improvements include changes in 
the way the current model is used; on- and off-line adjustments to 
some of the model's parameters; and significant changes to in- 
clude more detail on the industrial processes, technologies, and 
regions of the country being modeled. The potential benefits and 
costs of these changes are also discussed. 


2960 Electric Power 


Refer also to citation(s) 28370, 28379, 28421, 28450, 28452, 
28464, 30302 


28465 (DOE/EIA-0226(92/05)) Electric power monthly. US- 
DOE Energy Information Administration, Washington, DC (United 
States). Office of Coal, Nuclear, Electric and Alternate Fuels. May 
1992. 199p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92015682. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Electric Power Monthly is prepared by the Survey Manage- 
ment Division; Office of Coal, Nuclear, Electric and Alternate Fuels, 
Energy Information Administration (EIA), Department of Energy. 
This publication provides monthly statistics at the national, Census 
division, and State levels for net generation, fuel consumption, fuel 
stocks, quantity and quality of fuel, cost of fuel, electricity sales, 
revenue, and average revenue per kilowatthour of electricity sold. 
Data on net generation, fuel jon, fuel stocks, quantity and 
cost of fuel are also displayed for the North American Electric Reli- 
ability Council (NERC) regions. Additionally, statistics by company 
and plant are published in the EPM on capability of new plants, 
new generation, fuel consumption, fuel stocks, quantity and quality 
of fuel, and cost of fuel. 


28466 (DOE/EIA-0226(92/07)) Electric power monthly. US- 
DOE Energy Information Administration, Washington, DC (United 
States). Office of Coal, Nuclear, Electric and Alternate Fuels. Jul 
1992. 199p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92018582. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Electric Power Monthly (EPM) is prepared by the Survey 
Management Division; Office of Coal, Nuclear, Electric and Alter- 
nate Fuels, Energy Information Administration (EIA), Department of 
Energy. This publication provides monthly statistics at the national, 
Census division, and State levels for net generation, fuel consump- 
tion, fuel stocks, quantity and quality of fuel, cost of fuel, electricity 
sales, revenue, and average revenue per kilowatthour of electricity 
sold. Data on net generation, fuel consumption, fue! stocks, quan- 
tity and cost of fuel are also displayed for the North American 
Electric Reliability Council (NERC) regions. Additionally, statistics 
by company and plant are published in this EPM on capability of 
new plants, net generation, fuel consumption, fuel stocks, quantity 
and quality of fuel, and cost of fuel. 


28467 (ETDE-mf-92557868) Analysis of factors influencing 
the electric power consumption in Baden Wuerttemberg since 
1980 in comparison with Bavaria, North-Rhine Westphalia and 
the Federal Republic of Germany. Brand, M.; Mannsbart, W.; 
Schiomann, B. Fraunhofer-institut fuer Systemtechnik und Innova- 
tionsforschung (ISI), Karlsruhe (Germany). 19 Dec 1990 53p. (In 
German). Order Number DE92557868. Source: OSTI; NTIS (US 
Sales Only). 

Just looking at the absolute electricity consumption is of little use 
when making comparisons between the various Federal Laender. 
Volume and temporal development of consumption are determined 
by a number of factors which can be quite different in the various 
Laender. The main factors for electric power consumption are: the 
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growth of parameters decisive for electric power consumption, such 
as industrial production, economic development of the service sec- 
tor, number of households, etc., structural factors, such as the 
structural composition of the industrial sector, and technical, 
organizational and behavioral influences, such as technical im- 
provements (e.g. of industrial production processes or electrical 
equipment) and changes (e.g. automation, mechanization, in- 
creased recycling of materials), or the handling of electrical 
equipment. Electricity consumption in Baden-Wuerttemberg be- 
tween 1980 and 1989 is analyzed and compared, and the main 
influencing factors are presented. (UA). 


28468 (IVO-INT-8) Social and economic impacts of electri- 
fication in Ethiopia. Mustanoja, U.M.; Worku, A.; Aregahgne, Z. 
IVO International Ltd., Helsinki (Finland). 1991. 119p. Order Num- 
ber DE92540957. Source: OSTI; NTIS. 

The study traces the history of electrification in Ethiopia and its 
contribution to the national, regional, and local economy in arms of 
electricity supply and its significance to the supply of materials and 
services, to employment, and to the level of living. It presents 
present-day impacts on households, industrial and commercial es- 
tablishments, and public institutions concerned with infrastructure, 
services, and planning and development, on the basis of in-depth 
field interviews in October-December 1990. In addition, it studies 
problems and opportunities related to electricity supply to con- 
sumers, on the basis of information from the Ethiopian Electric Light 
and Power Authority (EELPA). As a frame of reference, it has used 
past studies related to electrification in Ethiopia and abroad. The 
study indicates the need for a demand forecast and impact model 
for Ethiopia, including the cross effects of electrification in the large 
and small industrial, commercial and other service, and domestic 
sectors. Some of the data required would have to be generated. 


28469 (NEI-FI-159) Forecasting model of heat load. Borg, 
U. (Outokumpu Oy Kokkola (Finland)); Ranne, A.; Tervo, J.; Wist- 
backa, M. Technical Research Centre of Finland, Espoo (Finland). 
1990. 89p. (in Finnish). Project KTM-145/881/86. Order Number 
DE92540928. Source: OSTI; NTIS. 

VTT/SAeH Research Report SAeH 28/90. 

In the operation of a combined heat power plant, the fuels and 
the boilers to be used, and the controllable loads included into a 
back pressure plant have to be chosen economically. The varia- 
tions in loads and the dynamics of process cause the need to 
forecast the loads and to simulate the plant over a period of 6...12 
hours forwards from the actual time. This report describes the pro- 
duction forecast model and its application made for the power plant 
of Outokumpu Company's Kokkola works. The model consists of 
the forecast model for heat loads and the simulation model of 
power plant. A time step of one hour is used. The forecasting 
model is based on time series analyses and the plant simulation 
model is based on analyses of behaviour of plant. Outdoor temper- 
ature and supply temperature of the district heating system are the 
most significant describing factors in the forecasting model of dis- 
trict heating load. The forecast of outdoor temperature is based on 
the autoregressive time series model and a given outdoor tempera- 
ture in advance of e.g. 6 hours. The other weather factors: wind 
and solar radiation, do not have any remarkable additional effect 
on the load of district heating. It can be proven by the time series 
analyses that the heat exchangers and the regulation devices of 
the district heating consumers are operating properly, and any in- 
crease in return temperature cannot be noticed due to the increase 
in the supply temperature. 


28470 (NUTEK-R-91-9) Technical prerequisites for an Eu- 
ropean electricity market. Hyden, L. NUTEK - Swedish National 
Board for Industrial and Technical Development, Stockholm (Swe- 
den). Sep 1991. 76p. (in Swedish). Project NUTEK-2022. Order 
Number DE92541056. Source: OSTI; NTIS. 

This report gives a thorough compilation of the existing networks 
for bying and selling electricity within Europe. Separate chapters 
are devoted to describe the situation in the Nordic countries, West- 
ern Europe and Eastem Europe, and all the three chapters focuses 
on organization, production, transmission, trade and coordination. 
Finally there is a chapter dealing with the possibility of a coordi- 
nated European electricity market. 31 refs., 24 figs., 19 tabs. 
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28471 (NUTEK-R-91-19) The Common Market and the 
electricity supply. Wickman, K. NUTEK - Swedish National Board 
for Industrial and Technical Development, Stockholm (Sweden). 
Nov 1991. 63p. (In Swedish). Order Number DE92541043. Source: 
OSTI; NTIS. 

This report gives a general description of the electricity supply 
within the Common Market. In its second part, national electricity 
markets are compared and discussed for France, Germany, and 
Italy. Finally, the study discusses a few probable (and central) 
points concerning a future extensive electric power market within 
the European Community. 22 refs., 13 figs., 7 tabs. 


28472 (NUTEK-R-91-20) The electricity market in four Eu- 
ropean Community countries: A study of Belgium, the 
Netherlands, Spain and Portugal. Wickman, K. NUTEK - 
Swedish National Board for Industrial and Technical Development, 
Stockholm (Sweden). Nov 1991. 40p. (In Swedish). Order Number 
DE92541044. Source: OSTI; NTIS. 

This study is an extension of an earlier investigation concerming 
the electricity market within the European Community, and some of 
its central countries, France, Germany and Italy. Here the scope is 
widened to study Belgium, the Netherlands, Spain, and Portugal. 
The four countries are very different. On one side are the highly 
developed economies in Belgium and the Netherlands, on the 
other the lesser developed but rapidly growing economies of Spain 
and Portugal. The conditions for electricity generation are very dif- 
ferent between the countries, for example the nuclear oriented 
Belgium and the hydropower oriented Portugal. The national utiliza- 
tion and trade in electric power is shown for the period 1979-1990. 


28473 (NUTEK-R-91-21) The electric power market In Eu- 
rope to 2005: With particular reference to , France, 
England and Wales, Norway, and Finland. NUTEK - Swedish 
National Board for Industrial and Technical Development, Stock- 
holm (Sweden). Nov 1991. 75p. Order Number DE92541046. 
Source: OSTI; NTIS. 

Forecasts concerning the years 1995, 2000 and 2005 is made 
concerning the electricity demand per country, generation costs per 
country and price levels to distributors and larger end-users. Coun- 
tries studied are Germany (eastern and western parts separately), 
France, England and Wales, Norway, and Finland. 29 refs., 22 
tabs. 


28474 (NUTEK-R-91-22) Electric power in the Soviet Union 
and Eastern Europe. Part 1. NUTEK - Swedish National Board 
for Industrial and Technical Development, Stockholm (Sweden). 
Jan 1992. 77p. (In Swedish). Order Number DE92541048. Source: 
OSTI; NTIS. 

In this report, a mapping is done concerning the electric power 
situation in the Soviet Union, Bulgaria, Czechoslovakia, Poland, 
Romania, and Hungary. The trade with electricity within the region 
as well as with western partners is described. 74 refs., 49 tabs., 6 
figs. 


28475 (NUTEK-R-91-23) Electric power In the Soviet Union 
and Eastern Europe. Part 2. NUTEK - Swedish National Board 
for Industrial and Technical Development, Stockholm (Sweden). 
Jan 1992. 60p. (In Swedish). Order Number DE92541050. Source: 
OSTI; NTIS. 

This report gives a synthesis of the political and economical de- 
velopment, with special emphasis on energy planning, in USSR, 
Bulgaria, Czechoslovakia, Hungary, Poland, and Romania. The 
supply and demand situation and the future for nuclear power is 
also discussed as well as possible future trade between the region 
and western Europe. 11 refs., 15 tabs., 3 figs. 


28476 


(NUTEK-R-91-24) Electricity markets in Europe. Ap- 
pendices 1-3: Western Europe, Eastern Europe and the Nordic 
countries. Oettinger-Biberg, C.; Carlen, B. NUTEK - Swedish Na- 
tional Board for Industrial and Technical Development, Stockholm 


(Sweden). Jan 1992. 111ip. (in Swedish). 
DE92541051. Source: OSTI; NTIS. 

Appendices to report NUTEK-B-91-7. 

This report consists of three appendices to the previously issued 
‘Electricity markets in Europe’ (NUTEK-B-91-7), and conveys a 
systematic survey of the electricity market within the separate 


Order Number 





countries studied. For each country is given a short description of 
electricity market structure, electric power consumption, electricity 
production, electric power trading, costs, prices, and future 
prospects. Countries treated are in Western Europe: Belgium, 
France, Greece, Holland, Ireland, Italy, Luxembourg, Portugal, 
Switzerland, Spain, United Kingdom, Germany, and Austria. In 
Eastern Europe: USSR, Bulgaria, Poland, Romania, Czechoslo- 
vakia, and Hungary. The Nordic countries: Denmark, Finland, 
Norway, and Sweden. 


28477 (ORNUCON-347) Electric-utility DSM programs: 
1990 data and forecasts to 2000. Hirst, E. Oak Ridge National 
Lab., TN (United States). Jun 1992. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92017952. Source: OSTI; NTIS; GPO Dep. 

In April 1992, the Energy Information Administration (EIA) 
released data on 1989 and 1990 electric-utility demand-site man- 
agement (DMS) programs. These data represent a census of US 
utility DSM programs, with reports of utility expenditures, energy 
savings, and load reductions caused by these programs. In addi- 
tion, EIA published utility estimates of the costs and effects of these 
programs from 1991 to 2000. These data provide the first compre- 
hensive picture of what utilities are spending and accomplishing by 
utility, state, and region. This report presents, summarizes, and 
interprets the 1990 data and the utility forecasts of their DSM- 
program expenditures and impacts to the year 2000. Only utilities 
with annual sales greater than 120 GWh were required to report 
data on their DSM programs to EIA. Of the 1194 such utilities, 363 
reported having a DSM program that year. These 363 electric utili- 
ties spent $1.2 billion on their DSM programs in 1990, up from 
$0.9 billion in 1989. Estimates of energy savings (17,100 GWh in 
1990 and 14,800 GWh in 1989) and potential reductions in peak 
demand (24,400 MW in 1990 and about 19,400 MW in 1989) also 
showed substantial increases. Overall, utility DSM expenditures 
accounted for 0.7% of total US electric revenues, while the reduc- 
tions in energy and demand accounted for 0.6% and 4.9% of their 
respective 1990 national totals. The investor-owned utilities ac- 
counted for 70 to 90% of the totals for DSM costs, energy savings, 
and demand reductions. The public utilities reported larger percent- 
age reductions in peak demand and energy smaller percentage 
DSM expenditures. These ave hide tremendous variations 
across utilities. Utility forecasts of DSM expenditures and effects 
show substantial growth in both absolute and relative terms. 
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Refer also to citation(s) 27460, 28398, 28421, 28452, 28464, 
28472, 28474, 28564, 28565, 28568 


28478 (NUTEK-R-91-1) Energy report 1991. Bjoerk, O.; Ko- 
tnerud, S.; Gonera Lublin, S.; Wikstroem, A.; Montin, S.; Ohisson, 
Hans; Levander, T. NUTEK - Swedish National Board for Industrial 
and Technical Development, Stockholm (Sweden). Sep 1991. 86p. 
(In Swedish). Order Number DE92541053. Source: OSTI; NTIS. 

In this report, the trend of development on the Swedish electric- 
ity market is studied. Also described is a judgement of the short 
term situation to 1992 and a more longterm to the year 2000. The 
report comprises the current electric power production capacity as 
well as planned and approved expansion of the capacity. Finally, 
the present situation regarding certain fuel issues, including the 
consumption of fossil fuels, peat, and biofuels for dual-purpose 
production and industrial use, is shown. 10 figs., 46 tabs. 


28479 (NUTEK-R-91-17) Coal 91: Report on present and 
planned coal utilization in Sweden. Bjoerk, O.; Andersson, Hans; 
Sparre, C. NUTEK - Swedish National Board for Industrial and 
Technical Development, Stockholm (Sweden). Aug 1991. 5ip. (In 
Swedish). Order Number DE92541059. Source: OSTI; NTIS. 

The use of coal and coke in Sweden during 1990 is reviewed to- 
gether with forecasts for 1991-1992. All plants using at least 1000 
tonnes of coal or coke annually for energy production or process 
heat are listed. Environmental aspects of coal use and figures on 
coal transportation within the country is also treated. The total con- 
sumption of coal for energy purposes was 2.15 Mtons and of 


30 DIRECT ENERGY CONVERSION 
3001 MHD Generators 


metallurgical coal 1.45 Mtons. The mean import price 1990 was 
294 SEK/ton (approx 45 USD/ton). 6 figs., 22 tabs. 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 28018, 28019, 28033, 28078, 28421, 28609 


28480 (KTW/E-B-105) NEMO Advanced energy systems 
and technologies: Evaluation of the research programme 
1988-1990. Beckman, W.A. (Univ. of Wisconsin, Madison (USA). 
Solar Energy Laboratory); Petersen, E.L.; Sellberg, B. Ministry of 
Trade and Industry, Helsinki (Finland). Energy Dept. 1992. 25p. Or- 
der Number DE92540920. Source: OSTI; NTIS. 

Finland's energy research programmes. 

The NEMO programme, one of ten Finnish energy research 
programmes, has supported research and development in wind en- 
ergy energy storage and solar energy systems since 1988. The 
focus is on problems of particular interest to Finland with 
on technologies that may be important within the next 10 years. 
The projects covered the range from product development in close 
collaboration with industrial partners to basic research. The com- 
mittee was generally impressed with the level of competence of the 
research teams. It is clear that in some areas the Finnish research 
is on a par with the best in the world. In some areas the research 
may be described as being in a necessary ‘catch-up’ phase. Al- 
though the programme is less than three years old, the results to 
date are and the committee recommends continuing 
NEMO or a similar programme beyond 1992. Specific observations 
are included in the final section of this report, Conclusions and 
Recommendations. 


28481 (NEI-DK-891) Renewable energy initiatives taken 
from the scratch. Poulsen, M.; Vendelbo, N.; Stenberg, J. Energi- 
gruppen paa Bornholm, Roenne (Denmark). 1992 68p. (in Danish). 
Order Number DE92540852. Source: OSTI; NTIS. 

The aim of the project was to stimulate further activity with re- 
gard to renewable energy initiatives already begun on the island of 
Bornholm, Denmark, especially in the case of wind energy. Local 
authorities provided funding for the establishment of windmills, the 
conversion of heating systems in houses from electricity to renew- 
able energy and installing energy saving systems, and study 
groups on fuelling district heating plants with straw or wood fuels. 
The project is described in detail. (AB). 
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28482 (ANL/CP-—75446) Interactions In an MHD 
second combustor. Lottes, S.A.; Chang, S.L. Argonne Na- 
tional Lab., IL (United States). [1992]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920677-14: 30. symposium on engineering aspects of 
magnetohydrodynamics, Baltimore, MD (United States), 29 Jun - 2 
jul 1992). Order Number DE92016390. Source: OSTI; NTIS; GPO 
Dep. 

An Argonne combustion flow computer code is used 
to simulate reacting flows to aid in the development of an ad- 
vanced combustor for magnetohydrodynamic power generation. 
The combustion code is a general hydrodynamics computer code 
for two-phase, two- dimensional, steady state, turbulent, and react- 
ing flows, based on mass, momentum, and energy conservation 
laws for multiple gas species and particles. The combustion code 
includes turbulence, integral combustion, and particle evaporation 
submodels. A recently developed integral combustion submodel 
makes calculations more efficient and more stable while still pre- 
serving the major physical effects of the complex combustion 
processes. The combustor under investigation is a magnetohydro- 
dynamic second stage combustor in which opposed jets of oxidizer 
are injected into a confined cross-stream of hot coal gas flow fol- 
lowing a first stage swirl combustor. The simulation is intended to 
enhance the understanding the of seed particle evaporation in the 


ERA Vol. 17, No. 10 197 





30 DIRECT ENERGY CONVERSION 
3001 MHD Generators 


combustor and evaluate the effects of combustor operating condi- 
tions on seed particle evaporation and vapor dispersion, which 
directly affect overall magnetohydrodynamic power generation. 
Computation results show that oxidizer jet angle and particle size 
may greatly affect particle evaporation and vapor dispersion. At a 
jet angle about 130 degrees, particle evaporation rate is the highest 
because of the highest average gas temperature. As particle size 
increases beyond 10 microns in diameter, the effects of particle 
size on wall deposition rate, evaporation delay, and downstream 
seed vapor dispersion become more pronounced. 16 refs., 10 figs. 


28483 (ANL/CP-75447) Dispersion of seed vapor and gas 
lonization in an MHD second stage combustor and channel. 
Chang, S.L.; Lottes, S.A.; Bouillard, J.X. Argonne National Lab., IL 
(United States). [1992]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
920677-15: 30. symposium on engineering aspects of 


magnetohydrodynamics, Baltimore, MD (United States), 29 Jun - 2 
jul 1992). Order Number DE92016699. Source: OSTI; NTIS; GPO 
Dep 


An approach is introduced for the simulation of a magnetohydro- 
dynamic system consisting of a second stage combustor, a 
convergent nozzle, and a channel. The simulation uses an 
Argonne integral combustion flow computer code and another Ar- 
gonne channel computer code to predict flow, thermal and electric 
properties in the seed particle laden reacting flow in the system. 
The combustion code is a general hydrodynamics computer code 
for two-phase, two-dimensional, turbulent, and reacting flows, 
based on mass, momentum, and energy conservation laws for 
gaseous and condensed phases. The channel code is a multigrid 
three-dimensional computer code for compressible flow subject to 
magnetic and electric interactions. Results of this study suggests 
that (1) the processes of seed particle evaporation, seed vapor dis- 
persion, and gas ionization in the reacting flow are critical to the 
evaluation of the downstream channel performance and (2) particle 
size, loading, and inlet profile have strong effects on wall deposi- 
tion and plasma temperature development. 


28484 (ANL/CP-76576) Experimental determination of 
magnetohydrodynamic seawater thruster performance in a two 
Tesla test facility. Picologiou, B. (Argonne National Lab., IL 
(United States)); Doss, E.; Black, D.; Sikes, W.C. Argonne National 
Lab., IL (United States). [1992]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920801-22: 27. intersociety energy conversion engineering 
conference, San Diego, CA (United States), 3-7 Aug 1992). Order 
Number DE92019042. Source: OSTI; NTIS; GPO Dep. 

A two Tesia test facility was designed, built, and operated to in- 
vestigate the performance of magnetohydrodynamic (MHD) 
seawater thrusters. The results of this investigation are used to val- 
idate MHD thruster performance computer models. The facility test 
loop, its components, and their design are presented in detail. Ad- 
ditionally, the test matrix and its rational are discussed. finally, 
representative experimental results of the test program are pre- 
sented, and are compared to pretest computer model predictions. 
Good agreement between predicted and measured data has 
served to validate the thruster performance computer models. 


28485 (ANL/CP-—76633) Results from a large-scale MHD 
propulsion experiment. Petrick, M.; Libera, J.; Bouillard, J.X.; 
Pierson, E.S.; Hill, D. Argonne National Lab., IL (United States). 
[1992]. 28p. Sponsored by Department of Defense, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
920677-16: 30. symposium on_ engineeri aspects of 
magnetohydrodynamics, Baltimore, MD (United States), 29 Jun - 2 
— Order Number DE92018177. Source: OSTI; NTIS; GPO 


Magnetohydrodynamic (MHD) thrusters have long been recog- 
nized as potentially attractive candidates for ship propulsion 
because such systems eliminate the conventional rotating drive 
components. The MHD thruster is essentially an electromagnetic 
(EM) pump operating in seawater. An electrical current is passed di- 
rectly through the seawater and interacts with an applied magnetic 
field; the interaction of the magnetic field and the electrode current 
in the seawater results in a Lorentz force acting on the water, and 
the reaction to this force propels the vessel forward. The concept 
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of EM propulsion has been examined periodically during the past 
35 years as an alternative method of propulsion for surface ships 
and submersibles. The conclusions reached in early studies were 
that MHD thrusters restricted to fields of 2 T (the state-of-the-art at 
that time) were impractical and very inefficient. With the evolution 
of superconducting magnet technology, later studies investigated 
the performance of MHD thrusters with much higher magnetic field 
strengths and concluded that at higher fields (>6-T) practical MHD 
propulsion systems appear possible. The feasibility of attaining the 
requisite higher magnetic fields has increased markedly because of 
rapid advances in building high-field superconducting magnets and 
the recent evolution of high-temperature superconductors. 1 ref. 


28486 (CONF-920677-11) A comparison of velocity profile 
measurements in the CDIF diftuser with flow fleld model cal- 
culations. Norton, O.P.; Wilson, W.W.; Cook, R.L. Mississippi 
State Univ., MS (United States). Diagnostic Instrumentation and 
Analysis Lab. [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-80ET15601. From 30. sympo- 
sium on engineering aspects of magnetohydrodynamics; Baltimore, 
MD (United States); 29 Jun - 2 jul 1992. Order Number 
DE92015367. Source: OSTI; NTIS; GPO Dep. 

A series of tests runs were made at the CDIF facility in April and 
May of 1991. During this test series, the magnet was not energized 
and thus no power was produced. A commercial computational 
fluid dynamics program was used to predict the flow in the channel 
and diffuser. The results of these calculations are compared to ve- 
locity measurements made with a laser Doppler velocimeter (LDV) 
during the tests. The numerical calculations were made using 
PHOENICS, a commercial program for computing fluid flows. The 
calculations predict that the flow will still be supersonic as its exits 
the constant area section of the diffuser, and will thus continue to 
accelerate in the diverging section which follows. Then, a strong 
shock is predicted in the diverging section of the diffuser which de- 
celerates the flow to subsonic conditions. Downstream of this 
shock, the calculation predicts a skewed velocity profile, with the 
main flow adhering to one wall and a recirculation region against 
the opposite wall. Laser Doppler velocity (LDV) measurements 
were made in the diffuser to CDIF. These measurements indicate 
that, near the center of the diffuser, the velocity distribution his- 
togram may be bimodal, with one peak at about 600-700 meters/ 
second, and the second peak at about 1400-1600 meters/second. 
In these combustion gases, the sonic velocity is 800-850 meters 
per second. Thus, one peak in the velocity histogram is subsonic 
and the other is supersonic. This suggests that the bimodal distri- 
bution might be due to an oscillating strong shock wave. This 
bimodal distribution is not always present. Other measurements, 
made under what appear to be identical operating conditions, show 
only a unimodal subsonic velocity histogram. These measurements 
also show a region of reverse flow near one wall. 


28487 (CONF-9207111-2) Potassium D-line fitting for in- 
vestigation of MHD boundary layers. Bauman, L.E. Mississippi 
State Univ., MS (United States). [1992]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO2-80ET15601. 
From 23. American Institute of Aeronautics and Astronautics 
(AIAA) plasma dynamics and lasers conference; Nashville, TN 
(United States); 6-8 Jul 1992. Order Number DE92019020. Source: 
OSTI; NTIS; GPO Dep. 

Vitally important for accurate heat transfer and conductivity mod- 
els is knowledge of the profiles of temperature and seed atom 
density in the thermal boundary layers of the flow. Recent work by 
Vasileva, et al. applied a technique to the potassium emission from 
the U25BM facility, comparing model calculations of temperature 
profiles to an inverse solution for potassium D-line emission on the 
U25BM facility. The character of their solution differed from that for 
a model turbulent boundary layer, which they suggested may be 
explained by a non-axisymmetric flow structure. With the availabil- 
ity of potassium D-line spectra from many tests on the component 
Development and Integration Facility (CDIF) and the Coal fired 
Flow Facility (CFFF), an effort was begun to solve for the seed 
atom density profile as well as the temperature profile at the mea- 
surement points in these facilities. The preliminary results are 
reported here. 





28488 (CONF-921038-2) Overview of recent diagnostic 
measurements at the USA MHD facilities. Cook, R.L.; Benton, 
R.D.; Shepard, W.S.; Lindner, J.S.; Norton, O.P.; Wilson, W.W.; 
Bauman, L.E.; Singh, J.P.; Yueh, F.Y.; Monts, D.L.; Jang, P.R.; 
Luthe, J.; Okhuysen, W.P.; Etheridge, J.A. Mississippi State Univ., 
MS (United States). Diagnostic Instrumentation and Analysis Lab. 
[1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-80ET15601. From 11. international 
conference on magnetohydrodynamics (MHD) electrical power gen- 
eration; Beijing (China); 12-16 Oct 1992. Order Number 
DE92015365. Source: OSTI; NTIS; GPO Dep. 

The DOE development program for MHD is a multiyear program 
employing two major test facilities and having as a goal the 
demonstration of the practicality and commercial viability of MHD 
for electric power generation. This method of direct energy conver- 
sion will use our vast coal resources to generate electricity at 
highly attractive efficiencies in an environmentally acceptable man- 
ner. As part of this program, The Diagnostic Instrumentation and 
Analysis Laboratory (DIAL) at Mississippi State University is devel- 
oping and applying advanced optical diagnostic measurement 
techniques and instrumentation systems to provide nonintrusive, 
remote, real-time measurements on large-scale MHD facilities. The 
main program objectives of DIAL are to: (1) Develop and apply 
spectroscopic diagnostic techniques for flow-field sierra 
(2) Help characterize and evaluate various gas stream 
of an MHD power plant. (3) Provide field measurements for iooee 
port of MHD engineering development test facilities. (4) Provide 
necessary data to validate and further develop relevant analytical 
models. (5) Evaluate optical systems for application as perfor- 
mance monitors and control instruments. 


28489 $$ (CONF-921038-3) The role of advanced optical diag- 
nostics in monitoring and controlling an MHD power plant: 
Part 2, 50 MW,, POC topping cycle. Kumar, R.A.; Cook, R.L. Mis- 
sissippi State Univ., MS (United States). Diagnostic Instrumentation 
and Analysis Lab. [1 992]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO2-80ET15601. From 11. in- 
ternational conference on magnetohydrodynamics (MHD) electrical 
power generation; Beijing (China); 12-16 Oct 1992. Order Number 
DE92015368. Source: OSTI; NTIS; GPO Dep. 

To properly characterize and control a complex MHD power con- 
version system, the direct measurement of various gas stream 
performance parameters is required. Model calculations have been 
carried out for the expected variation of various performance pa- 
rameters that can be tracked using nonintrusive optical diagnostic 
techniques. Appropriate measurement systems are summarized 
and some control strategies are discussed. This latter discussion 
can form the basis for the integration of standard measurement pa- 
rameters with the gas stream performance/control parameters to 
optimize the performance and safety of an MHD power plant. 


28490 (DOE/ET/10815-192) Transient in MHD 
experiments. Winkleman, B.C.; Lineberry, J.T. Tennessee Univ., 
Tullahoma, TN (United States). Space Inst. [1992]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
79ET10815. (CONF-921038-1: 11. international conference on 
magnetohydrodynamics (MHD) electrical power generation, Beijing 
(China), 12-16 Oct 1992). Order Number DE92014496. Source: 
OSTI; NTIS; GPO Dep. 

Wideband data from combustion driven MHD experiments are 
presented and discussed. These data were acquired in past re- 
search conducted on several MHD test trains of varying size and 
interaction. The signal characteristics of the high frequency data 
are reviewed and notable couplings between the plasmadynamics 
and electrical output are derived. Observations from these analy- 
ses that are of interest to MHD power and MHD system design are 
noted. The importance of wideband data and its analysis for a 
more complete interpretation of the MHD process is emphasized. 


28491 (DOE/ET/10815—194) Optical flue gas measurements 
at the Coal Fired Flow Facility. Winkleman, B.C.; Giel, T.V. Jr. 
Tennessee Univ., Tullahoma, TN (United States). Space Inst. 
[1992]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO2-79ET10815. (CONF-920864—1: Con- 
ference on optical sensing for utility applications, Philadelphia, PA 
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(United States), 24-26 Aug 1992). Order Number DE92017249. 
Source: OSTI; NTIS; GPO Dep. 

Optical sensor flue gas measurement experience at the Coal 
Fired Flow Facility (CFFF) is summarized. The CFFF is a Depart- 
ment of Energy facility built for experimental research and 
development of advanced coal utility cycles, most notably the coal- 
fired magnetohydrodynamic cycle being developed for increased 
efficiency and decreased environmental impact. Optical diagnostics 
described include the line reversal measurements for gas tempera- 
ture, emissivity and gaseous species, luminosity and pyrometry 
measurements of gas and wall emissions for temperatures and ve- 
locities, and light scattering measurements for gas velocity, gas 
mixing and suspended particle characteristics. Line reversal has 
proved to be a reliable technique for accurate, relatively high gas 
temperature (>2100°F) monitoring where thermocouple measure- 
ments, including measurements from aspirated, shiekied 
thermocouples, are unreliable due to radiation losses and ash foul- 
ing. Line reversal and luminosity measurements are shown to 
capably measure not only mean gas and surface temperatures, but 
also provide evaluations of fluctuating flue gas properties. Finally, 
optical scattering measurements of particles in the flue gas are 
shown to be useful for gas velocity and mixing diagnosis (laser ve- 
locimetry measurements) as well as continuous, near real-time 
monitoring of effluent particle loading and size distribution. 


28492 (DOE/ET/10815-196) Environmental impact assess- 
ment at the Coal-Fired Flow Facility. Casey, J.L.; Holt, J.K. 
Tennessee Univ., Tullahoma, TN (United States). Space inst. 
[1992]. 37p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC02-79ET10815. (CONF-9207111-1: 23. 
American Institute of Aeronautics and Astronautics (AIAA) plasma 
dynamics and lasers conference, Nashville, TN (United States), 6-8 
Jul 1992). Order Number DE92018080. Source: OSTI; NTIS; GPO 
Dep 


The environmental program for the Coal-Fired Flow Facility 
(CFFF) has been established to monitor and evaluate facility oper- 
ations on a continuing basis in accordance with the purpose and 
policy of the National Environmental Policy Act (NEPA). Program 
objectives include: (1) Compliance with all applicable Federal, 
State, and local effluent regulations and DOE orders; (2) Compii- 
ance with commitments made in the “Environmental Monitoring 
Program for the MHD Coal Fired Flow Facility at University of Ten- 
nessee Space institute"; (3) Evaluation of the effectiveness of 
effluent treatment and control; (4) Assessing the potential impact of 
CFFF operations on the environment. (VC) 


28493 (DOE/ID/12735-T23) Magnetohydrodynamic projects 
at the CDIF: technical progress report, January 1- 
March 31, 1992. MSE, Inc., Butte, MT (United States). [1992]. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-881D12735. Order Number DE92018190. Source: 
OSTI; NTIS; GPO Dep. 

The Component Development and Integration Facility (CDIF) is a 
major U.S. Department of Energy magnetohydrodynamics (MHD) 
test facility in Butte, Montana. The CDIF is operated by MSE, Inc. 
Within the national MHD program, MSE personnel are responsible 
for performing integration testing of vendor-supplied MHD power 
train components at the CDIF to support the goal of commercial- 
ization. During the second quarter of FY92, a second external 
water leak on the iron-core magnet was repaired, and MHD testing 
was completed on February 11; this was the final testing of the 
workhorse hardware. Workhorse hardware was removed, and in- 
stallation of the proof-of-concept (POC) combustor began. 


28494 (DOE/PC/90274-T15) MHD Integrated Topping Cycle 
Project: Fourteenth technical progress report, 
November 1, 1990— January 31, 1991. TRW Space and Technol- 
ogy Group, Redondo Beach, CA (United States). Applied 
Technology Div. Feb 1992. 182p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-87PC90274. 
(MHD-ITC-91-411). Order Number DE92016608. Source: OSTI; 
NTIS; GPO Dep. 

This fourteenth quarterly technical progress report of the MHD 
Integrated Topping Cycle Project presents the accomplishments 
during the period November 1, 1990 to January 31, 1991. Testing 
of the High Pressure Cooling Subsystem electrical isolator was 
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completed. The PEEK material successfully passed the high tem- 
perature, high pressure duration tests (50 hours). The Combustion 
Subsystem drawings were CADAM released. The procurement pro- 
cess is in progress. An equipment specification and RFP were 
prepared for the new Low Pressure Cooling System (LPCS) and 
released for quotation. Work has been conducted on confirmation 
tests leading to final gas-side designs and studies to assist in 
channel fabrication.The final cathode gas-side design and the pro- 
posed gas-side designs of the anode and sidewall are presented. 
Anode confirmation tests and related analyses of anode wear 
mechanisms used in the selection of the proposed anode design 
are presented. Sidewall confirmation tests, which were used to se- 
lect the proposed gas-side design, were conducted. The design for 
the full scale CDIF system was completed. A test program was ini- 
tiated to investigate the practicality of using Avco current controls 
for current consolidation in the power takeoff (PTO) regions and to 
determine the cause of past current consolidation failures. Another 
important activity was the installation of 1A4-style coupons in the 
1A1 channel. A description of the coupons and their location with 
1A1 channel is presented herein. 


28495 (DOE/PC/90274—T16) MHD Integrated Topping Cycle 
Project: Fifteenth quarterly technical progress report, Febru- 
ary 1991—April 1991. TRW, Inc., Redondo Beach, CA (United 
States). Applied Technology Div. Feb 1992. 144p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
87PC90274. (MHD-ITC-91-435). Order Number DE92016609. 
Source: OSTI; NTIS; GPO Dep. 

A summary of the work is excerpted here. Final design of an 
MHD channel for the ITC program POC test has been completed. 
The channel was designed to be capable of 1.5 MW « power out- 
put and a lifetime of 2000 hours. Emphasis was placed upon 
durability and reliability. Hence, specific measures were taken to 
design against channel damage due to electric faults. The life- 
limiting issues associated with electrochemical corrosion and 
erosion of gas-side surfaces were addressed by the use of various 
materials with proven wear characteristics in a coal-fired MHD 
channel environment. Pitting of prototypical sidewall coupons was 
observed in the CDIF workhorse testing. The most likely cause of 
the observed pitting, water leaks resulting from cooling water tube 
braze failures, has been remedied. New brazing procedures and 
isolation of the sidebar gas-side material from water contact will 
prevent sidebar pitting in the prototypical channel. Water-side 
corrosion tests reported in this quarterly report include the latest 
results of tungsten-copper elements at controlled pH, heat flux and 
voltage levels. In the combustion subsystem, efforts continued to 
focus on understanding and improving the current levels of slag re- 
covery and seed utilization achieved by the combustor. Analytical 
support was also provided in the areas of slag rejection system 
operation, precombustor operation, and oil burner design modifica- 
tion. Channel data analysis activities continued in support of 
prototypical coupon testing at the CDIF. Analyses are presented on 
channel wall slagging behavior and sidewall voltage distributions. 


28496 
Project: Sixteenth quarterly technical progress report, May 
1991—July 1991. TRW Space and Technology Group, Redondo 
Beach, CA (United States). Applied Technology Div. Mar 1992. 
154p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-87PC90274. (MHD-ITC—92-033). Order Num- 
ber DE92016610. Source: OSTI; NTIS; GPO Dep. 

The Magnetohydrodynamics (MHD) Integrated Topping Cycle 
(ITC) Project represents the culmination of the proof-of-concept 
(POC) development stage in the US Department of Energy (DOE) 
program to advance MHD technology to early commercial develop- 
ment stage utility power applications. The project is a joint effort, 
combining the skills of three topping cycle component developers: 
TRW, Avco/TDS, and Westinghouse. TRW, the prime contractor 
and system integrator, is responsible for the 50 thermal megawatt 
(50 MW;) slagging coal combustion subsystem. Avco/TDS is re- 
sponsible for the MHD channel subsystem (nozzle, channel, 
diffuser, and power conditioning circuits), and Westinghouse is re- 
sponsible for the current consolidation subsystem. The ITC Project 
will advance the state-of-the-art in MHD power systems with the 
design, construction, and integrated testing of 50 MW, power train 
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components which are prototypical of the equipment that will be 
used in an early commercial scale MHD utility retrofit. Long 
duration testing of the integrated power train at the Component De- 
velopment and Integration Facility (CDIF) in Butte, Montana will be 
performed, so that by the early 1990's, an engineering data base 
on the reliability, availability, maintainability and performance of the 
system will be available to allow scaleup of the prototypical designs 
to the next development level. This Sixteenth Quarterly Technical 
Progress Report covers the period May 1, 1991 to July 31, 1991. 


28497 (DOE/PC/90274—-T18) MHD Integrated Topping Cycle 
Project: Thirteenth quarterly technical progress report, August 
1, 1990-October 31, 1990. TRW Space and Technology Group, 
Redondo Beach, CA (United States). Applied Technology Div. Jan 
1992. 116p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC90274. (MHD-ITC—92-001). Or- 
der Number DE92018087. Source: OSTI; NTIS; GPO Dep. 

The overall objective of the project is to design and construct 
prototypical hardware for an integrated MHD topping cycle, and 
conduct long duration proof-of-concept tests of integrated system 
at the US DOE Component Development and Integration Facility in 
Butte, Montana. The results of the long duration tests will augment 
the existing engineering design data base on MHD power train reli- 
ability, availability, maintainability, and performance, and will serve 
as a basis for scaling up the topping cycle design to the next level 
of development, an early commercial scale power plant retrofit. 
The components of the MHD power train to be designed, fabri- 
cated, and tested include: A slagging coal combustor with a rated 
capacity of 50 MW thermal input, capable of operation with an 
Eastern (illinois #6) or Western (Montana Rosebud) coal, a seg- 
mented supersonic nozzle, a supersonic MHD channel capable of 
generating at least 1.5 MW of electrical power, a segmented 
supersonic diffuser section to interface the channel with existing fa- 
cility quench and exhaust systems, a complete set of current 
control circuits for local diagonal current control along the channel, 
and a set of current consolidation circuits to interface the channel 
with the existing facility inverter. 


28498 (DOE/PC/90297-T3) Impact of nonequilibrium parti- 
cle temperature considerations on seeded coal combustion 
plasma properties: Third and fourth quarterly reports, April 1, 
1991-September 30, 1991. Oni, A.A. Morgan State Univ., Balti- 
more, MD (United States). School of Engineering. [1991]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90297. Order Number DE92015532. Source: 
OSTI; NTIS; GPO Dep. 

The main purpose of this research is to investigate the impact of 
nonequilibrium temperatures of the post-combustion entrained par- 
ticles on the generator-bound combustion plasma properties and 
consequently on the overall performance of the MHD channels for 
both Linear and Disk configurations in the typical coal-fired MHD 
environment. Aiming at this purpose are three major tasks. The first 
task is to establish a simulation model to present the steady state, 
non-equilibrium interactions between the post-combustion entrained 
particles and their carrier gases. The second task is to predict the 
overall performance of the MHD channels for both Linear and Disk 
configurations with the available fully-developed non-equilibrium 
simulation model. The third task is to evaluate the relative impact 
of gas-particle temperature difference on generator slag phenom- 
ena as well as MHD overall performance. This past quarter, the 
linear MHD channel simulation model has been completely speci- 
fied and partially modified to incorporate considerations for 
nonequilibrium particle temperatures. Testing of the modified model 
with the initial values from the first submodel (Richter’s combustion 
zone model) and evaluation of the non-equilibrium particle temper- 
ature effect on the overall MHD performance is currently ongoing. 


26499 (DOE/PC/90297-T4) Impact of nonequilibrium parti- 
cle temperature considerations on seeded coal combustion 
plasma properties: Fifth quarterly report, October 1, 1991- 
December 30, 1991. Oni, A.A. Morgan State Univ., Baltimore, MD 
(United States). School of Engineering. [1991]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90297. Order Number DE92015533. Source: OSTI; NTIS; 
GPO Dep. 





This past quarter ending 12/30/91, the linear MHD channel simu- 
lation model has not only been completely specified but also fully 
modified to incorporate considerations for nonequilibrium particle 
temperatures. Testing of the modified model with the initial values 
from the first submodel (Richter's combustion zone model) and 
evaluation of the non-equilibrium particle temperature effect on the 
overall MHD performance is being held up. Reasons for the holdup 
is the lack of adequate response from Dr. Richter on questions 
about his nonequilibrium particle temperature model. These ques- 
tions relate to our insistence to know precisely how the model 
works and also some review of the source code to ascertain that it 
is synchronization with our overall analytical development. We have 
decided to generate initial generator inlet particle parameter values 
by modifying the CEC code to provide particle parameter values. 


28500 (DOE/PC/90297—-T5) Impact of nonequilibrium parti- 
cle temperature considerations on seeded coal combustion 
plasma properties: Sixth quarterly report, January 1, 1992- 
March 31, 1992. Oni, A.A. Morgan State Univ., Baltimore, MD 
(United States). School of Engineering. [1992]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90297. Order Number DE92015534. Source: OSTI; NTIS; 
GPO Dep. 

The first of the three tasks of this research activity is to develop 
a model that represents steady, nonequilibrium energy interactions 
between post-combustion entrained particles and carrier gases, un- 
der typical coal-fired MHD operating conditions. The second task is 
to use the developed model to evaluate, for both the MHD linear 
channel and disk configurations. the impact of nonequilibrium parti- 
cle temperatures on predicted gasdynamic and electrical property 
values that depend, at times critically, on plasma temperatures, 
and on which the overall MHD system performance depends. The 
third task is to evaluate the relative impact of gas-particle tempera- 
ture differences on generator slag phenomena and consequently 
on MHD channel performance. 


28501 (JPL-D-9870) Direct Conversion Technology: 
Progress report, January 1, 1992—June 30, 1992. Back, L.H.; 
Fabris, G.; Ryan, M.A. Jet Propulsion Lab., Pasadena, CA (United 
States). Jul 1992. 25p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al01-86CE90237. Order Number 
DE92016619. Source: OSTI; NTIS; GPO Dep. 

The overall objective of the Direct Conversion Technology task is 
to develop an experimentally verified technology base for promising 
direct conversion systems that have potential application for energy 
conservation in the end-use sectors. Initially, two systems were se- 
lected for exploratory research and advanced development. These 
are Alkali Metal Thermal-to-Electric Converter (AMTEC) and Two- 
Phase Liquid Metal MD Generator (LMMHD). This report describes 
progress that has been made during the first six months of 1992 
on research activities associated with these two systems. (GHH) 
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28502 (CONF-920801-8) Activated transport in AMTEC 
electrodes. Williams, R.M.; Jeffries-Nakamura, B.; Ryan, M.A.; Un- 
derwood, M.L.; O’Connor, D.; Kikkert, S. Jet Propulsion Lab., 
Pasadena, CA (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al01-86CE90237. 
From 27. intersociety energy conversion engineering conference; 
San Diego, CA (United States); 3-7 Aug 1992. Order Number 
DE92016810. Source: OSTI; NTIS; GPO Dep. 

Transport of alkali metal atoms through porous cathodes of alkali 
metal thermal-to-electric converter (AMTEC) cells is responsible for 
significant, reducible losses in the electrical performance of these 
cells. Experimental evidence for activated transport of metal atoms 
at grain surfaces and boundaries within some AMTEC electrodes 
has been derived from temperature dependent studies as well as 
from analysis of the detailed frequency dependence of ac 
impedance results for other electrodes, including thin, mature 
molybdenum electrodes which exhibit transport dominated by free 
molecular flow of sodium gas at low frequencies or de conditions. 
Activated surface transport will almost always exist in parallel with 
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free molecular flow transport, and the process of alkali atom ad- 
sorption/desorption from the electrode surface will invariably be 
part of the transport process, and possibly a dominant part in some 
cases. Little can be learned about the detailed mass transport pro- 
cess from the ac impedance or current voltage curves of an 
electrode at one set of operating parameters, because the trans- 
port process includes a number of important physical parameters 
that are not all uniquely determined by one experiment. The tem- 
perature dependence of diffusion coefficient of the alkali metal 
through the electrode in several cases provides an activation en- 
ergy and pre-exponential, but at least two activated processes may 
be operative, and the activation parameters should be expected to 
depend on the alkali metal activity gradient that the electrode expe- 
riences. In the case of Pt/W/Mn electrodes operated for 2500 
hours, limiting currents varied with electrode thickness, and the ac- 
tivation parameters could be assigned primarily to the surface/grain 
boundary diffusion process. 17 refs. 

28503 (LA-12236-PR) Mililwatt Generator Project: 
Progress report, April 1986—March 1988. Latimer, T.W.; Rine- 
hart, G.H. Los Alamos National Lab., NM (United States). 
May 1992. 20p. by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92015348. Source: OSTI; NTIS; INIS; GPO Dep. 

This report covers progress on the Milliwatt Generator Project 
from April 1986 through March 1988. Activities included fuel 
processing and characterization, production of heat sources, fabri- 
cation of pressure-burst test units, compatibility studies, impact 
testing, and examination of surveillance units. The major task of 
the Los Alamos Milliwatt Generator Project is to fabricate 
MC2893A heat sources (4.0 W) for MC2730A radioisotope thermo- 
electric generators (RTGS) and MC3599 heat sources (4.5 W) for 
MC3500 RTGs. The MWG Project interfaces with the following 
contractors: Sandia National Laboratories, Albuquerque (designer); 
E.l. du Pont de Nemours and Co. (inc.), Savannah River Piant 
(fuel); Monsanto Research Corporation, Mound Facility (metal 
hardware); and General Electric Company, Neutron Devices De- 
partment (RTGs). In addition to MWG fabrication activities, Los 
Alamos is involved in (1) fabrication of pressure-burst test units, (2) 
compatibility testing and evaluation, (3) examination of surveillance 
units, and (4) impact testing and subsequent examination of com- 
patibility and surveillance units. 


3005 Fuel Celis 
Refer also to citation(s) 27253 


28504 (ANL/CP-—76343) Intermediate alec- 
trolytes for SOFC. Bloom, |.; Krumpelt, M.; Hash, M.C.; 
Zebrowski, J.P.; Zurawski, D. Argonne National Lab., IL (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-920748— 
2: US Department of Energy contractors review meeting on fuel 
cells, Morgantown, WV (United States), 14-15 Jul 1992). Order 
Number DE92018786. Source: OSTI; NTIS; GPO Dep. 
The objective of this work is to identify a new set of materials 
that would allow the operation of the solid oxide fuel cell in the 
C temperature range. The approach that is being 
used is to start with a systematic evaluation of new electrolyte ma- 
terials and then to develop compatible electrode and interconnect 
materials. 


28505 (ANL/CP-76387) Sealant research for solid oxide 
fuel cells. Dorris, S.E.; Bloom, |.; Hash, M.C.; Krumpelt, M. Ar- 
gonne National Lab., IL (United States). Jun 1992. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-920748-3: US Department of Energy 
contractors review meeting on fuel cells, Morgantown, WV (United 
States), 14-15 Jul 1992). Order Number DE92019044. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this work is to develop sealing materials for solid 
oxide fuels cells (SOFCs). A suitable sealant must form strong, 
dense bonds with SOFC components, be chemically and mechani- 
cally compatible with the components, be stable at 1000°%9***C in 
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the operating environment of the SOFC (H? and H?O on the anode 
side, O2 on the cathode side), and must be nonconductive. 


28506 (DOE/MC/22194—-T8) Development of metal-coated 
ceramic anodes molten carbonate fuel cells: First interim 
technical progress report, September 30, 1985-December 31, 
1985. Richerson, D.W.; Khandkar, A. Ceramatec, Inc., Salt Lake 
City, UT (United States). Jan 1986. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-85MC22194. 
Order Number DE92017715. Source: OSTI; NTIS; GPO Dep. 
Investigations into low cost ceramic substrates and the effect of 
Ni/Cu ratio for metal-coated ceramic anodes is warranted. Overall, 
the program follows an anode development/testing pattern which is 
sequentially executed in tasks for out-of-cell evaluations and for in- 
cell evaluations. Reports will emphasize: test procedures and set- 
up, testing status/data, performance results/evaluations when 
combined with post-test materials analyses, and recommendations. 


(vc) 


28507 (DOE/MC/23264-3) Determination of optimum elec 
trolyte composition for molten carbonate fuel cells: Quarterly 
technical progress report, October-December 1986. Pigeaud, 
A. Energy Research Corp., Danbury, CT (United States). [1986]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-86MC23264. Order Number DE92017546. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this study is to determine the optimum elec- 
trolyte composition for molten carbonate fuel cells. To accomplish 
this, the contractor will provide: (1) Comprehensive reports of on- 
going efforts to optimize carbonate composition. (2) A list of 
characteristics affected by electrolyte composition variations (e.g. 
ionic conductivity, vapor pressure, melting range, gas solubility, ex- 
change current densities on NiO, corrosion and cathode dissolution 
effects). (8) Assessment of the overall effects that these character- 
istics have on state-of-the-art cell voltage and lifetime. 


28508 (DOE/MC/23264-6) Determination of optimum elec 
trolyte composition for molten carbonate fuel cells: Quarterly 
technical progress report, January-March 1987. Yuh, C.Y.; 
Pigeaud, A. Energy Research Corp., Danbury, CT (United States). 
[1987]. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-86MC23264. Order Number 
DE92017547. Source: OSTI; NTIS; GPO Dep. 

The objective of this study is to determine the optimum elec- 
trolyte composition for molten carbonate fuel cells. To accomplish 
this, the contractor will provide: (1) Comprehensive reports of on- 
going efforts to optimize carbonate composition. (2) A list of 
characteristics affected by electrolyte composition variations (e.g. 
ionic conductivity, vapor pressure, melting range, gas solubility, ex- 
change current densities on NiO, corrosion and cathode dissolution 
effects). (3) Assessment of the overall effects that these character- 
istics have state-of-the-art cell voltage and lifetime. 


28509 (DOE/MC/23264-9) Determination of optimum elec- 
trolyte composition for molten carbonate fuel cells: Quarterly 
technical progress report, April-June 1987. Yuh, C.Y.; Pigeaud, 
A. Energy Research Corp., Danbury, CT (United States). [1987]. 
25p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-86MC23264. Order Number DE92017545. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this study is to determine the optimum elec- 
trolyte composition for molten carbonate fuel cells. To accomplish 
this, the contractor will provide: (1) Comprehensive reports of on- 
going efforts to optimize carbonate composition. (2) A list of 
characteristics affected by electrolyte composition variations (e.g. 
ionic conductivity, vapor pressure, melting range, gas solubility, ex- 
change current densities on NiO, corrosion and cathode dissolution 
effects). (3) Assessment of the overall effects that these character- 
istics have on state-of-the-art cell voltage and lifetime. 


28510 (DOE/MC/23264-T5) Determination of optimum elec- 
trolyte composition for molten carbonate fuel cells: Quarterly 
technical progress report No. 18. Yuh, C.Y.; Pigeaud, A. Energy 
Research Corp., Danbury, CT (United States), Mar 1988. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC21-86MC23264. Order Number DE92017774. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this study is to determine the optimum elec- 
trolyte composition for molten carbonate fuel cells. To accomplish 
this, the contractor will provide: (1) Comprehensive reports of on- 
going efforts to optimize carbonate composition. (2) A list of 
characteristics affected by electrolyte coniposition variations (e.g. 
ionic conductivity, vaper pressure, melting range, gas solubility, ex- 
change current densities on NiO, corrosion and cathode dissolution 
effects). (8) Assessment of the overall effects that these character- 
istics have on state-of-the-art cell voltage and lifetime. 


28511 (DOE/MC/23264—T6) Determination of optimum elec- 
trolyte composition for molten carbonate fuel cells: Quarterly 
technical progress report No. 21. Yuh, C.Y.; Pigeaud, A. Energy 
Research Lab., Danbury, CT (United States). Jun 1988. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-86MC23264. Order Number DE92017775. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this study is to determine the optimum elec- 
trolyte composition for molten carbonate fuel cells. To accomplish 
this, the contractor will provide: (1) Comprehensive reports of on- 
going efforts to optimize carbonate composition. (2) A list of 
characteristics affected by electrolyte composition variations (e.g. 
ionic conductivity, vapor pressure, melting range, gas solubility, ex- 
change current densities on NiO, corrosion and cathode dissolution 
effects). (3) Assessment of the overall effects that these character- 
istics have on state-of-the-art cell voltage and lifetime. 


28512 (DOE/MC/23264-T7) Determination of optimum elec- 
trolyte composition for molten carbonate fuel cells: Quarterly 
technical progress report, October-December 1987. Yuh, C.Y.; 
Pigeaud, A. Energy Research Corp., Danbury, CT (United States). 
[1987]. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-86MC23264. Order Number 
DE92017776. Source: OSTI; NTIS; GPO Dep. 

The goal of this program is the development of a molten carbon- 
ate fuel cell (MCFC) anode which is more tolerant of sulfur 
contaminants in the fuel than the current state-of-the-art nickel- 
based anode structures. This program addresses two different but 
related aspects of the sulfur contamination problem. The primary 
aspect is concerned with the development of a sulfur tolerant elec- 
trocatalyst for the fuel oxidation reaction. A secondary issue is the 
development of a sulfur tolerant water-gas-shift reaction catalyst 
and an investigation of potential steam reforming catalysts which 
also have some sulfur tolerant capabilities. These two aspects are 
being addressed as two separate tasks. 


28513 (DOE/MC/23267-T3) Sulfur tolerant anode materials: 
Quarterly report, January 1—March 31, 1988. Institute of Gas 
Technology, Chicago, IL (United States). May 1988. 29p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-86MC23267. Order Number DE92017771. Source: OSTI; 
NTIS; GPO Dep. 

The goal of this program is the development of a molten carbon- 
ate fuel cell (MCFC) anode which is more tolerant of sulfur 
contaminants in the fuel than the current state-of-the-art nickel- 
based anode structures. This program addresses two different but 
related aspects of the sulfur contamination problem. The primary 
aspect is concerned with the development of a sulfur tolerant elec- 
trocatalyst for the fuel oxidation reaction. A secondary issue is the 
development of a sulfur tolerant water-gas-shift reaction catalyst 
and an investigation of potential steam reforming catalysts which 
also have some sulfur tolerant capabilities. These two aspects are 
being addressed as two separate tasks. 


28514 (DOE/MC/23267-T4) Sulfur tolerant anode materials: 
Quarterly report, October 1-December 31, 1986. Institute of Gas 
Technology, Chicago, IL (United States). Feb 1987. 39p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-86MC23267. Order Number DE92017772. Source: OSTI; 
NTIS; GPO Dep. 

The goal of this program is the development of a molten carbon- 
ate fuel cell (MCFC) anode which is more tolerant of sulfur 
contaminants in the fuel than the current state-of-the-art nickel- 
based anode structures. This program addresses two different but 





related aspects of the sulfur contamination problem. The primary 
aspect is concerned with the development of a sulfur tolerant elec- 
trocatalyst for the fuel oxidation reaction. A secondary issue is the 
development of a sulfur tolerant water-gas-shift reaction catalyst 
and an investigation of potential steam reforming catalysts which 
also have some sulfur tolerant capabilities. These two aspects are 
being addressed as two separate tasks. 


28515 (DOE/MC/23267-T5) Sulfur tolerant anode materials: 
Quarterly report, October 1—-December 31, 1987. Institute of Gas 
Technology, Chicago, IL (United States). Feb 1988. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-86MC23267. Order Number DE92017773. Source: OSTI; 
NTIS; GPO Dep. 

The goal of this program is the development of a molten carbon- 
ate fuel cell (MCFC) anode which is more tolerant of sulfur 
contaminants in the fuel than the current state-of-the-art nickel- 
based anode structures. This program addresses two different but 
related aspects of the sulfur contamination problem. The primary 
aspect is concerned with the development of a sulfur tolerant elec- 
trocatalyst for the fuel oxidation reaction. A secondary issue is the 
development of a sulfur tolerant water-gas-shift reaction catalyst 
and an investigation of potential steam reforming catalysts which 
also have some sulfur tolerant capabilities. These two aspects are 
being addressed as two separate tasks. 


28516  (DOE/MC/23270-T1) Molten carbonate fuel cell tech- 
nology improvement: Quarterly technical progress report No. 
17 tor period ending May 1989. International Fuel Cells Corp., 
South Windsor, CT (United States). Sep 1989. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
87MC23270. (FCR-10541). Order Number DE92017583. Source: 
OSTI; NTIS; GPO Dep. 

The overall objective of this program is to define a competitive 
Coal Gasification/Molten Carbonate Fuel Cell power pliant and the 
associated technology development requirements and to develop 
an improved cell configuration for molten carbonate fuel cans 
which has improved performance, has reduced cell creep and elec- 


trolyte management consistent with 40,000 hour projected life, 
reduces existing cell cost, and is adaptable to a range of power 
plant applications. 


28517 (DOE/MC/25009-T26) Effects of coalderived trace 
species on the performance of molten carbonate fuel cells: 
Topical report on thermochemical studies. Pigeaud, A. Energy 
Research Corp., Danbury, CT (United States). Oct 1991. 12ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC25009. Order Number DE92017795. Source: 
OSTI; NTIS; GPO Dep. 

The overall objective of the present study was to determine in 
detail the interaction effects of 10 simultaneously present, coal-gas 
contaminants, both on each other and on components of the Car- 
bonate Fuel Cell. The primary goal was to assess underlying 
chemistries and reaction mechanisms which may cause decay in 
fuel cell performance or endurance as a result of both physics- 
chemical and/or mechanical interactions with the cell components 
and internal fuel cell parts. It was found, both from theory and cell 
test evidence, that trace contaminant interactions may occur with: 
Fuel-cell Electrodes (e.g., in this study with the Ni-anode), Lithiur/ 
Potassium Carbonate Electrolyte, Nickel and SS-Hardware, and by 
Mechanical Obstruction of Gas Flow in the Anode Plenum. 


28518 (DOE/MC/25104-3092) Technology commercializa- 
tion cost model and component case study: Final report. 
Booz, Allen and Hamilton, Inc., Bethesda, MD (United States); 
Cobb (Michael A.) and Co., Akron, OH (United States). Dec 1991. 
48p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-86MC25104. Order Number DE92001280. Source: 
OSTI; NTIS; GPO Dep. 

Fuel cells seem poised to emerge as a clean, efficient, and cost 
competitive source of fossil fuel based electric power and thermal 
energy. Sponsors of fuel cell technology development need to de- 
termine the validity and the attractiveness of a technology to the 
market in terms of meeting requirements and providing value which 
exceeds the total cost of ownership. Sponsors of fuel cell develop- 
ment have addressed this issue by requiring the developers to 
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prepare projections of the future production cost of their fuel cells 
in commercial quantities. These projected costs, together with per- 
formance and life projections, provide a preliminary measure of the 
total value and cost of the product to the customer. Booz-Allen & 
Hamilton Inc. and Michael A. Cobb & Company have been re- 
tained in several assignments over the years to audit these cost 
projections. The audits have gone well beyond a simple review of 
the numbers. They have probed the underlying technical and finan- 
cial assumptions, the sources of data on material and equipment 
costs, and explored issues such as the realistic manufacturing 
yields which can be expected in various processes. Based on the 
experience gained from these audits, the DOE gave Booz-Allen 
and Michael A. Cobb & company the task to develop a criteria to 
be used in the execution of future fuel cell manufacturing cost 
studies. It was thought that such a criteria would make it easier to 
execute such studies in the future as well as to cause such studies 
to be more understandable and comparable. 


28519 (DOE/MC/25166-T13) Yttrie-stabilized zirconia solid 
oxide electrolyte fuel cells, monolithic solid oxide fuel cells: 
Quarterly report, 1989. Allied-Signal Aerospace Co., 
Torrance, CA (United States). AiResearch Los Angeles Div. [1989]. 
35p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC25166. Order Number DE92017798. Source: 
OSTI; NTIS; GPO Dep. 

Small cell size, thin ceramic components, and high operating 
temperature are the key features of the MSOFC. The smail size of 
individual cells in the monolithic structure increases the active sur- 
face area. For example, an MSOFC with channels about 1 mm in 
diameter has a ratio of active surface area to volume of about 9.4 
sq cm/cu cm. This is about seven times the ratio for conventional 
fuel cells. On this basis alone, an MSOFC with a channel diameter 
of 1 mm should produce the same power as a conventional fuel 
cell seven times as large. The high current density of the MSOFC 
results from the small cell size and ensuing low internal resistance. 
The current density is high at the fuel inlet end of the fuel channel 
where the thermodynamic driving force (Nernst potential) is high- 
est. Similarly, the current density is low at the outlet end of the fuel 
channel where the Nernst potential is lowest. Because of the high 
operating temperature of the MSOFC (1000°C), hydrocarbon fuels 
can be reformed in the fuel channels. The reform reaction pro- 
duces hydrogen which is consumed by the fuel cell. Catalytic 
reforming of methane and natural gas within a solid oxide fuel cell 
has been demonstrated. 


28520 (DOE/MC/25166-T14) Yttria-stablilized zirconia solid 
oxide electrolyte fuel cells, monolithic solid oxide fuel cells: 
Quarterly report, Ju ber 1989. Allied-Signal Aerospace 
Co., Torrance, CA (United States). AiResearch Los Angeles Div. 
[1989]. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-88MC25166. Order Number 
DE92017797. Source: OSTI; NTIS; GPO Dep. 

The MSOFC features of thin ceramic components, small cell 
size, and 1000°C operating temperature combine to provide very 
high power densities of about 8 kW/kg or 4 kW/L for the MSOFC 
(fuel cell only, coflow version). This very high power density cou- 
pled with expected efficiencies of over 50 percent offers the 
possibility of successful competition with existing electrical genera- 
tion systems. The ability of the MSOFC to reform hydrocarbon 
fuels within the fuel channels allows existing fuels and fuel distribu- 
tion methods to be used with minor modifications for most 
applications. The power density of the MSOFC is high enough to 
meet the demands of many diverse applications such as 
aerospace, transportation, portable power systems, and micro- 
cogeneration systems, as well as more conventional utilities 
systems. The primary development challenge is to fabricate the 
MSOFC structure by co-sintering all four fuel cell materials into the 
corrugated “honeycomb” structure (stack). The objectives of the 
cost study are: To assess the manufacturing cost for the MSOFC 
assuming a nominal production rate of 200 MW/year for coal-based 
system applications. To define an integrated coal gasification 
MSOFC system with a potential for reducing plant heat rate and 
capital costs below 7,100 BTU/kWh and $1,300/kW, respectively. 


28521 (DOE/MC/26006-T10) Monolithic solid oxide fuel cell 
technology advancement for coal-based power generation: 
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Quarterly technical status report, January-March 1992. Allied- 
Signal Aerospace Co., Torrance, CA (United States). AiResearch 
Los Angeles Div. 14 Apr 1992. 65p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-89MC26006. 
Order Number DE92017799. Source: OSTI; NTIS; GPO Dep. 

The program is conducted by a team consisting of AiResearch 
Los Angeles Division of Allied-Signal Aerospace Company and Ar- 
gonne National Laboratory (ANL). The objective of the program is 
to advance materials and fabrication methodologies to develop a 
monolithic solid oxide fuel cell (MSOFC) system capable of meet- 
ing performance, life, and cost goals for coal-based power 
generation. The program focuses on materials research and devel- 
opment, fabrication process development, cell/stack performance 
testing and characterization, cost and system analysis, and quality 
development. 


28522 (DOE/MC/26006-T11) Monolithic solid oxide fuel cell 
technology advancement for coal- based power generation: 
Quarterly report, December 1991. Allied-Signal Aerospace Co., 
Torrance, CA (United States). AiResearch Los Angeles Div. 15 Jan 
1992. 75p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-89MC26006. Order Number 
DE92017651. Source: OSTI; NTIS; GPO Dep. 

The program is conducted by a team consisting of AiResearch 
Los Angeles Division of Allied-Signal Aerospace Company and Ar- 
gonne National Laboratory (ANL). The objective of the program is 
to advance materials and fabrication methodologies to develop a 
monolithic solid oxide fuel cell (MSOFC) system capable of meet- 
ing performance, life, and cost goals for coal-based power 
generation. The program focuses on materials research and devel- 
opment, fabrication process development, cell/stack performance 
testing and characterization, cost and system analysis, and quality 
development. 


28523 (DOE/MC/26015-2988) Development of improved 
cathodes for solid oxide fuel cells: Final report. Anderson, H.U. 
Missouri Univ., Rolla, MO (United States). Mar 1991. 31p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG21-89MC26015. Order Number DE91002068. Source: OSTI; 
NTIS; GPO Dep. 

The University of Missouri-Rolla conducted a 17 month research 
program focused on the development and evaluation of improved 
cathode materials for solid oxide fuel cells (SOFC). The objectives 
of this program were: (1) the development of cathode materials of 
improved stability in reducing environments; and (2) the develop- 
ment of cathode materials with improved electrical conductivity. 
The program was successful in identifying some potential candi- 
date materials: Air sinterable (La,Ca)(Cr,Co)O3 compositions were 
developed and found to be more stable than La Sr MnO, to- 
wards reduction. Their conductivity at 1000°C ranged between 30 
to 60 S/cm. Compositions within the (Y,Ca)(Cr,Co,Mn)O3 system 
were developed and found to have higher electrical conductivity 
than La_gSr.2MnOz and preliminary results suggest that their stabil- 
ity towards reduction is superior. 


28524 (LA-UR-92-1893) PEM (Proton exchange membrane) 
fuel cell stack heat and mass measurement. Vanderborgh, N.E.; 
Kimble, M.C.; Huff, J.R.; Hedstrom, J.C. Los Alamos National Lab., 
NM (United States). [1992]. 6p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-920801-17: 27. intersociety energy conversion 
engineering conference, San Diego, CA (United States), 3-7 Aug 
1992). Order Number DE92017520. Source: OSTI; NTIS; GPO 


PEM stacks are under evaluation as candidates for future space 
power technology. Results of long-term operation on a set of con- 
temporary stacks fitted with different proton exchange membrane 
materials are given. Data on water balances show effects of mem- 
brane materials on stack performance. 15 refs. 


28525 (LA-UR-92-2155) Reactant gas flow fields in ad- 
vanced PEM (Proton Exchange Membrane) fuel cell designs. 
Kimble, M.C.; Vanderborgh, N.E. Los Alamos National Lab., NM 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920801-20: 27. intersociety energy conversion engineering 
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conference, San Diego, CA (United States), 3-7 Aug 1992). Order 
Number DE92018897. Source: OSTI; NTIS; GPO Dep. 

A mathematical model of the two-phase flow in a fuel cell gas 
channel is developed and used to predict the mass, momentum, 
and thermal distributions of a multi-component gas and liquid water 
mixture on the cathode side. Regions were flooding may occur are 
demonstrated by using the model evaluated with various operating 
conditions typical of fuel cell operations. Conditions where dry, sat- 
urated, and two-phase flows are introduced into the channel are 
demonstrated and the results compared. These results show the 
distribution of water and heat in the channel which may be used to 
design better flow channels. 


28526 (LBL-32332) Sol-gel derived ceramic electrolyte 
films on porous substrates. Kueper, T.W. Lawrence Berkeley 
Lab., CA (United States). May 1992. 122p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE92016990. Source: OSTI; NTIS; GPO Dep. 

A process for the deposition of sol-gel derived thin films on 
porous substrates has been developed; such films should be 
useful for solid oxide fuel cells and related applications. Yttria- 
stabilized zirconia films have been formed from metal alkoxide 
starting solutions. Dense films have been deposited on metal sub- 
strates and ceramic substrates, both dense and porous, through 
dip-coating and spin-coating techniques, followed by a heat treat- 
ment in air. X-ray diffraction has been used to determine the 
crystalline phases formed and the extent of reactions with various 
substrates which may be encountered in gas/gas devices. Surface 
coatings have been successfully applied to porous substrates 
through the control of substrate pore size and deposition parame- 
ters. Wetting of the substrate pores by the coating solution is 
discussed, and conditions are defined for which films can be de- 
posited over the pores without filling the interiors of the pores. 
Shrinkage cracking was encountered in films thicker than a critical 
value, which depended on the sol-gel process parameters and on 
the substrate characteristics. Local discontinuities were also 
observed in films which were thinner than a critical value which de- 
pended on the substrate pore size. A theoretical discussion of 
cracking mechanisms is presented for both types of cracking, and 
the conditions necessary for successful thin formation are defined. 
The applicability of these film gas/gas devices is discussed. 


28527 Method and us for comparing fuel cell volt- 
age. Blair, J.D.; Dircks, K. 8 Dec 1991. Filed date 8 Jun 1990. 
Canada Patent patent application 2018639. 25p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$6.00 CAN; MF $4.00 CAN. 

A method is provided for monitoring the performance of one or 
more fuel cells in a plurality of electrical series connected fuel 
cells, in order to control the fuel cells and their supporting equip- 
ment and to prevent operation in regimes which might cause 
damage to the fuel cell stack or represent a hazard. The method 
comprises dividing the fuel cells into at least 2 groups, measuring 
the voltage across each group of cells, and comparing the mea- 
sured voltage with a predetermined standard voltage for the 
number of cells in the group. An alarm may be provided so that 
when the measured voltage of a group of cells falls below a prede- 
termined level, a shutdown procedure for systems supporting the 
fuel cells can be activated. An apparatus for carrying out the 
method of the invention includes voltage measuring means 
adapted to measure the voltage across groups of fuel cells and 
across all the fuel cells in the series, and comparator means for 
comparing the voltage of the group of cells with a predetermined 
voltage or with the voltage across other groups of cells. 4 figs. 
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28528 (NEI-DK-896) Potentials for saving electricity: Ex- 
periment in the public sector: Note on experiment, no. 3: 





Experiences gained with regard to saving electricity in the ad- 
ministrative areas of Odense, Esbjerg and Ishoej. Hansen, H. 
Amternes og Kommunernes Forskningsinstitut, Copenhagen (Den- 
mark). 1989 18p. (In Danish). Contract ENS-1223/89-14. Order 
Number DE92540848. Source: OSTI; NTIS. 

EFP-89. 

Answers to the questions put to the authorities in each of the 
three areas on the stadium reached regarding - efforts to save 
electricity, the nature of the training of personel who are responsi- 
ble for these efforts, administrative details concerning political 
decisions regarding electricity saving and initiatives taken which 
are aimed at changing user behaviour - are presented in detail and 
afterwards compared with each other. (AB). 


28529 (NEI-DK-899) Energy use in Denmark: An interne- 
tional perspective. Schipper, L.; Howarth, R.; Andersson, B. 
Lawrence Berkeley Lab., CA (United States). Energy and Environ- 
ment Div. Apr 1992 195p. Sponsored by Energistyrelsen, 
Copenhagen (Denmark); ELKRAFT A.m.b.A., Ballerup (Denmark); 
Jysk-Fynske Elsamarbejde (ELSAM), Fredericia (Denmark); 
Oliebranchens Faellesrepraesentation, Copenhagen (Denmark); 
Komgas, Hoersholm (Denmark). Contract DE-AC03-76SF00098. 
Order Number DE92540869. Source: OSTI; NTIS. 

An analysis of the evolution of energy use in Denmark since the 
early 1970s is presented. The purpose of the study was to shed 
light on the future characteristics of energy use in Denmark, with 
particular emphasis on energy efficiency. This has been identified 
by Danish authorities as a key element in Denmark's efforts to re- 
strain pollutant emissions, including carbon dioxide. Answers are 
given to the questions on how structure and efficiency of energy 
use in the country have evolved since the early 1970s, how it 
differs from that of other countries, and on how much energy Den- 
mark has saved and why. The analysis poses questions such as 
whether energy savings in Denmark will persist, and if changes in 
the lifestyles of Danes will offset or reinforce energy conservation. 
It is stated that most of the energy savings achieved were due to 
improvements in technology, and that short term changes in con- 
sumer behaviour were significant in reducing space heating needs, 
and energy use reduction in connection with transportation. Higher 
energy prices were an important stimulus to improved energy effi- 
ciency. It is claimed that the rate of improvement has slowed down 
significantly since 1984 and that present trends do not point to- 
wards the goals set for energy conservation by 2010. (AB) (80 
refs.). 
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28530 (AUC-IBT-R-9015) Flow conditions in rooms ventl- 
lated In accordance with the principle of both mixing and 
displacement. Heiselberg, P. Aalborg Universitetscenter (Den- 
mark). Inst. for Bygningsteknik. May 1990. 230p. (in Danish). Order 
Number DE92540818. Source: OSTI; NTIS. 

The flow conditions in ventilated rooms are experimentally 
investigated for both mixing and displacement ventilation. The ex- 
perimental work has included measurements of both velocities, 
temperatures and concentration levels as well as flow visualization 
by smoke. Thermal flow in ventilated rooms are treated both theo- 
retically and experimentally. Results and conclusions are presented 
in detail. (AB) (42 refs.). 


28531 (AUC-IBT-R-9046) Calculation of vertical tempere- 
ture gradients in heated rooms. Indoor environmental 
technology. Paper no. 17. Overby, H.; Steen-Thoede, M. Aalborg 
Universitetscenter (Denmark). Inst. for Bygningsteknik. Dec 1990. 
15p. (CONF-9006420—1: ROOMVENT '90: international confer- 
ence on engineering aero- and thermodynamics of ventilated 
rooms, Oslo (Norway), Jun 1990). Order Number DE92540819. 
Source: OSTI; NTIS. 

This paper deals with a simple model which predicts the vertical 
temperature gradient in a heated room. The gradient is calculated 
from a dimensionless temperature profile which is determined by 
two room air temperatures only, the mean temperature in the occu- 
pied zone and the mean temperature in the zone above the 
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occupied zone. A model to calculate the two air temperatures has 
been developed and implemented in Suncode-PC, a thermal analy- 
sis programme for residential and small commercial buildings. The 
dimensionless temperature profile based on measurements in a 
laboratory test room is presented, and the improvement of the pro- 
gramme is validated by comparing laboratory measurements with 
simulated results. (au). 


28532 (BNL-47391) Condensing economizers: Thermal 
performance and particulate removal efficiencies. Butcher, T.A. 
(Brookhaven National Lab., Upton, NY (United States)); Litzke, Wai 
Lin; Park, N. Brookhaven National Lab., Upton, NY (United States). 
Feb 1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-920804—19: 
American Society of Mechanical Engineers national heat transfer 
conference and exposition, San Diego, CA (United States), 9-12 
Aug 1992). Order Number DE92016931. Source: OSTI; NTIS; 
GPO Dep. 

Condensing economizers can be used to increase the thermal 
efficiency of boilers and furnaces. This project has involved a study 
of these specifically for application to coal-water mixture fuels al- 
though the results can be extended to other fuels. experimental 
studies to evaluate thermal performance and removal of particu- 
lates across indirect contract economizers have been performed. 
The test arrangement incorporates oil firing with the injection of fly- 
ash into the flue gas to simulate coal combustion products. Water 
sprays into the combustion products are used to achieve variable 
flue gas moisture content and a variable amount of condensation 
in the economizers. The economizers are tubular with flue gas on 
the outside of the tubes. Tube surfaces are plastic coated to pre- 
vent corrosion. The gas temperature and condensation profiles 
through the economizers have been predicted and overall 
predicted performance has been compared with test results. Mech- 
anisms for particle removal are discussed and predicted removal 
efficiencies as a functions of particle diameter are presented. It is 
is shown that inertial impaction is the dominant mechanism and 
particle removal efficiencies up to 89% have been realized. 


28533 (BNL-47614) Krakow Clean Fossil Fuels and Energy 
Efficiency Project. Butcher, T.A.; Pierce, B.; Krajewski, R.; LaM- 
ontagne, J.; Kirchstetter, T. Brookhaven National Lab., Upton, NY 
(United States). May 1992. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-920736-3: Coal preparation, utilization, and environmental 
control conference, Pittsburgh, PA (United States), 26-31 Jul 1992). 
Order Number DE92016933. Source: OSTI; NTIS; GPO Dep. 

In Karkow, Poland almost half of the energy used for heating is 
supplied by local, solid-fuel-fired boilerhouses and home stoves. 
These facilities are referred to as the “low emission sources” and 
are primary contributors of particulates and hydrocarbon air pollu- 
tion in the city and secondary contributors of sulfur dioxide and 
carbon monoxide. The Support of Eastern European Democracy 
Act of 1989 directed the US Department of Energy to undertake an 
equipment assessment project aimed at developing the capability 
within Poland to manufacture or modify industrial-scale combustion 
equipment to utilize fossil fuels cleanly. The Project is being con- 
ducted in a manner that can be generalized to all of Poland and 
uito the rest of Eastern Europe. The project plan includes three 
phases which have been developed around five specific subpro- 
jects. In Phase 1, technical and economic assessments will be 
made of pollution reduction options for the five subprojects. Phase 
2 plans call for public meetings in the US and Poland for compa- 
nies interested in forming joint ventures. Information will be 
available in these meetings to enable companies to identify mar- 
kets and select potential partners that meet with their capabilities 
and interests. In Phase 3, DOE will issue a solicitation for Polish 
American joint ventures to perform commercial feasibility studies 
for the supply of US technology applicable to one or more of the 
five subprojects. The selected joint venture companies would re- 
ceive assistance in the form of cooperative agreements requiring at 
least 50% cost-sharing to perform those activities necessary to per- 
mit them to conduct business in Poland. 


28534 (CONF-9206112-2) An analytical screening of alter- 


natives for R-502 in low-temperature refrigerating applications. 
Fischer, S.K. Oak Ridge National Lab., TN (United States). [1992]. 
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16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 1992 American Society of Heat- 
ing, Refrigerating, and Air-Conditioning Engineers (ASHRAE) 
meeting; Baltimore, MD (United States); 27 Jun --1 jul 1992. Order 
Number DE92017162. Source: OSTI; NTIS; GPO Dep. 

R-502 is used as the working fluid of low-temperature refrigerat- 
ing systems with evaporating temperatures as low as —40°F 
(—40°C). It was selected as the refrigerant of choice for these ap- 
plications because it is both nonflammable and nontoxic and has 
an acceptable compressor discharge temperature when used in a 
high-efficiency vapor-compression system. Replacement fluids are 
going to be needed for use in place of R-502, however, because of 
the provisions of the Montreal Protocol. R-502 is an azeotropic 
blend of R-22 and R-115, and R-115 is a chlorofluorocarbon (CFC) 
that is contributing to the destruction of stratospheric ozone. The 
provisions of the Montreal Protocol currently require a total phase- 
out of the production of all fully halogenated CFCs, including 
R-115, by the year 2000. Consequently, replacement fluids will be 
needed for new and existing equipment. This study was initiated to 
identify other possible fluids that can be used either in new or 
retrofit applications for low-temperature refrigerant. It includes an 
evaluation of predicted cycle efficiency, system capacity, pressure 
ratio, fluid flammability, and compressor discharge temperature. 
Eight different chemical compounds are considered for use as pure 
refrigerants as well as components in binary and ternary mixtures: 
R-134a, R-134, R-125, R-143a, R-152a,R-32, R-124, and R-22. An 
exhaustive study of the composition of blends was performed to 
determine the mass fractions of each component in the mixtures 
that are most promising on the basis of efficiency, flammability, low 
discharge temperature, and acceptable capacity and pressure ratio. 
Several blends are identified for further laboratory and analytical 
evaluation. 


28535 (CONF-920801-19) Stirling heat pump external heat 
systems: An appliance perspective. Vasilakis, A.D. (Advanced 
Mechanical Technology, Inc., Newton, MA (United States)); 
Thomas, J.F. Oak Ridge National Lab., TN (United States). [1992]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 27. intersociety energy conver- 
sion engineering conference; San Diego, CA (United States); 3-7 
Aug 1992. Order Number DE92018251. Source: OSTI; NTIS; GPO 


A major issue facing the Stirling Engine Heat Pump is system 
cost, and, in particular, the cost of the External Heat System 
(EHS). The need for high temperature at the heater head (600°C 
to 700°C) results in low combustion system efficiencies unless effi- 
cient heat recovery is employed. The balance between energy 
efficiency and use of costly high temperature materials is critical to 
design and cost optimization. Blower power consumption and NO, 
emissions are also important. A new approach to the design and 
cost optimization of the EHS system was taken by viewing the sys- 
tem from a natural gas-fired appliance perspective. To develop a 
design acceptable to gas industry requirements, American National 
Standards Institute (ANSI) code considerations were incorporated 
into the design process and material selections. A parametric engi- 
neering design and cost model was developed to perform the 
analysis, including the impact of design on NO, emissions. Analy- 
sis results and recommended EHS design and material choices are 
given. 


28536 (CONF-920969-1) The effect of radon-resistant con- 
struction techniques in a crawispace house. Dudney, C.S. (Oak 
Ridge National Lab., TN (United States)); Wilson, D.L.; Dyess, 
T.M. Oak Ridge National Lab., TN (United States). [1992]. 20p. 
Sponsored by Environmental Protection Agency, Washington, DC 
(United States). DOE Contract AC05-840R21400. From interna- 
tional symposium on radon and reduction technology; Minneapolis, 
MN (United States); 22-25 Sep 1992. Order Number DE92018993. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An extensive battery of radon-diagnostic tests were performed 
on two different houses built on the SAME foundation. A house 
was studied as part of a multi-year evaluation of radon mitigation 
measures in the Tennessee Valley. The original house was de- 
stroyed in a fire caused by a faulty space heater. The second 
house was built on the same foundation using passive techniques 
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to reduce radon transport via the crawlspace to the living area. The 
rebuilt house achieved a 60% reduction in the volumetric transport 
of air from crawlspace to living area when the heating and cooling 
system was not operating. An even greater reduction was found 
when the HAC system was operating, reflecting the benefits of 
new, well-sealed ductwork. In spite of these enhancements, the 
passive measures failed to reduce radon concentrations to below 4 
pCi/L. The primary reason is believed to be the enclosure of the 
open carport to form a garage at the time of reconstruction. 


28537 (DOE/BP/16383-T1) Energy code enforcement train- 
ing manual covering the Washington State Energy Code and 
the Ventilation and Indoor Air Quality Code: Washington State 
Energy Code Program. Washington State Energy Office, Olympia, 
WA (United States). May 1992. 352p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG79-91BP16383. 
Order Number DE92019529. Source: OSTI; NTIS; GPO Dep. 

This manual is designed to provide building department person- 
nel with specific inspection and plan review skills and information 
on provisions of the 1991 edition of the Washington State Energy 
Code (WSEC). It also provides information on provisions of the 
new stand-alone Ventilation and Indoor Air Quality (ViIAQ) 
Code.The intent of the WSEC is to reduce the amount of energy 
used by requiring energy-efficient construction. Such conservation 
reduces energy requirements, and, as a result, reduces the use of 
finite resources, such as gas or oil. Lowering energy demand helps 
everyone by keeping electricity costs down. (It is less expensive to 
use existing electrical capacity efficiently than it is to develop new 
and additional capacity needed to heat or cool inefficient buildings.) 
The new VIAQ Code (effective July, 1991) is a natural companion 
to the energy code. Whether energy-efficient or not, an homes 
have potential indoor air quality problems. Studies have shown that 
indoor air is often more polluted than outdoor air. The VIAQ Code 
provides a means of exchanging stale air for fresh, without com- 
promising energy savings, by setting standards for a controlled 
ventilation system. It also offers requirements meant to prevent in- 
door air pollution from building products or radon. 


28538 (DOE/CE/21038-T1) The measured energy impact of 
alr leakage on frame wall systems: Final report. Bhattacharyya, 
S. Texas A and M Univ., College Station, TX (United States). Dept. 
of Mechanical Engineering. Jun 1991. 179p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-89CE21038. 
Order Number DE92017374. Source: OSTI; NTIS; GPO Dep. 

Infiltration is customarily assumed to increase the heating and 
cooling load of a building by an amount equal to the mass flow 
rate of the infiltration times the enthalpy difference between the in- 
side and outside air — with the latent portion of the enthalpy 
difference sometimes neglected. An experimental and analytical in- 
vestigation has been conducted on the actual energy impact of air 
leakage on frame wall systems. Calorimetric measurements con- 
ducted on a small test cell and on a well characterized stud-cavity 
wall specimen with measured amounts of air leakage introduced 
under a variety of controlled conditions and configurations show 
convincingly that infiltration can lead to a much smaller change in 
the energy load than is customarily calculated. The data also sug- 
gest that the phenomenon occurs in full-sized houses as well. 
Infiltration Heat Exchange Effectiveness (IHEE),e, is introduced as 
a measure of the effectiveness of a building in “recovering” heat 
otherwise lost (or gained) because of infiltration. Measurements 
show that « increases as: (a) flow rate decreases; (b) flow path 
length increases; and, (c) hole/crack size decreases. 


28539 (DTH-LV-MEDD-228) Glass-covered balconies with 
high efficient utilization of passive solar heating. Noerregaard, 
A. (Danakon A/S (DK)); Bruun Joergensen, O. Danakon A/S, Taas- 
trup (Denmark); Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Lab. for Varmeisolering. Jan 1992. 44p. (in Danish). Contract TR- 
89.0100;Contract ENS-UVE-90.0068. Order Number DE92540822. 
Source: OSTI; NTIS. 

The possibilities for utilization of passive solar heating in connec: 
tion with renovation of concrete parapets on balconies in apartment 
buildings is described. The renovation has included the glass- 
covering of inside-lying balconies combined with ventilated solar 
panels on the concrete parapets. The results are based on 





measurements during a heating season. Different aspects of glass- 
covered balconies such as: moisture content of the concrete 
parapets, possible energy savings, the thermal indoor climate, 
practical problems concerning renovation of inhabited apartments, 
and the use of the balconies after they have been covered, are 
dealt with. (CLS) (10 refs.). 


28540 (ENEA-RT-AMB-91-09) Aerosol abatement by air pu- 
rifier/fionizer with electret filter. De Zaiacomo, T.; Castellani, 
C.M.; Tarroni, G.; Formignani, M. ENEA, Bologna (italy). Area 
Energia Ambiente e Salute. Jan 1992. 38p. (In Italian). (RT/AMB— 
91-09). Order Number DE92544775. Source: OSTI; NTIS (US 
Sales Only). 

The main results obtained in the course of a series of tests on a 
commercial air purifier/ionizer, are reported. The instrument is sim- 
ple, characterised by a very low power consumption and is 
therefore particularly suitable for purifying the air in domestic 
premises and offices. The efficiency of the electret filter installed in 
the unit as a function of operative parameters is investigated, to- 
gether with other phenomena that contribute to reducing the 
aerosol concentration. The efficacy of the system both in reduced 
experimental spaces and in real scale (office), is also discussed. 


28541 (ETDE-mf-92547881) District heating networks, a 
guide for practice. Cost comparison of national gas systems 
and district heat systems in residential areas. Die Gruenen 
Baden-Wuerttemberg, Stuttgart (Germany). Landesarbeitskreis En- 
ergie. Aug 1991 22p. (in German). Order Number DE92547881. 
Source: OSTI; NTIS (US Sales Only). 

A survey about the essential cost for a local heating network and 
its profitability during operation is given by means of a model cal- 
culation. The model calculation is based upon investigation on local 
heating networks in two medium-sized towns in Baden- 
Wuerttemberg. For reasons of data protection, a rounded mean 
value for the single items is given. A decision has to be made on 
the heat supply for a residential area with 800 accomodation units. 
One alternative is a local heat supply from a heating central to be 
rebuilt or a gas network for the supply of the total residential area. 
Electricity as well as gas supply belong to the urban power stations 
of the municipality. (orig/UA). 


28542 (ETDE-mf-92547898) Quantification of the solar 
utilization factor tor the calculation of the heating energy de- 
mand of bulidings. Radon, J.; Werner, H. Fraunhofer-institut fuer 
Bauphysik, Holzkirchen (Germany). [1991] 19p. (in German). Order 
Number DE92547898. Source: OSTI; NTIS (US Sales Only). 

For the calculation of the energy demand of buildings the so- 
called utilization factor plays an important role as solar gains and 
internal heat sources have to be quantified in dependence on the 
construction. It is explained how the utilization factor has to be 
quantified for monthly stationary calculations of heating energy de- 
mand and how it can be described for particular constructions in 
dependence of the heat gain-loss ratio. It shows that in case of 
light highlyinsulated external constructions the utilization factor is 
smaller than in case of heavy constructions. Here above all the in- 
fluence of the storage capacity of the internal construction is of 
great importance. (BWI). 


28543 (LBL-31936) Status of European appliance stan- 
dards. Turiel, |. (Lawrence Berkeley Lab., CA (United States)); 
Lebot, B. Lawrence Berkeley Lab., CA (United States). May 1992. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9205223-—1: International appli- 
ance technical conference, Lafayette, IN (United States), 5-6 May 
1992). Order Number DE92016991. Source: OSTI; NTIS; GPO 


The European Community (EC) recently commissioned a study 
of the impact of potential appliance standards on electricity 
consumption in the twelve EC nations. This study looks at refriger- 
ators, freezers, dishwashers, clothes washers, and clothes dryers. 
The impact of minimum efficiency standards on electricity use over 
the time period from 1995-2010 is estimated. The results of this 
study were presented to the EC in September of 1991. Revisions 
were made to the draft report and final copies sent to all interested 
parties. The member nations of the EC will soon consider whether 
they wish to implement uniform energy efficiency standards that 
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would take effect in 1995. The results of the study described above 
will be presented and the political considerations will be discussed. 
In addition, data describing the appliance market in Europe will be 
presented. 


28544 (LBL-32280) Comparison of effectiveness of sub- 
slab ventilation systems for indoor radon mitigation: A 
numerical study. Bonnefous, Y.C. (Ecole Nationale des Travaux 
Publics de l'Etat, 69 - Vaulx en Velin (France). Lab. Sciences de 
Habitat); Gadgil, A.J.; Allard, F. Lawrence Berkeley Lab., CA 
(United States). Apr 1992. 11p. (In French). Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9210127—1: 5. international Jacques Cartier conference, 
Montreal (Canada), 7-9 Oct 1992). Order Number DE92017004. 
Source: OSTI; NTIS; GPO Dep. 

The functioning of an active sub-siab ventilation system (SVS) 
has been studied successfully with the help of a previously 
evaluated numerical model. The parameters explored are the per- 
meability of the sub-slab and the gravel placed beneath it, the 
amplitude of applied pressure at the installation point of the system 
and the functioning method: depressurization or pressurization. 
The mechanisms contributing to the success of the two systems 
are identified. This numerical study shows that the presence of a 
layer of gravel beneath the sub-slab considerably improves the 
performance of the SVS. Considered separately from the extremely 
permeable sub-slabs, the depressurization systems perform better 
than the pressurization systems. 17 refs. 


28545 (NEI-DK-885) Laboratory scale manufacturing of 
vacuum windows. Bezzel Hansen, E. Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Inst. for Mineralindustri. 1992 39p. Order 
Number DE92540863. Source: OSTI; NTIS. 

The aim was to improve and develope the manufacture of highly 
insulating vacuum windows. The application of metallic spacers, 
the theoretical analysis of thermal stability when the spacers are 
exposed to high vacuum and high temperature, a simple approach 
to the calculation of strength, experimental work on the deforma- 
tion of spacers and production procedure are all described in 
detail. The plotting technique and apparatus that was utilized are 
characterized and the development of methods to improve density 
of the edge- sealing are discussed. (AB). 


28546 (NEI-DK-892) Electricity savings and lighting 
systems in the public sector: Note on experiment no. 2: Po- 
tentials for saving electricity. Gjolstrup, G.; Gudum, J.; Troest 
Nielsen, H. Amternes og Kommunernes Forskningsinstitut, 
Copenhagen (Denmark). Dec 1989 53p. (in Danish). Contract ENS- 
1223/89-14. Order Number DE92540851. Source: OSTI; NTIS. 

EFP-89. 

The described project concerns a technical examination of the 
lighting systems in six buildings within the public sector. These are 
a town hall, a school, a county” hall, an upper secondary school, 
directorate department offices, and two teachers’ training colleges. 
The examination was undertaken in order to produce a basis for 
electricity-saving initiatives. Conditions of artificial lighting and day- 
light, electric installations and control of lighting, wall, floor and 
ceiling reflectivity and maintenance were invesigated in addition to 
actual lighting needs and times of use. The emphasis is on the 
technical potentialities for saving electricity in this respect. (AB). 


28547 (NEI-F--155) The analysis of the behaviour of dis- 
trict heating consumers. Salminen, P. Ekono, Helsinki (Finland). 
1986. 311p. (in Finnish). Order Number DE92540917. Source: 
OSTI; NTIS. 

In this investigation the behaviour of typical district heating con- 
sumers have been measured and analyzed on the basis of actual 
measurements. There were 30 measurement objects distributed 
between the cities of Espoo, Helsinki and Jyvaeskylae. The biggest 
group consisted of apartment buildings of different sizes and age. 
Among the investigation objects there were also owner-occupied 
houses, semi-detached houses, office and commercial buildings as 
well as different types of public buildings. The measurements were 
carried out in 1985 in such a fashion that continuous measurement 
results were obtained from nine buildings, and from the others on a 
weekly basis every fourth week. The most significant measurement 
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results were the energy demand of different buildings, the depen- 
dency of energy demand on outdoor temperature, and data on the 
fluctuations of energy demand and water flow. The short term en- 
ergy demand in different buildings is caused by water consumption, 
and is in apartment buildings related to the number of apartments. 
Energy demand fluctuation curves, showing energy demand fluctu- 
ations per week of typical district heated buildings, have been 
drawn. The curves show clear dirrefences between day and night 
use. In househok’s there is a clear peak demand morning and 
evening. There is an especially big difference between energy de- 
mand during nighttime and daytime in office and commercial 
buildings. 


28548 (NEI-FI-158) Memo of changes in specific consump- 
tion values of heating energy during the 1970’s and the 
1980's. Tanskanen, E. (Central Statistical Office of Finland, 
Helsinki (Finiand)); Pietilaeinen, J. Technical Research Centre of 
Finland, Espoo (Finland). 1990. 37p. (in Finnish). Order Number 
DE92540927. Source: OSTI; NTIS. 

Considering total energy consumption in the country heating of 
buildings is amounted to be roughly 25 %. Due to the estimation of 
energy need and environmental injurious effects resulted by energy 
production and consumption, it is reasonable to get to know devel- 
opmental trend of heating energy consumption in buildings. The 
aim of this study has been to make up time series concerning de- 
velopment of specific consumption figures of heating energy during 
the 1970's and the 1980's. This report is based on various manual 
and ADP-based statistical etc. data. Various building types have 
been under consideration, consisting of different age- and size 
groups. Also subject to this clarification have party been ownership, 
energy plants, heating systems and provinces. Depending on ma- 
terial attainable examination phases vary over a period of 10 - 20 
years. On the basis of the results gained reducing trend of specific 
consumption of heating energy seems to be nearly stagnated by 
the mid-80s. Considering dwelling houses even a clear increase is 
found, while in public buildings the lower trend is still seen. How- 
ever, in many building types the efficiency of energy use has been 
lost to a considerable extent as a consequence of increased elec- 


tricity consumption. Examinations about energy consumption of 
buildings should be more comprehensive, instead of separately 
done clarifications of heating and electricity. This, however, presup- 
poses more sophisticated statistical and monitoring methods. 


28549 (NEI-FI-162) The expert system ENEX for building 
energy consumption analysis. Packalen, P. Technical Research 
Centre of Finland, Espoo (Finland). 1990. 24p. (in Finnish). Order 
Number DE92540931. Source: OSTI; NTIS. 

Building energy analysis programs are inclined to demand plenty 
of detailed input data from their user to manage the necessary cal- 
culations. Energy analysis programs also usually necessitate that 
the user understands all the related factors as well as their rela- 
tions and has the experience to evaluate and analyze the results. 
At the Technical research centre of Finland, Building laboratory a 
computer program based on expert system technology has been 
developed for building maintenance managers which tries to soften 
the approach to energy analysis. It employs building and their en- 
ergy consumption related knowledge to complement the building 
manager's insufficient knowledge, and enable ‘wise’ feedback to 
the information he submits. This feedback facilitates an iterative en- 
ergy analysis process which is started by using basic, general level 
information known to the building manager. Later, when his knowl- 
edge has increased through the feedback process he can submit 
more accurate information and move to lower level concepts in the 
analysis. The program thus offers the building manager the possi- 
bility to select the depth level on each area of the analysis. The 
program is mainly aimed at energy conservation potential achieved 
by small investments. The energy need calculation part of the pro- 
gram has already been completed whereas some areas of the 
energy consumption analysis are still incomplete. 


28550 (NEI-FI-163) Utilization of energy plants’ ADB- 
systems and of nation-wide basic registers for production 
energy consumption data: Pilot study. Pietilaeinen, J. (Technical 
Research Centre of Finland, Espoo (Finland).:Lab. of Urban Plan- 
ning and Building Design). Technical Research Centre of Finland, 
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Espoo (Finland). 1991. 32p. 
DE92540932. Source: OSTI; NTIS. 
Energy consumption data are necessary to nearly all 
administrative-, planning- and research, activities dealing with en- 
ergy. The aim of this particular study has been to investigate on a 
general level how consumption data gathered by energy plants for 
their own use (for instance invoicing) could be utilized to produce 
data for more overall needs. Alongside ADP-based consumption 
data of energy plants, in the study there has also been clarified to 
what extent userhabit information are available in the so called 
nation-wide basic registers. Also possibilities for joint use of mate- 
rial mentioned have been examined on a principle level. According 
to this clarification it seems probable that making use of data gath- 
ered by energy plants, a nation-wide, comprehensive, reliable and 
ready-made ADP-based consumption knowledge could be 
achieved. Problems, however, may be caused by several various 
systems used by energy plants, linking of electricity and heating 
consumption data and, also consumption fluctuations between 
monitoring periods. On the other hand, consumer data are widely 
available, among other things, in registers maintained by com- 
munes and by the population register centre. Linking of ADP-based 
data may, however, cause some problems, because in the sys- 
tems mentioned there is no readiness, no tools for the necessary 
‘link data’. As the result of the project has been prepared a plan for 
a pilot study, as a target of making use of systems mentioned. In 
the pilot study problems connected to the utilization of data will be 
clarified. The pilot study has been started in the spring 1991. 


(In Finnish). Order Number 


28551 (NREL/TP—261-4677) A national program for energy- 
efficient mortgages and home energy rating systems: A 
blueprint for action: Review draft. National Renewable Energy 
Lab., Washington, DC (United States). Mar 1992. 50p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE92001221. Source: OSTI; NTIS; 
GPO Dep. 

This Review Draft reports findings and recommendations of the 
National Collaborative on Home Energy Rating Systems and Mort- 
gage Incentives for Energy Efficiency. The US Department of 
Energy, in cooperation with the US Department of Housing and Ur- 
ban Development, formed this National Collaborative as a National 
Energy Strategy initiative. Participating in the Collaborative were 
representatives of the primary and secondary mortgage markets, 
builder and remodeler organizations, real estate and appraiser 
associations, the home energy rating system industry, utility associ- 
ations, consumer and public interest groups, state and local 
government interest groups, and environmental organizations. The 
Collaborative’s purpose was to develop a voluntary national pro- 
gram encouraging energy efficiency in homes through mortgage 
incentives linked to home energy ratings. 


28552 (NREL/TP-441-4803) The effect of new priorities and 
new materials on residential refrigerator design. Benson, D.K.; 
Potter, T.F. National Renewable Energy Lab., Golden, CO (United 
States). Jul 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO02-83CH10093. (CONF-920828— 
7: American Council for an Energy-Efficient Economy summer 
study on energy efficiency in buildings, Pacific Grove, CA (United 
States), 30 Aug - 5 sep 1992). Order Number DE92016402. 
Source: OSTI; NTIS; GPO Dep. 

Increasing energy-efficiency requirements, combined with envi- 
ronmental considerations, have resulted in designs for domestic 
refrigerators that incorporate new thermal insulating materials. The 
first series of tests of these materials have been sufficiently promis- 
ing that incorporation of vacuum insulations if likely within the next 
several years. Initial designs will probably use a combination of 
vacuum insulations and foam; in future designs, major parts con- 
solidation will be possible using structural and other characteristics 
of the new panel assemblies. Given optimization of the refrigerator 
thermal envelope according to life-cycle costs, energy use by re- 
frigerators could be greatly reduced; refrigerators could lose their 
significance as a major component in residential energy-use. Pos- 
sible forms in which these new materials will be used are 
discussed, including alternatives for composite assembly and re- 
quirements for reliability and durability. 





28553 (ORNL/CON-325) The scope of the Weatherization 
Assistance Program: The weatherized population and the re- 
source base. Power, M. (Economic Opportunity Research Inst., 
Washington, DC (United States)); Eisenberg, J.F.; Michels, E.; 
Witherspoon, M.J.; Brown, M.A. Oak Ridge National Lab., TN 
(United States). May 1992. 241p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92019063. Source: OSTI; NTIS; GPO Dep. 

This study is one of five parts of the US Department of Energy’s 
national evaluation of its Weatherization Assistance Program 
(WAP). It has three major goals: (1) to enumerate the size and 
sources of investment in low-income weatherization; (2) to provide 
a count of the number of low-income units weatherized by all 
weatherization programs and characterized the type and tenure of 
those homes; and (3) to document the extent to which the DOE/ 


WAP funding has been expanded though use of external re- 
sources. 


28554 (RE-8/1991) Waterborne heat: Low temperature dis- 
tribution system. Haaland, Aa. Norges Energiverkforbund, Oslo 
(Norway). Apr 1991. 46p. (in Norwegian). Order Number 
DE92540982. Source: OSTI; NTIS. 

The present report evaluates a new designed waterborne heat 
distribution system by the use of new techniques consisting of 
plastic pipes and tapwater as an energy carrier. A technical/ 
economic evaluation of the system is given. A considerable cost 
reduction is to be obtained by using insulated subsurface culverts 
in the system. The cost level of insulated metal pipes in the sys- 
tems is to be about 60% of the total investment. A profitability 
analysis of a planned heat pump connected distribution system for 
a housing estate in Norway shows that the payback period is to be 
8 to 11 years. A cost saving potential of about 40% is to be 
obtained in relation to the total investment. The system causes in- 
creased indoor investments. 9 figs. 


28555 (VTT-ETRR-10) Integrated light-weight structures. 
Nieminen, J. (Technical Research Centre of Finland, Espoo (Fin- 
land). Building Materials Lab.); Kouhia, |.; Ojanen, T.; Piira, K.; 
Salonvaara, M. Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). Building Materials Lab. 1992. 62p. (in Finnish). Order 
Number DE92540961. Source: OSTI; NTIS. 

ETRR Research Programme. 

In this study, the use of wooden external walls as elements in 
the ventilation system of a single-family house and the benefits of- 
fered by the method were investigated. Three basic structural 
models were designed for the study, and the performance of the 
models were studied with calculations, laboratory tests and test 
house measurements. The model structure with dynamic insulation 
proved to be the most useful as a supply air element of the 
investigated alternatives. According to calculations, the dynamic in- 
sulation reduces the summarized conduction and ventilation heat 
losses of a room of 20 - 25 %. The efficiency of the heat recovery 
depends on the infiltrating air flow rate and structural thickness. If 
the thickness of the thermal insulation layer increases, the highest 
heat recovery comes with smaller infiltrating air flow rate. In prac- 
tice however, the gain is less than 20 %. Evenly distributed air flow 
through the insulation layer was difficult to achieve and maintain. 
The structure must be very carefully constructed. Deficient installa- 
tion quality affects the flowing routes of air and thus the benefit 
also. In the test house wall, the surface temperatures were occa- 
tionally at a level which already may affect the living comfort. The 
performance of integrated structures may be improved by using the 
structures as solar collectors. The use of transparent insulations in 
combination with integrated structures was studied. The thermal 
performance of the investigated alternatives was improved com- 
pared to the basic model structures. 


28556 (VTT/LVIS2000—12) LVIS 2000 Indoor climate and 
ventilation. Saari, M. (ed.). Technical Research Centre of Finland, 
Espoo (Finland). Lab. of Heating and Ventilation. 1991. 388p. (in 
Finnish). (CONF-9106383—: Seminar on indoor climate and ventila- 


tion, Espoo (Finland), 6 Jun 1991). Order Number DE92540960. 
Source: OSTI; NTIS. 


LVIS-2000 Research Programme. 
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In this report over 40 different presentations of LVIS-2000 
-Research Program -seminar on indoor climate, ventilation and air- 
conditioning are included. These presentations are from research 
institutions and universities as well as Finnish companies. The 
main subjects of the seminar were new ventilation and 
air-conditioning systems and strategies for offices and dwelling- 
houses, and ventilation and indoor climate problems in industrial 
buildings and processes. Also new air-cleaning methods and 4 cal- 
culation and measurement techniques were presented as well as 
health effects of poor indoor air quality. 


28557 (VTT-TUTK-733) Room/corner test round robin: 
Project 2 of the EUREFIC fire research programme. Mangs, J. 
(Technical Research Centre of Finland, Espoo (Finland). Fire Tech- 
nology Lab); Mikkola, E.; Kokkala, M.; Soederbom, J.; Stenhaug, 
E.; Oestrup, |. Technical Research Centre of Finland, Espoo (Fin- 
land). Apr 1991. 65p. Order Number DE92540933. Source: OSTI; 
NTIS. 

The room/corner test round robin has been carried out as a part 
of the EUREFIC research programme. Four different lining materi- 
als were tested according to the NORDTEST method NT FIRE 
025, which is similar to the ISO DIS 9705. Originally the tests were 
carried out at four laboratories in Denmark, Finland, Norway and 
Sweden. At a later stage a laboratory from the United Kingdom 
joined this exercise. The results show that the reproducibility of this 
method is as good as or better than that of typical fire test 
methods used today. Differences in the results are caused by dif- 


ferences in the materials used and by the methods attaching some 
of the linings. 


28558 (VTT-TUTK-739) Validity of intensity techniques for 
the measurement of sound radiation factor. Uosukainen, S. 
(Technical Research Centre of Finland, Espoo (Finland). Lab. of 
Heating and Ventilation). Technical Research Centre of Finland, 
Espoo (Finland). Aug 1991. 145p. Order Number DE92540934. 
Source: OSTI; NTIS. 

The total radiation factor may be strongly dependent on the 
environment, other sources and the way of excitation. So, the mea- 
sured radiation factor of a source cannot be applied directly to 
other circumstances. The validity of the measurements is best with 
the surface intensity technique and the valid frequency band is 
largest with the configuration having the microphone over the ac- 
celometer. Whatever the method is, the maximum allowed critical 
frequencies are very low, about 1 kHz or less. So, the measure- 
ment of the radiation factor using these methods cannot be applied 
to machines and equipment in factories. The measurement can be 
suitable in some well-defined sector, @.g. in building acoustics, but 
in that sector the need of having an ‘in situ’ measurement method 
is questionable. The errors in the measurement of radiation factor 
using intensity techniques have been examined in this paper only 
for large radiation plates and small sound sources. However, many 
sound sources in industry can be thought to be formed of large 
plates. More complicated structures may yield to striker demands. 
if an ‘in situ’ measurement of the radiation factor using intensity 
techniques is wanted, more work will be needed to chart the mea- 
surement uncertainties in different circumstances, in order to get 
the methods reliable. With the present knowledge, the methods are 
not suitable to be standardized for a general 'in situ’ method. The 
vibration measurement with a laser vibration meter or exploiting the 
acoustic holography may solve some problems. 


28559 Heating and cooling system for air space in a build- 
ing. Dick, B.G. 25 Jan 1992. Filed date 24 Jul 1990. Canada 
Patent patent application 2021842. 56p. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

When an air conditioning system is used as a heat pump, diffi- 
culties have been encountered in matching the capacity of the 
evaporator and condenser and the rate of refrigerant flow through 
the heat pump. Typical problems encountered include attempting to 
maintain design condensing pressure for all outside temperatures 
with a constant volume make-up air passing through the condenser 
coil. A relatively low cost heating/cooling system is disclosed which 
reduces these difficulties and which also operates efficiently in both 
heating and cooling modes. According to the invention, a reversible 
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refrigeration plant serves as an air conditioner for cooling air, or 
serves alternatively as a heat pump for heating air. Functions of a 
refrigerant evaporator and condenser are reversed in the different 
modes. A main stream of inlet air is divided into separate main and 
bypass streams of air. The main stream is heated by the con- 
denser of the heat pump and the flow between the main stream 
and the bypass stream is varied in an inverse ratio so that as the 
flow through the bypass duct increases, flow through the main duct 
decreases and vice versa. Also, as a desired air space tempera- 
ture is approached, preferably heat rejected at the condenser is 
gradually reduced by reducing refrigerant flow through the con- 
denser by modulating compressor suction. In addition, energy is 
saved in both the heating and cooling modes by locating a heat 
exchange coil within an exhaust flow of air discharged from the 
space to be heated or cooled. 11 figs. 


28560 Prefabricated insulating form, for foundations. Lan- 
glois, M. 21 Dec 1991. Filed date 21 Jun 1990. Canada Patent 
patent application 2019477. 20p. (in French). Source: Micromedia 
Ltd., Technical information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$6.00 CAN; MF $4.00 CAN. 

Conventional methods for constructing concrete foundation walls 
require a significant investment in labor. Moreover, if the wall is for 
a heated building, it must be insulated to have a good energy effi- 
ciency. To minimize the problems of constructing an insulating 
foundation wall, a sectionally prefabricated insulating form is dis- 
closed. The form comprises internal and external walls of a rigid 
insulating material, and a succession of uprights spaced from each 
other, disposed between the internal and external walls, each hav- 
ing first and second opposed surfaces. The internal wall is fixed to 
the first surface of the uprights, and the external wall is fixed to the 
second surface of the uprights. An empty space is thus defined be- 
tween the internal and external walls of each pair of successive 
uprights. Each of the empty spaces thus defined has an upper end 
which is open so as to receive poured concrete. Reinforcing rods 
advantageously cross the empty spaces so that the concrete 
poured into the spaces forms, with the aid of the reinforcement, a 
rigid structure. To obtain a better thermal insulation, the uprights 
are advantageously made of a poor heat conducting material such 
as wood. The internal and external walls are made of polystyrene 
panels. After the concrete is poured and hardened, the form is not 
removed and since it is insulating, the foundation wall is thus auto- 
matically insulated. 5 figs. 
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Refer also to citation(s) 27611, 28484, 28485, 28615, 28616, 
28617, 28618, 28619, 28626, 29273, 29385, 29387, 29579, 30343 


28561 (ANL-92/19) Vehicle/guideway interaction in maglev 
systems. Cai, Y.; Chen, S.S.; Rote, D.M. Argonne National Lab., 
IL (United States). Mar 1992. 50p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE92019051. Source: OSTI; NTIS; GPO Dep. 

Dynamic interactions between the vehicle and guideway in a 
high-speed ground transportation system based on magnetically 
levitated (maglev) vehicles were studied, with an emphasis on the 
effects of vehicle and guideway parameters. Two dynamic models 
for the vehicle are presented. In one model, the vehicle is consid- 
ered to be a moving force traveling at various speeds on a simply 
supported single- or two-span beam. In the second model, the ve- 
hicle is considered to be one-dimensional and has two degrees of 
freedom; this model consists of the primary and secondary suspen- 
sions of the vehicle, with lumped masses, linear springs, and 
dampings. The Bernoulli-Euler beam equation is used to model the 
characteristics of a flexible guideway, and the guideway synthesis 
is based on modal analysis. Analyses were performed to gain an 
understanding of response characteristics under various loading 
conditions and to provide benchmark data for verification of exist- 
ing comprehensive computer programs and some basic design 
guidelines for maglev systems. Finally, the German Transrapid ma- 
glev system was evaluated. 19 ref. 
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28562 (ANL/CP-76335) Why is energy use rising in the 
freight sector?. Mintz, M.; Vyas, A.D. Argonne National Lab., IL 
(United States). [1991]. 27p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9108137-3: Asilomar conference on transportation and global 
climate change: long range options, Pacific Grove, CA (United 
States), 25-28 Aug 1991). Order Number DE92018170. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Trends in transportation sector energy use and carbon dioxide 
emissions are analyzed with an emphasis on three freight modes — 
rail, truck, and marine. A recent set of energy use projections is 
presented and freight mode energy characteristics are discussed. 
Transportation sector energy use, which nearly doubled between 
1960 and 1985, is projected to grow more slowly during the period 
1985-2010. Most of the growth is projected to come from non- 
personal modes (freight and commercial air). Trends in freight 
mode energy intensities are discussed and a variety of factors be- 
hind these trends are analyzed. Rail and marine modes improved 
their energy intensities during sudden fuel price rises of the 1970s. 
Though there is room for further technological improvement, long 
power plant life cycles preclude rapid penetration of new technolo- 
gies. Thus, energy intensities in these modes are more likely to 
improve through operational changes. Because of relatively stable 
fuel prices, the energy share of truck operating expenses is likely 
to remain low. Coupled with increasing labor costs, this portends 
only modest improvements in truck energy efficiency over the next 
two decades. 


28563 (DOE/CE-0351) Federal Alternative Fuel Program 
light duty vehicle operation: First annual report to Congress, 
fiscal year 1991. USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC (United States). Office of 
Transportation Technologies. Mar 1992. 96p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE92018124. Source: OSTI; NTIS; GPO Dep. 

This annual report to Congress details the first year of the Fed- 
eral light duty vehicle operations as required by Section 
400AA(b)(1)(B) of the Energy Policy and Conservation Act (EPCA). 
Alternative Motors Fuels Act (AMFA) encourages the use and pro- 
duction of AFVs that use methanol, ethanol, and natural gas. The 
Congress has recognized that displacement of energy derived from 
imported oil with alternative fuels will help to achieve energy secu- 
rity and improve air quality. In passing this Act, the Federal 
Government is assisting clean-burning, non-petroleum transporta- 
tion fuels to reach a threshold level of commercial application and 
consumer acceptability at which they can successfully compete 
with petroleum-base transportation fuels. The objectives of the 
program are to demonstrate the environmental, economic, and per- 
formance characteristics of alternative fuel fleet vehicles and to 
provide information or engine/vehicle manufacturers as well as the 
general public. This report details the first year of the Federal light 
duty vehicle operations, from January 1991 through September 
1991. The Federal test vehicles are composed of 65 M85 fuel and 
16 conventional gasoline fuel vehicles. The following sections dis- 
cuss the vehicle operation and performance characteristics of the 
AMFA test vehicles in a fleet environment. 


28564 (DOE/PE-0103-P) Assessment of costs and benefits 
of flexible and alternative fuel use in the US transportation 
sector: Technical report ten: Analysis of alternative-fuel fleet 
requirements. USDOE Office of Domestic and International En- 
ergy Policy, Washington, DC (United States). May 1992. 42p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92019108. Source: OSTI; NTIS; GPO Dep. 

The purpose of this technical report is to compare the 
altemative-fuel fleet requirements of the Administration's National 
Energy Strategy (NES) with the alternative-fuel fleet requirements 
of S. 2166 (National Energy Security Act of 1992) and H.R. 776 
(Comprehensive National Energy Policy Act). This comparison 
covers differences in oil displacement potential, cost of oil displace- 
ment, alternative-fuel vehicle (AFV) annual purchases, and number 
of AFV's in operation by the year 201 0. This technical report is in- 
tended to provide perspective on the abilities of the NES, S. 2166, 
and H.R. 776 to help increase the use of alternative fuels in the 
US transportation sector, reduce dependence on petroleum, and 





enhance environmental quality. The estimates contained herein are 
reflective of S. 2166 as passed by the Senate on February 19, 
1992, and H.R. 776 as reported by the House Energy and Com- 
merce Committee on March 30, 1992. 


28565 (DOE/PE-0104P) Assessment of costs and benefits 
of flexible and alternative fuel use in the US transportation 
sector: Technical report eight: Impacts on home heating costs 
of incentives for alternative-tuel vehicles. USDOE Office of Do- 
mestic and International Energy Policy, Washington, DC (United 
States). May 1992. 15p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92019088. Source: OSTI; NTIS; 
GPO Dep. 

The Alternative Motor Fuels Act of 1988 (AMFA, Public Law 
100-494) offers incentives in the form of fuel economy credits to 
manufacturers who produce vehicles capable of using natural gas 
or alcohol fuels. Specifically, Section 6 of AMFA allows manufac- 
turers to count 1 galion of alcohol fuel or 1 gallon equivalent of 
natural gas as only 0.15 gallon of “fuel” when calculating the man- 
ufacturer's corporate average fuel economy (CAFE) number. 
Substitution of natural gas or alcohol fuels for gasoline in the trans- 
portation sector is likely to affect the prices of natural gas and 
distillate oil, which are important sources of energy for home heat- 
ing. Therefore, Section 9 of AMFA calls for a study of the impact of 
the manufacturing incentives provision on the cost of home heating. 
This report provides that analysis. It evaluates and quantifies the 
possible effects of the CAFE provisions in terms of the following: 
(1) numbers of alternative- and dual-fuel vehicles that might be built 
as a result of this provision; (2) consumption of alcohol and natural 
gas by these vehicles; (3) whether the alcohol or compressed nat- 
ural gas (CNG) is likely to be derived from domestic resources; (4) 
the effects on domestic natural gas and home heating oil prices; 
and, (5) the resulting impact on home heating costs. Only the im- 
pacts of manufacturing incentives for dedicated and dual-fuel 
alcohol-powered automobiles and dedicated and dual-fuel natural- 
gas-powered automobiles, as described in Section 6 of AMFA, are 
considered in this study. This report also contributes to the Depart- 
ment of Energy's comprehensive technical analysis of a flexible-fuel 
transportation system in the United States. The DOE Altemative 
Fuels Assessment is aimed directly at questions of energy security 
and fuel availability, but covers a wide range of issues. 


28566 (NEI-DK-788) Possibilities for saving fuel in private 
cars and small vans. Dansk Teknologisk Inst., Taastrup (Den- 
mark). Auto- og Motorteknik. Dec 1991 53p. (in Danish). Contract 
ENS-1243/89-8. Order Number DE92540812. Source: OST]; NTIS. 

EFP-89. 

Possibilities for reducing fuel consumption in passenger cars and 
small delivery vans, by training drivers and using various instru- 
ments, were examined. Postmen, and vehicles owned by the 
Danish postal services (P and T), participated in the project. Tests 
and measurements showed that in this case there were no obvious 
possibilities for reduing fuel consumption through mecanical de- 
vices or through visual information for the driver. On the other 
hand, it was found that driver participation in spectific fuel economy 
courses resulted in a constant reduction in fuel consumption of 
around 14% during the 5-mount follow-up period. The report gives 
a detailed description of the performed tests, and it should be used 
as an introduction by all vehicle fleet owners and individuals who 
would like to paticipate in attempts to reduce fuel consumption and 
thus reduce air pollution from vehicles. (AB). 


28567 (NEI-DK-878) The traffic’s energy consumption in 
Copenhagen 1990-2010. Terp, F. Miljoekontrollen, Copenhagen 
(Denmark). 1991 24p. (In Danish). Order Number DE92540825. 
Source: OSTI; NTIS. 

The purpose is to provide the basis for future prioritizing of the 
use of different transportation means in Copenhagen, Denmark. 
Two different models for traffic development are used as the bais 
for an evaluation of the energy consumption. Methods of reducing 
the energy consumption are presented. (CLS). 


28568 (ORNL-6717) Fleet vehicles In the Unites States: 
composition, operating characteristics, and fueling practices. 
Miaou, S.P. (Oak Ridge National Lab., TN (United States)); Hu, 
P.S.; Young, J.R. Oak Ridge National Lab., TN (United States). 
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May 1992. 60p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92019070. Source: OSTI; NTIS; GPO Dep. 

As fleets become a larger proportion of the new vehicle popula- 
tion on the road, they have more influence on the characteristics of 
the total US motor vehicle population. One of the characteristics 
which fleets are expected to have the most influence on is the over- 
all vehicle fuel economy. In addition, because of the relatively large 
market share and the high turnover rate of fleet vehicles, fleets 
have been considered as a useful initial market for alternative fuel 
vehicles. In order to analyze fleet market potential and likely market 
penetration of alternative fuel vehicles and to infrastructure require- 
ments for successful operations of these vehicles in the future, 
information on fleet sizes and composition, fleet vehicle operating 
characteristics (such as daily/annual miles of travel), fuel efficiency, 
and refueling practices, is essential. The purpose of this report is 
to gather and summarize information from the latest data sources 
available pertaining to fleet vehicles in the US This report presents 
fleet vehicle data on composition, operating characteristics, and fu- 
eling practices. The questions these data are intended to address 
include: (1) How are fleet vehicles operated? (2) Where are they 
located? and (3) What are their usual fueling practices? Since a 
limited number of alternative fuel fleet vehicles are already in use, 
data on these vehicles are also included in this report. 17 refs. 
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Refer also to citation(s) 27476, 27684, 27771, 27832, 27855, 
27867, 28020, 28501, 28532, 28846, 28870, 28894, 29019, 29222 


28569 (ANL/CP-75197) A recycling process for dez 

steel scrap. Dudek, F.J. (Argonne National Lab., IL (United 
States)); Daniels, E.J.; Morgan, W.A.; Kellner, A.W.; Harrison, J. 
Argonne National Lab., IL (United States). [1992]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9204165-2: 1992 steelmaking conference, 
Toronto (Canada), 5-8 Apr 1992). Order Number DE92016327. 
Source: OSTI; NTIS; GPO Dep. 

In response to the several-fold increase in consumption of galva- 
nized steel in the last decade and the problems associated with 
refurnacing larger quantities of galvanized steel scrap, a process is 
being developed to separate and recover the steel and zinc from 
galvanized ferrous scrap. The zinc is dissolved from the scrap in 
hot caustic using anodic assistance and is electrowon as dendritic 
powder. The process is effective for zinc, lead, aluminum, and cad- 
mium removal on loose and baled scrap and on all types of 
galvanized steel. The process has been pilot tested for batch treat- 
ment of 1,000 tons of mostly baled scrap. A pilot plant to 
continuously treat loose scrap is under construction. Use of degal- 
vanized steel scrap decreases raw materials and environmental 
compliance costs to steel- and iron-makers, may enable integrated 
steel producers to recycle furnace dusts to the sinter plant, and 
may enable EAF production of flat products without use of DRI or 
pig iron. Recycling the components of galvanized steel scrap saves 
primary energy, decreases zinc imports, and adds value to the 
scrap. 


28570 (ANL/CP-76651) Potential for steel industry energy 
intensity improvements: Electricity use in minimilis. Boyd, G. 
(Argonne National Lab., IL (United States)); Neifer, M.; Karlson, S.; 
Ross, M. Argonne National Lab., IL (United States); Bureau of the 
Census, Washington, DC (United States). [1992]. 26p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9207114—1: 67. annual Western Economic 
Association intenational conference, San Francisco, CA (United 
States), 9-13 Jul 1992). Order Number DE92018187. Source: 
OSTI; NTIS; GPO Dep. 

US steel manufacturing has experienced an extended episode of 
creative destruction in the past twenty years. The creative destruc- 
tion has been the closure of over fifty million tons worth of annual 
capacity in iron-ore based steel plants concurrent with the con- 
struction of nearly thirty million tons of productive capacity in 
scrap-based steel plants. Our focus is on the effects of the creative 
destruction in steel on the use of electricity in steel manufacture. 
This paper utilizes the plant level data at the Center for Economic 
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Studies at the Census to analyze the energy and technical effi- 
ciency of minimills from 1972 to 1988. We examine the potential 
for improvements in energy (electricity) use within the minimills 
segment of the industry. Since the role of this segment of the 
industry has changed so dramatically in the last 20 years we ex- 
amine in detail the role that the plant age and vintage plays in 
determining energy and technical efficiency. 


28571 (CONF-9203165—1) On-line analysis of chemical 
composition using an FT-Raman spectrometer in the near-ir. 
Garrison, A.A. Tennessee Univ., Knoxville, TN (United States). 
Measurement and Control Engineering Center. [1992]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC07-881D12691. From Society of Photo-optical Instrumentation 
Engineers (SPIE) conference on optically based methods for pro- 
cess analysis; Somerset, NJ (United States); 23-26 Mar 1992. 
Order Number DE92016503. Source: OSTI; NTIS; GPO Dep. 
Newly commercialized Fourier transform Raman spectroscopic 
instrumentation provides a simpler alternative for vibrational 
spectroscopic analysis. Instrument vendors currently design for lab- 
oratory use, but there are many potential process applications of 
these stable, easy to use instruments. Raman spectroscopy is 
highly suited to analysis of aqueous samples. Near infrared excita- 
tion minimized fluorescence interference and allows for remote 
operation via fiber optic probes. The Department of Energy has 
funded research at the Measurement and Control Center to estab- 
lish the utility of this method for on-line composition analysis in 
distillation columns. Laboratory evaluation and instrument employs 
an air-cooled laser and a thermoelectrically cooled detector. The 
device is mounted on a three by foot cart for convenient location in 
control rooms. Current fiber optic extension cables allow for analy- 
sis in a cell thirty five meters from the instrument. Application of the 
device to acid an recovery column at Tennessee Eastman Corpora- 
tion in Kingsport, Tennessee will be discussed. Sensor placement is 
critical to optimal application of any on-line device. Potential energy 
savings and product throughput increase will be detailed. 2 refs. 


28572 (DOE/CE/90026—-1) Fabrication of self-lubricating 
hard coatings by lon beam techniques: Annual progress re- 
port (Tribology Program) 1989, October 1988-September 1989. 
Bhattacharya, R.S. Universal Energy Systems, Inc., Dayton, OH 
(United States). [1989]. 22p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-88CE90026. Order Num- 
ber DE92016067. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this program is to establish optimum 
conditions for ion implantation/mixing of suitable additives into the 
surfaces of bulk ceramics such as ZrOo, Alo03, and SisN4 and 
Stainless steel for obtaining self-lubricating, low friction and wear 
characteristics. The additives chosen are: BaF2/CaF2/Ag,MoSz, 
WSz and B203. The initial approach was to ion implant specific ele- 
ments to synthesize the above mentioned compounds in the near 
surface region. lon mixing of thin films will be investigated as a 
second approach. 


28573 (DOE/CE/90026-2) Fabrication of self-lubricating 
hard coatings by ion beam techniques: Annual progress re- 
port (Tribology Program) 1980, October 1989-September 1990. 
Bhattacharya, R.S. Universal Energy Systems, Inc., Dayton, OH 
(United States). [1990]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO2-88CE90026. Order Num- 
ber DE92016068. Source: OSTI; NTIS; GPO Dep. 

The research effort at UES, Inc. is focused at establishing opti- 
mum conditions for ion implantation/mixing of suitable additives into 
the surfaces of ceramics and metallic substrates. The additives 
chosen are: BaF2/CaF./Ag, MoS2, WS». and B203. In the last An- 
nual Progress Report, we reported results on our deposition and 
ion beam mixing of Ag/CaF2/BaF2 layered structure, and co- 
implantation of Mo* and S* into A120, and ZrO. to synthesize 
MoSz. In the layered structure, the layer in contact with the sub- 
strate was Ag followed by CaF. and BaF.. This has resulted in the 
higher friction coefficient and higher wear volume of the uncoated 
pins of A1203 and ZrOz2. It should be mentioned that the layered 
structure remained almost undisturbed after ion irradiation. It was 
shown by the group at Argonne National Laboratory that the ion 
beam assisted Ag coating reduces the friction coefficient of A1203 
quite dramatically at temperatures between room and 400°C. 
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Based on this result, we decided to form a bilayer structure of 
CaF2/Ag with Ag on top and also a sputtered composite layer of 
BaF2 + Ag. 


28574 (DOE/ID/12691—2) On-line chemical composition an- 
alyzer development: Phase 2, Final report. Roberts, M.J.; 
Garrison, A.A.; Muly, E.C.; Moore, C.F. Tennessee Univ., Knoxville, 
TN (United States). Measurement and Control Engineering Center. 
Feb 1992. 131p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC07-88ID12691. Order Number 
DE92013692. Source: OSTI; NTIS; GPO Dep. 

The energy consumed in distillation processes in the United 
States represents nearly three percent of the total national energy 
consumption. If effective control of distillation columns can be 
accomplished, it has been estimated that it would result in a reduc- 
tion in the national energy consumption of 0.3%. Real-time control 
based on mixture composition could achieve these savings. How- 
ever, the major distillation processes represent diverse applications 
and at present there does not exist a proven on-line chemical com- 
position sensor technology which can be used to control these 
diverse processes in real-time. This report presents a summary of 
the findings of the second phase of a three phase effort under- 
taken to develop an on-line real-time measurement and control 
system utilizing Raman spectroscopy. A prototype instrument 
system has been constructed utilizing a Perkin Elmer 1700 Spec- 
trometer, a diode pumped YAG laser, two three axis positioning 
systems, a process sample cell land a personal computer. This 
system has been successfully tested using industrially supplied 
process samples to establish its performance. Also, continued ap- 
plication development was undertaken during this Phase of the 
program using both the spontaneous Raman and Surface- 
enhanced Raman modes of operation. The study was performed 
for the US Department of Energy, Office of Industrial Technologies, 
whose mission is to conduct cost-shared R&D for new high-risk, 
high-payoff industrial energy conservation technologies. Although 
this document contains references to individual manufacturers and 
their products, the opinions expressed on the products reported do 
not necessarily reflect the position of the Department of Energy. 


28575 (DOE/ID/12692—1) Dual cure solventless coating 
process: Phase 1, Final report. DeVoe, R.J.; Palazzotto, M.C.; 
Chambers, W.L.; Brown-Wensley, K.A.; Holmes, G.L.; Keipert, 
S.J.; Mathis, M.D.; McCormick, F.B.; Spurgeon, K.M.; Williams, 
J.W. Minnesota Mining and Mfg. Co., St. Paul, MN (United States). 
Corporate Research Labs. Feb 1992. 51p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-881D12692. 
Order Number DE92013677. Source: OSTI; NTIS; GPO Dep. 

The objective is to determine the feasibility of using the Dual 
Cure Photocatalyst technology for reduction of gaseous waste 
emissions through the minimization of coating solvent use. This is 
to be accomplished by developing a photocuring technology that 
would allow the use of solvent free (100% solids) formulations 
while preserving or improving upon the performance of conven- 
tional solvent based materials. Four Dual Cure Photocatalyst 
systems and one conventional catalyst system were investigated 
for use in curing combinations of epoxies with acrylates and acry- 
lates with polyurethane precursors (polyol/polyisocyanate mixtures). 
Photocatalyst screening results showed that Dual Cure Photocata- 
lyst Systems based upon cationic organometallic compounds alone 
or in combination with free radical photoinitiators or oxidants pro- 
vide significantly better processing performance than systems 
based upon conventional catalysts or neutral organometallic com- 
pounds in combination with oxidants. Mechanical testing of 
materials prepared with the five catalyst systems showed that: (1) 
Dual Cure compositions can produce materials with better proper- 
ties than the component parts and (2) Compositions cured with 
Dual Cure Photocatalysts produce materials superior to those 
cured with conventional catalyst systems in a number of cases. 
Cost, economic and energy analyses are presented based upon 
laboratory scale coating and curing studies. 


28576 (DOE/ID/12708-T1) Enhanced tubes for steam con- 
densers: Volume 1, Summary of condensation and fouling; 
Volume 2, Detailed study of steam condensation. Webb, R.L.; 
Chamra, L.; Jaber, H. Pennsylvania State Univ., University Park, 
PA (United States). Dept. of Mechanical Engineering. Feb 1992. 





345p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FC07-881D12708. Order Number DE92014307. 
Source: OSTI; NTIS; GPO Dep. 

Electric utility steam condensers typically use plain tubes made 
of titanium, stainless steel, or copper alloys. Approximately two- 
thirds of the total thermal resistance is on the water side of the 
plain tube. This program seeks to conceive and develop a tube ge- 
ometry that has special enhancement geometries on the tube 
(water) side and the steam (shell) side. This “enhanced” tube ge- 
ometry, will provide increased heat transfer coefficients. The 
enhanced tubes will allow the steam to condense at a lower tem- 
perature. The reduced condensing temperature will reduce the 
turbine heat rate, and increase the plant peak load capability. Wa- 
ter side fouling and fouling control is a very important consideration 
affecting the choice of the tube side enhancement. Hence, we have 
consciously considered fouling potential in our selection of the tube 
side surface geometry. Using appropriate correlations and theoreti- 
cal models, we have designed condensation and water side surface 
geometries that will provide high performance and be cleanable us- 
ing sponge ball cleaning. Commercial tube manufacturers have 
made the required tube geometries for test purposes. The heat 
transfer test program includes measurement of the condensation 
and water side heat transfer coefficients. Fouling tests are being 
run to measure the waterside fouling resistance, and to the test the 
ability of the sponge ball cleaning system to clean the tubes. 


28577 


(DOE/ID/12778—1) Simulation of ethylbenzene dehy- 
membrane 


drogenation in microporous catalytic reactors. 
Aluminum Co. of America, Warrendale, PA (United States). Sepa- 
rations Technology Div. Apr 1989. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC07-881D12778. 
Order Number DE92016807. Source: OSTI; NTIS; GPO Dep. 

Current state-of-the-art inorganic oxide membranes offer the po- 
tential of being modified to yield catalytic properties. The resulting 
modules may be configured to simultaneously induce catalytic re- 
actions with product concentration and separation in a single 
processing step. Processes utilizing such catalytically active mem- 
brane reactors have the potential for dramatically increasing yield of 
reactions which are currently limited by either thermodynamic equi- 
libria, product inhibition, or kinetic selectivity. Examples of systems 
of commercial interest include hydrogenation, dehydrogenation, 
partial and selective oxidation, hydrations, hydrocarbon cracking, 
olefin metathesis, hydroformylation, and olefin polymerization. A 
large portion of the most significant reactions fall into the category 
of high temperature, gas phase chemical and petrochemical pro- 
cesses. Microporous oxide membranes are well suited for these 
applications. A program is proposed to investigate selected model 
reactions of commercial interest (i.e., dehydrogenation of ethylben- 
zene to styrene and dehydrogenation of butane to butadiene) using 
a high temperature catalytic membrane reactor. Membranes will be 
developed, reaction dynamics characterized, and production pro- 
cesses developed, culminating in laboratory-scale demonstration of 
technical and economic feasibility. As a result of the anticipated 
increased yield per reactor pass, large economic incentives are en- 
visioned. First, a large decrease in the temperature required to 
obtain high yield should be possible because of the reduced driv- 
ing force requirement. Significantly higher conversion per pass 
implies a reduced recycle ratio, as well as reduced reactor size. 
Both factors result in reduced capital costs, as well as savings in 
cost reactants and energy. The controlled, defined reaction zone 
(the membrane interface), will facilitate the reactor design process 
and permit greater control of reactor dynamics. 


28578 (DOE/ID/12778-2) High temperature catalytic mem- 
brane reactors. Aluminum Co. of America, Warrendale, PA (United 
States). Separations Technology Div. Mar 1990. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC07- 
881D12778. Order Number DE92016808. Source: OSTI; NTIS; 
GPO Dep. 

Current state-of-the-art inorganic oxide membranes offer the po- 
tential of being modified to yield catalytic properties. The resulting 
modules may be configured to simultaneously induce catalytic 
reactions with product concentration and separation in a single pro- 
cessing step. Processes utilizing such catalytically active membrane 
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reactors have the potential for dramatically increasing yield reac- 
tions which are currently limited by either thermodynamic equilibria, 
product inhibition, or kinetic selectivity. Examples of commercial in- 
terest include hydrogenation, dehydrogenation, partial and selective 
oxidation, hydrations, hydrocarbon cracking, olefin metathesis, hy- 
droformylation, and olefin polymerization. A large portion of the 
most significant reactions fall into the category of high temperature, 
gas phase chemical and petrochemical processes. Microporous ox- 
ide membranes are well suited for these applications. A program is 

proposed to investigate selected model reactions of commercial 
interest (i.e. dehydrogenation of ethylbenzene to styrene and dehy- 
drogenation of butane to butadiene) using a high temperature 
catalytic membrane reactor. Membranes will be developed, reac- 
tion dynamics characterized, and production processes developed, 
culminating in laboratory-scale demonstration of technical and eco- 
nomic feasibility. As a result, the anticipated increased yield per 
reactor pass economic incentives are envisioned. First, a large de- 
crease in the temperature required to obtain high yield should be 
possible because of the reduced driving force requirement. Signifi- 
cantly higher conversion per pass implies a reduced recycle ratio, 
as well as reduced reactor size. Both factors result in reduced cap- 
ital costs, as well as savings in cost of reactants and energy. 


28579 (DOE/ID/12788-T1) Assessment and development of 
an advanced heat pump for recovery of volatile organic com- 
pounds: Final report. Mechanical Technology, inc., Latham, NY 
(United States). Jun 1992. 88p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC07-881D12788. 
(MTI-90TR7). Order Number DE92015923. Source: OSTI; NTIS; 
GPO Dep. 

This report documents Phase 1 of a project conducted by Me- 
chanical Technology Incorporated (MTI) for the assessment and 
development of an advanced heat pump for recovery of VOC sol- 
vents from process gas streams. In Phase 1, MTI has evaluated 
solvent recovery applications within New York State (NYS), identi- 
fied host sites willing to implement their application, and conducted 
a preliminary design of the equipment required. The design and 
applications were evaluated for technical and economic feasibility. 
The solvent recovery heat pump system concept resulting from the 
Phase 1 work is one of a mobile unit that would service multiple 
stationary adsorbers. A large percentage of solvent recovery appli- 
cations within the state can be serviced by on-site carbon bed 
adsorbers that are desorbed at frequencies ranging from once per 
to once per month. in this way, many users can effectively “share” 
the substantial capital investment associated with the system's re- 
verse Brayton hardware, providing it can be packaged as a mobile 
unit. In a typical operating scenario, a carbon adsorption module 
will be located permanently at the industrial site. The SLA will be 
ducted through the adsorber and the solvents removed, thus elimi- 
nating an air emission problem. Prior to VOC breakthrough, by 
schedule or by request, the mobile unit would arrive at the site to 
recover the concentrated solvent. An engine driven, natural gas fu- 
eled system, the mobile unit utilizes conditioned engine exhaust 
gases as the inert gas for desorption. Hot inert gas is directed 
through the carbon bed, heating it and volatilizing the adsorbed 
solvent. Using a revere Brayton-cycle refrigeration system to create 
low temperatures, the solvent vapors are condensed and collected 
from the inert gas stream. The solvent can then be recycled to the 
production process or sold for other uses and the adsorber re- 
turned to service. 


28580 (DOE/ID/12906-T1) Research and development to 
overcome fouling of membranes: First annual report, October 
1, 1989-October 31, 1990. Narang, S.C.; Sharma, S.K.; Ventura, 
S.C.; Roberts, D.L.; Ahner, N. SRI International, Menlo Park, CA 
(United States). Jun 1992. 40p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC07-891D12906. Order 
Number DE92016817. Source: OSTI; NTIS; GPO Dep. 

During this first year of the program, we have successfully ac- 
complished the main objective of demonstrating the feasibility of 
using piezoelectrically assisted ultrafiltration to reduce membrane 
fouling and enhance the flux through ultrafiltration membranes. A 
preliminary economic evaluation, accounting for the power con- 
sumption of the piezoelectric driver and the extent of permeate 
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flow rate enhancement, has also shown that piezoelectrically as- 
sisted ultrafiltration is cost effective and economically competitive 
with traditional separation processes. Piezoelectric transducers, 
such as a piezoelectric lead zirconate titanate (PZT) disc or a 
piezoelectric horn, driven by moderate power, significantly enhance 
the permeate flux on fouled membranes, presumably because they 
promote local turbulence. Several experiments were conducted on 
polysulfone and regenerated cellulose UF membranes fouled dur- 
ing filtration of model feed solutions. Solutions of poly(ethylene 
glycol) and of high-molecular weight dextran were used as models. 
We found that we could significantly increase the permeate flux by 
periodically driving the piezoelectric transducer, horn, or PZT disc, 
by application of moderate power over short periods of time, from 
20 to 90 seconds. Enhancements as high as a factor of 8 were 
recorded with a few seconds, and enhanced permeate fluxes were 
maintained over a prolonged period (up to 3 hours). The prolonged 
flux enhancement makes it feasible to drive the piezoelectric trans- 
ducer intermittently, thereby reducing the power consumption of the 
piezoelectric driver. 


28581 (DOE/ID/12920-2) Separation technologies: Market- 
ing factors: Final report. Humphrey, J.L.; Seibert, A-F.; 
Goodpastor, C.V. Humphrey (J.L.) and Associates, Austin, TX 
(United States). Dec 1991. 103p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-901D12920. Order 
Number DE92013524. Source: OSTI; NTIS; GPO Dep. 

The chemical and petroleum industries consume approximately 
5.8 quads per year of energy. Within these industries, 43% of the 
energy is used by separation processes to recover and purify prod- 
ucts. With 40,000 distillation columns in operation, distillation is 
used to make 95% of all separations in these two industries. Al- 
though separations are identified which are amenable to advanced 
separation technologies (that make distillation more energy- 
efficient), they are not implemented because of commercial 
barriers. The focus of this work was on barriers which can by over- 
come by implementing advanced separation-related technologies. 
Barriers were screened and prioritized, and Return On Investment 


(ROI) was calculated for each project designed to overcome a high 
priority barrier. Economic analyses were based on specific separa- 


tions such as_ ethylene-ethane, propylene-propane, ethyl 
benzene-styrene, and ethanol-water. These separations were se- 
lected because they consume significant amounts of energy for 
separation. Thus, conclusions are based on a limited number of 
case studies; an approach necessary to complete this project 
within a reasonable time frame. Recommended projects are dis- 
cussed and summarized. 


28582 (ETDE-mf-92557852) Elimination of Pb-containing 
dust by using an ionisation-scrubber. Pt. 2. Annexes to final 
report. Kola, R.; Estel, R.; Steil, H.U. B.U.S. Metall GmbH, Dues- 
sekiorf (Germany); Umweltbundesamt, Berlin (Germany). Sep 1991 
193p. (in German). Contract BMU 1108. Order Number 
DE92557852. Source: OSTI; NTIS (US Sales Only). 

During cooling of Waelz-kiin slag a dust and steam containing 
ventilation gas will arise. The content of solids is approx. 5-20 mg/ 
m® (Norm, tr.), the lead content will be in the order of 2-5 mg/m® 
(Norm, tr.}. The particle size is 98% less then 10 ym, still 52% is 
less than 1 yum. Cleaning by using classical scrubbers would not 
bring acceptable efficiencies, the installation of a wetgas electro- 
static precititator with 3 or more fields would result in unacceptable 
high inwestment cost. In the described project a scrubber with two 
ionisation fields was tested under industrial circumstances. After 
nearly two year of operation we can say, that the project was a full 
success. Dust in exit gas was less than 1 mg/m® (Norm, tr.), after 
some modifications operation of the system is stable and no rele- 
vant failures appreared. From the economic point of view it can be 
said, that compared with a wet-gas-electrostatic precipitator opera- 
tion cost are approx. 25% lower. Part 2 of the final report contains 
data on 22 plants loco design, flowcharts tables of measured re- 
sults analyses and extensive pictures. (orig/BBR). 


28583 (KCP-613-4713) Environmentally Conscious Manu- 
facturing (ECM). Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. Sep 1991. 12p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE92016858. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Kansas City Plant (KCP) is operated for the Department of 
Energy (DOE) as the Kansas City Division of Allied-Signal Inc. The 
KCP produces and procures non-nuclear electrical, electronic, 
electromechanical, plastic, and metal components for nuclear 
weapons. Environmental goals at the KCP are to clean up, 
maintain, and operate the governmental facilities in the most envi- 
ronmentally advantageous manner consistent with regulations. New 
environmental technologies that are developed by the design labo- 
ratories and the KCP are incorporated into the DOE manufacturing 
facilities, and information is shared with the outside industry 
through meetings, publications, and seminars. This booklet 
presents current projects on solvent waste streams, polymer waste 
streams, plating waste streams, and miscellaneous waste stream 
minimization projects. (GHH) 


28584 (NEI-DK-893) Third party financing of electricity 
savings. Larsen, A. (ed.). Amternes og Kommunernes Forskn- 
ingsinstitut, Copenhagen (Denmark). 1989 19p. (in Danish). 
Contract ENS-1223/89-14. Order Number DE92540849. Source: 
OSTI; NTIS. 

EFP-89. 

An important tool in relation to the saving of electricity is the fi- 
nancing of electricity-saving equipment. The background for this is 
the “third party’, and this concept is explained in the way that it 
can be a company or firm which offers to finance, install and 
maybe also operate the electricity-saving equipment for the "first 
party” which would be the firm or institution which will, in the first 
instance, gain from the electricity savings. The "second party” is 
the supplier of the equipment which has to be financed. The Com- 
mission of the European Communities defines third party financing 
as ”..the funding of energy savings investments by an outside 
company, using the energy savings themselves to pay for that in- 
vestment”. This concept is discussed in detail, also in relation to 
third party financing within the Danish electric power sector. (AB). 


28585 (NEI-DK-895) Energy and process optimization in 
relation to industrial clothes-drying machines by the use of 
natural gas fuelling as a substitute for the existing steam 
heated surface. Phase 2: Final report. Lindegaard Andersen, E.; 
Weinreich, J. Dansk Beklaednings og Textil Inst., Taastrup (Den- 
mark). [1992] 38p. (in Danish). Contract EM-1223/88-8. Order 
Number DE92540847. Source: OSTI; NTIS. 

EFP-88. 

Regarding laundries, 8-12% of total costs are currently con- 
nected with energy consumption. A number of Danish laundries 
have now been converted to the use of natural gas, also with re- 
gard to their clothes -drying machines where 40% of the energy 
supplied to the laundry is consumed. An analysis was carried out 
on an older tumbler, type 354, at the laundry at Frederiksborg 
Communal Hospital, Denmark. Two types of burners were applied. 
Results showed that, compared with steam heating, the energy 
saving is ca. 35% and the drying time is reduced by 15-25%. The 
repay period for conversion would be from 1 to 4 years depending 
on tumbler capacity etc. Other advantages are that clothes driers 
do not stand unused and that they run independently of the boiler. 
The project is described in detail and measurements are presented. 
The text is illustrated with diagrams and photographs. (AB). 


28586 (NEI-DK-897) Industrial electricity savings: Descrip- 
tion of the experiment. Togeby, M. Amternes og Kommunernes 
Forskningsinstitut, Copenhagen (Denmark). 1989 10p. (In Danish). 
Contract ENS-1223/89-14. Order Number DE92540850. Source: 
OSTI; NTIS. 

EFP-89. 

Danish industry has had great success in reducing energy con- 
sumption since 1973, but this has been primarily related to heating 
as the reduction of electricity consumption has been limited. During 
recent years the electricity consumption per produced unit has 
been gradually increasing. It is claimed that this could be reduced 
by 13% if electricity-saving projects were carried out, and the pay- 
back period for initial expences would be less than two years. The 
aim of the described project is to improve practical knowledge of 





various means of making the use of electricity in industry more effi- 
cient. Free consultant services for one month will be offered to 
forty interested firms, and relevant measurements will be taken. A 
following report will present rentable ideas and designs for saving 
electricity in specified industrial processes. The firms will be offered 
favourable loans as financial support for carrying out the suggested 
electricity saving projects. These firms will be visited after six 
months have passed in order to survey to what extent consultant 
advice has been put into practise. The consultants will also attempt 
to establish communication with the producers of electricity saving 
equipment. This project, initiated by the Danish Ministry of Energy, 
is described in further detail. (AB). 


28587 (NEI-F--156) Pretreatment and preheating of scrap. 
Hooli, P. (Outokumpu Oy Tornion Tehtaat, Tornio (Finland)); Hanni, 
J. Ministry of Trade and Industry, Helsinki (Finland). Energy Dept. 
1990. 81p. (In Finnish). Project KTM-427/881/86. Order Number 
DE92540924. Source: OSTI; NTIS. 

As a background for this study has been those demands for 
scrap treatments and transportation, which are coming with in- 
creasing production of melting shop of Outokumpu Oy’s Tornio 
works and also problems caused by snow among productionrate. 
Different pretreatment-, transport-, and preheatingmethods and 
some alternatives has been studied to arrange those as a 
functioning complete. Also very exact plannings for some pretreat- 
mentmethods has been made. From preheatingmethods some 
methods, which are concerned to be effective and possibile in the 
future has been studied. In addition those parameters, which are 
involved to the effectivity of preheating process in melting shop of 
Outokumpu Oy's Tornio works has been examined. 


28588 (NEI-F--157) Optimization of energy and raw- 
material consumptions in steel production: Final le 
Ritamaeki, O. (Dalsbruk Oy, Lappohja (Finland)); Uusi-Honko, H.; 
Kolsi, J.; Ahonen, T.; Larkimo, M.; Heinonen, P.; Forss, K.; Hin- 
nelae, J. Ministry of Trade and Industry, Helsinki (Finland). Energy 
Dept. 1987. 194p. (in Finnish). Project KTM-189/881/87. Order 
Number DE92540925. Source: OSTI; NTIS. 

The original purpose of the research was to create a optimization 
system for the energy in the production chain of the steel works, 
which would form the basis for decision making and to be of help 
in operative working thanks to the part models. The target was re- 
vised during research insofar as instead of one overall system two 
separate systems were set up. For the beginning of the process 
there is an energy optimization system and for the steel production 
an energy control system, the primary importance of which is laid 
on quality and production. Due to the width of the problem, each 
specific works must make its own solutions. The linearity of the 
process made it possible to find the solution at Koverhar. The en- 
ergy model forms a good starting point for other companies in the 
basic metal industry when constructing or completing own back-up 
systems for decision making. The project is justified by the eco- 
nomic benefit; the savings are considerable. The heat bound in the 
steel lessens, the scrap melting capacity increases, the wear of the 
lining materials decreases as the top temperatures and the times 
of influence become less, combinations of economic energy 
sources and raw materials are taken into use and the operating ef- 
ficiency of the hot blast stoves has improved by 5 %-units, which in 
the power production means savings of 640 000 mk/year. The total 
potential savings of the system are 6 380 000 mk/year. 


28589 (NUTEK-88-4220) New Rec - International seminar 
on new recovery processes 1991. NUTEK - Swedish National 
Board for Industrial and Technical Development, Stockholm 
(Sweden). 1 Sep 1991. 86p. (CONF-9106382-: New Rec '91: in- 
ternational seminar on new recovery processes, Bro (Sweden), 6-7 
Jun 1991). Order Number DE92541068. Source: OSTI; NTIS. 
New development projects for sulfate recovery were presented at 
the seminar. Gasification of spent liquors, evaporation to very high 
solids concentration, new lime mud reburning systems. Separate 
abstracts were prepared for all the 14 papers in this volume. 


(NUTEK-88-4220, pp. 84) MTCI gasifier for kraft re- 
covery. Durai-Swamy, K. (MTCI, Santa Fe Springs (United 
States)); Warren, D.W.; Mansour, M.N.; Hunter, W.D.; Brown, C.A. 
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NUTEK - Swedish National Board for Industrial and Technical De- 
velopment, Stockholm (Sweden). 1 Sep 1991. (CONF-9106382-: 
New Rec '91: international seminar on new recovery processes, 
Bro (Sweden), 6-7 Jun 1991). In New Rec - International seminar 
on new recovery processes 1991. 86p. Order Number 
DE92541068. Source: OSTI; NTIS. 

The MTCI recovery process involves gasification of spent liquor 
in a fluidized bed gasifier and the subsequent recovery of sulfur 
from the fuel gas produced. The use of pulse combustor tail pipes 
to indirectly heat the fluidized bed gives the gasifier unique capabil- 
ities. Although initially targeted at incremental kraft recovery 
applications, it may also be the basis for a simplified sulfite recov- 
ery method. 


28591 (NUTEK-88-4220, pp. 84) Pressurized gasification of 
black liquor - Current research topics and results in Finland. 
Saviharju, K. (Technical Research Centre of Finland, Laboratory of 
Fuel and Process Technology, Espoo (Finland)); McKeough, P.; 
Sipilae, K. NUTEK - Swedish National Board for industrial and 
Technical Development, Stockholm (Sweden). 1 Sep 1991. (CONF- 
9106382-: New Rec '91: international seminar on new recovery 
processes, Bro (Sweden), 6-7 Jun 1991). in New Rec - Intema- 
tional seminar on new recovery processes 1991. 86p. Order 
Number DE92541068. Source: OSTI; NTIS. 

Finland has embarked on a major effort to develop a pressurized 
gasification process for black liquor. Public funding has been chan- 
nelled through the Fuel Conversion Program, JALO, which also 
receives funding from industry. Significant activity is occurring out- 
side the JALO program, as well. The research and development 
work on black liquor gasification is comprised of a number of 
subtasks, all of which have an important role in the overall devel- 
opment strategy. The focal point of the R and D effort is the 
experimental program on the pressurized pilot facility located in 
Aeaenekoski. Other key parts of the research include fundamental 
studies on pressurized gasification and gas clean-up, as well as 
process modelling studies. 


28592 (NUTEK-88-4220, pp. 84) The Chemrec kraft recov- 
ery booster at the Froevifors mill, Sweden. Bostroem, G. 
(Froevifors Bruk AB, Froevi (Sweden)); Hillstroem, R.; Stigsson, L. 
NUTEK - Swedish National Board for Industrial and Technical De- 
velopment, Stockholm (Sweden). 1 Sep 1991. (CONF-9106382-: 
New Rec '91: international seminar on new recovery processes, 
Bro (Sweden), 6-7 Jun 1991). In New Rec - International seminar 
on new recovery processes 1991. 86p. Order Number 
DE92541068. Source: OSTI; NTIS. 

The Froevifors kraft mill has an annual capacity of 190 000 
ADMT. The production is limited by recovery boiler capacity. By in- 
Stalling a Chemrec Kraft Recovery Booster, Froevifors Bruk intends 
to increase recovery capacity with 3-4 tons of dry solids per hour, 
equivalent to an increased pulp production of around 20 000 tons 
per year. The booster is installed and operated off-line from the 
present recovery system, thus minimizing operational interference. 


28593 (NUTEK-88-4220, pp. 84) The possibilities of flu- 
idized bed gasification of black liquor. Dahiquist, E. (ABB 
Corporate Research, Vaesteraas (Sweden)); Bengtsson, S.; Gogi- 
neni, R.; Andersson, A. NUTEK - Swedish National Board for 
Industrial and Technical Development, Stockholm (Sweden). 1 Sep 
1991. (CONF-9106382-: New Rec '91: international seminar on 
new recovery processes, Bro (Sweden), 6-7 Jun 1991). In New 
Rec - International seminar on new recovery processes 1991. 
86p. Order Number DE92541068. Source: OSTI; NTIS. 

ABB will soon be running a pilot plant gasifier with a fluidized 
bed reactor. In this we will run under both atmospheric and pres- 
surized conditions. Detailed system analysis have been made 
concerning all major equipments in a complete system. 


28594 (NUTEK-88-4220, pp. 84) The Ahistrom continuous 
very high dry solids recovery. Sannholm, K. (Ahistroem Machin- 
ery, Helsingfors (Finland)). NUTEK - Swedish National Board for 
Industrial and Technical Development, Stockholm (Sweden). 1 Sep 
1991. (CONF-9106382—: New Rec ‘91: international seminar on 
new recovery processes, Bro (Sweden), 6-7 Jun 1991). In New 
Rec - International seminar on new recovery processes 1991. 
86p. Order Number DE92541068. Source: OSTI; NTIS. 
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The system operates at about 45% dry solids. The liquor is 
heated in a series of heat exchangers to about 170-175 deg C by 
utilizing the flash vapour from the heat treated liquor. The top heat- 
ing of the liquor is done by using back pressure steam. Addition of 
the Liquor Heat Treatment has allowed the mill to raise the dry 
solids content in the evaporator by 8-10%-units to about 76-78% 
before ash mixing. The liquor is conventionally flashed in the evap- 
orator to a temperature of 2-5 deg C below atmospheric boiling 
point and pumped to the existing atmospheric heavy liquor storage 
tank. Recovery boiler ash is added to the liquor in the regular mix 
tank serving as the feed tank for the recovery boiler. 


28505 (NUTEK-88-4220, pp. 84) A new concept for evapo- 
rating black liquor. Wennberg, O. (Goetaverken Energy AB, 
Goeteborg (Sweden)); Bergman, J. NUTEK - Swedish National 
Board for industrial and Technical Development, Stockholm (Swe- 
den). 1 Sep 1991. (CONF-9106382-: New Rec '91: international 
seminar on new recovery processes, Bro (Sweden), 6-7 Jun 1991). 
in New Rec - International seminar on new recovery processes 
1991. 86p. Order Number DE92541068. Source: OSTI; NTIS. 

Short communication. 3 figs. SPENT LIQUORS/evaporation; PA- 
PER INDUSTRY; ENERGY RECOVERY; EVAPORATION; 
FOULING 


28596 (NUTEK-88-4220, pp. 84) HPD Technologies B.V. 
Dockendorf, J. (HPD S.A., Paris (France)). NUTEK - Swedish Na- 
tional Board for Industrial and Technical Development, Stockholm 
(Sweden). 1 Sep 1991. (CONF-9106382-: New Rec '91: interna- 
tional seminar on new recovery processes, Bro (Sweden), 6-7 Jun 
1991). In New Rec - International seminar on new recovery pro- 
cesses 1991. 86p. Order Number DE92541068. Source: OSTI; 
NTIS. 

Short communication. 4 figs. SPENT LIQUORS/energy recovery; 
PAPER INDUSTRY 


28597 (NUTEK-88-4220, pp. 84) Lurgi technology for evap- 
oration of black liquor to very high solids content. Hohmann, 
K. (Lurgi GmbH, Frankfurt (Germany)); Mai, M. NUTEK - Swedish 
National Board for Industrial and Technical Development, Stock- 
holm (Sweden). 1 Sep 1991. (CONF-9106382-: New Rec '91: 
international seminar on new recovery processes, Bro (Sweden), 6- 
7 Jun 1991). In New Rec - International seminar on new recovery 
processes 1991. 86p. Order Number DE92541068. Source: OSTI; 
NTIS. 

The Lurgi process for evaporation of black liquor to very high 
solids content boasts the following advantages: * 2 years of oper- 
ating experience, * falling film evaporators, * tube heating system, * 
patented vapour recycling, * unhampered liquor distribution, * 
integrated stripping of contaminated condensate, * maintenance- 
friendly design. Lurgi is of the opinion that particularly thanks to the 
specific vapour recycling mode in combination with our distribution 
system, concentrations of above 75% DS can be achieved, always 
provided that the respective precautions are taken in the design 
and operation of the plant and subsequent handling system. 


28598 (NUTEK-88-4220, pp. 84) Evaporation to ultra high 
solids. Benefits and possibilities. Raesaenen, O. (Tampella 
Power, Stockholm (Sweden)); Alajaervi, T. NUTEK - Swedish Na- 
tional Board for Industrial and Technical Development, Stockholm 
(Sweden). 1 Sep 1991. (CONF-9106382-: New Rec '91: interna- 
tional seminar on new recovery processes, Bro (Sweden), 6-7 Jun 
1991). In New Rec - International seminar on new recovery pro- 
= 1991. 86p. Order Number DE92541068. Source: OSTI; 

IS. 

New equipment has been developed to concentrate black liquor 
up to 80% solids content. Since even lower black liquor solids con- 
tent causes many daily operation problems, conditioning of black 
liquor and the correct process design will be discussed. The main 
benefits of ultra high solids will be presented, and some examples 
of how to connect the Super Concentrator System into the existing 
pulp mill will be shown. 


(NUTEK-88-4220, pp. 84) New lime mud reburning 
system. Gren, U. (Chalmers Univ. of Technology, Goeteborg (Swe- 
den)); Hanson, C.; Theliander, H. NUTEK - Swedish National 


216 ERA Vol. 17, No. 10 


Board for Industrial and Technical Development, Stockholm (Swe- 
den). 1 Sep 1991. (CONF-9106382—: New Rec '91: international 
seminar on new recovery processes, Bro (Sweden), 6-7 Jun 1991). 
In New Rec - International seminar on new recovery processes 
1991. 86p. Order Number DE92541068. Source: OSTI; NTIS. 
The new lime mud reburning system is a flexible system since it 
is divided into three separate parts. This makes it possible to utilize 
the energy in an efficient way. Lime mud is easily dried in a steam 
dryer. When the dried lime mud is calcined in a fluidized bed the 
produced lime has a high reactivity in the slaking and causticizing 
steps and ends up as a lime with high specific filtration resistance. 


28600 (NUTEK-88-4220, pp. 84) NSP - Reductive combus- 
tion of black liquor in a cyclonic furnace - in retrospect. 
Warngvist, B. (AaF-IPK AB, Stockholm (Sweden)). NUTEK - 
Swedish National Board for Industrial and Technical Development, 
Stockholm (Sweden). 1 Sep 1991. (CONF-9106382-: New Rec 
'91: international seminar on new recovery processes, Bro (Swe- 
den), 6-7 Jun 1991). In New Rec - International seminar on new 
recovery processes 1991. 86p. Order Number DE92541068. 
Source: OSTI; NTIS. 

Short note. SPENT LIQUORS/cyclone combustors; PAPER IN- 
DUSTRY; ENERGY RECOVERY 


28601 (NUTEK-88-4220, pp. 84) Chemicals recovery in the 
Organocell demonstration plant. Schroeter, M.C. (Organocell 
Thyssen GmbH, Muenchen (Germany)). NUTEK - Swedish National 
Board for Industrial and Technical Development, Stockholm (Swe- 
den). 1 Sep 1991. (CONF-9106382—: New Rec '91: international 
seminar on new recovery processes, Bro (Sweden), 6-7 Jun 1991). 
In New Rec - Intemational seminar on new recovery processes 
1991. 86p. Order Number DE92541068. Source: OSTI; NTIS. 

Short note. SPENT LIQUORS/materials recovery; PAPER IN- 
DUSTRY; ENERGY RECOVERY; METHANOL 


28602 (NUTEK-88-4220, pp. 84) New recovery technolo- 
gies - processes and trends. Grace, T.M. (T.M. Grace Company 
Inc., Appleton, WI (United States)). NUTEK - Swedish National 
Board for Industrial and Technical Development, Stockholm (Swe- 
den). 1 Sep 1991. (CONF-9106382-: New Rec '91: international 
seminar on new recovery processes, Bro (Sweden), 6-7 Jun 1991). 
In New Rec - Intemational seminar on new recovery processes 
1991. 86p. Order Number DE92541068. Source: OSTI; NTIS. 

Despite many attempts to develop new and improved recovery 
technologies, there is little fundamental difference between the 
kraft recovery technology in use today and that used 50 years ago. 
The current kraft recovery system is a very effective recovery tech- 
nology and will not be easily displaced. The evolution of black 
liquor recovery technologies is reviewed in order to discern trends 
and identify reasons why alternative technologies were unsuccess- 
ful and to provide a basis for judging the potential of new 
technologies. The factors which could provide sufficient reasons for 
adapting a new technology are identified along with some of the 
factors which make implementation of a new technology difficult. 
Gasification processes are the most attractive alternative 
processes, with the Chemrec and MTCI processes the most ad- 
vanced. There would be a considerable advantage to a gasification 
process that also provided an auto-causticizing capability. 


28603 (NUTEK-88-4220, pp. 84) The future of chemical 
pulping and recovery of chemicals. Gullichsen, J. (Ahistroem 
Machinery, Helsingfors, (Finland)); Kiiskilae, E. NUTEK - Swedish 
National Board for Industrial and Technical Development, Stock- 
holm (Sweden). 1 Sep 1991. (CONF-9106382—-: New Rec '91: 
international seminar on new recovery processes, Bro (Sweden), 6- 
7 Jun 1991). In New Rec - International seminar on new recovery 
processes 1991. 86p. Order Number DE92541068. Source: OSTI; 
NTIS. 

Strongly alkaline pulping processes like the kraft process will 
prevail and develop further for a long time in the future. The devel- 
opment potential will be tapped efficiently due to intensified R and 
D efforts. Future chemicals recovery processes will do more with 
smaller and less equipment. The energy efficiency will further im- 
prove simultaneously reducing the environmental impact. 








28604 Water and uv degradable lactic acid polymers. Bon- 
signore, P.V.; Coleman, R.D. To Dept. of Energy. 26 Jun 1990. 
USA Patent patent application 7-543,506. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE92017195. Source: OSTI; NTIS; GPO 
Dep 


A water and UV light degradable copolymer of monomers of 
lactic acid and a modifying monomer selected from the class con- 
sisting of ethylene and polyethylane glycols (PVB 6/22/90), 
propylene and and polypropylene (PVB 6/22/90) glycols, P- 
dioxanone, 1, 5 dioxepan-2-one, 1,4 -oxathialan-2-one, 1,4-dioxide 
and mixtures thereof. These copolymers are useful for waste dis- 
posal and agricultural purposes. Also disclosed is a water 
degradable blend of polylactic acid or modified polylactic acid and 
high molecular weight polyethylene oxide wherein the high molecu- 
lar weight polyethylene oxide is present in the range of from about 
2% by weight to about 50% by weight, suitable for films. A method 
of applying an active material selected from the class of seeds, 
seedlings, pesticides, herbicides, fertilizers and mixtures thereof to 
an agricultural site is also disclosed. 


28605 (S+-900902) Treatment of plastic wastes. Stori, A.; 
Telje, L. Senter for Industriforskning, Oslo (Norway). Apr 1991. 44p. 
(in Norwegian). Order Number DE92541009. Source: OSTI; NTIS. 

The report deals with a preproject comprising central problem 
descriptions concerning methods of plastic waste treatment and re- 
cycling. The report gives a summary of the previous work being 
executed together with supplementary data in this area. Alternative 
waste depositing, incineration, and recycling of plastic wastes from 
the areas of agriculture, cans and bottles, cable protecting sheaths, 
and car products are covered. The executed mapping of the geo- 
graphical waste distribution together with the existing arrangements 
of waste treatment is given. Environmental and economic evalua- 
tions concerning the alternative methods of waste treatment are 
presented. 57 refs., 16 tabs. 


28606 (VTT-TIED-1270) Operational verification In process 
automation. Vaelisuo, H. (Technical Research Centre of Finland, 
Espoo (Finland). Lab. of Electrical and Automation Engineering). 
Technical Research Centre of Finland, Espoo (Finland). Aug 1991. 
57p. (In Finnish). Order Number DE92540938. Source: OSTI; 
NTIS. 


The operational verification of automatics, especially those of 
control sequences, are studied in this research. The basic principle 
of the presented method is to describe both the operational de- 
scription of the automatics and the operational parameters of the 
controllable plant using same formalism, and to verify that the de- 
scription of the operational properties of the total system responds 
the requirements. The qualitative modelling has been applied on 
description of the continuous events occurring in the plan to be 
controlied. The main aim of the report is in modelling of the pro- 
cesses and control logic. The correctness of the operation has 
been corrected by using both a simple program and by visualizing 
the operation of the system. The program used in the models has 
been compiled using Prolog programming language, by which also 
the detected systems have been described. The main aim of the 
report is to detect the controlling problem of the process plant, to 
highlight the role of event-based controlling, and to present one of 
the possibilities to support planning of an event-based control sys- 
tem offered by the knowledge-based techniques. 


28607 (VTT-TUTK-740) Workstation for decentralized pro- 
duction control. Mattila, V.P. (Technical Research Centre of 
Finland, Espoo (Finland). Lab. of Electrical and Automation Engi- 
neering); Palmu, J. Technical Research Centre of Finland, Espoo 
(Finland). Aug 1991. 68p. (in Finnish). Order Number 
DE92540935. Source: OSTI; NTIS. 

In spite of the rapid development of production management sys- 
tems no good commercial software for decentralized manufacturing 
has been available. The target of this research was to develop to- 
gether with a software house and pilot company a production 
management system for serving the hierarchy of focused factories 
and manufacturing cells. The system has adopted the basic ideas 
that were originally developed at the Technical Research Centre of 
Finland (VTT) in 1986-1988. It is based on independent work 
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Stations that build up a hierarchical network according to the manu- 
facturing organization. They are serving each other and a factory 
level production management system on a make-to-order basis. 
The upper level is only interested in getting parts or subassemblies 
from the lower level just in time. It does not need to know the 
Structure and operations of the lower level. The solution presented 
here has an open and flexible structure. New workstations and 
new levels can be implemented any time. Data transmission be- 
tween workstations is kept at the minimum. Usually only orders, 
scheduling and control information will be sent via the data net- 
work. Materials management system is included in the factory 
level. The software has been written in C programming language. 
It is running on a IBM PS/2 compatible microcomputer using OS/2, 
Presentation Manager and IBM Database Manager. 


28608 (Y/EN-4638) Y-12 industrial Waste Landfill IV clo- 
sure/post-closure plan. Ebasco Services, Inc., Oak Ridge, TN 
(United States). 22 Apr 1992. 165p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840S21400. 
(Y/Sub-89-TN526V). Order Number DE92017337. Source: OSTI; 
NTIS; GPO Dep. 

The operating permit for the Y-12 Industrial Waste Landfill IV 
was issued on January 4, 1989. The facility is a permitted Class II 
disposal facility and accepts non-radioactive, non-hazardous indus- 
trial waste as detailed in the “Design and Operating Procedures for 
the Y-12 Industrial Waste Landfill IV," Y/TS-399, April 1988. Waste 
material typically disposed of at the landfill include cardboard, plas- 
tics, rubber, metals, wood, paper (incidental amounts), and special 
wastes approved by the TDEC. Materials that are not accepted in 
the landfill include putrescible garbage, free liquids, radioactively- 
contaminated materials, and hazardous waste. In general, facility 
closure will consist of placement of the final cover material, the es- 
tablishment of vegetation on the cover, and modification of 
drainage systems as necessary to control run-on, runoff, and 
sedimentation in off-site water courses. These activities will be im- 
plemented to achieve the following closure performance standards 
as specified in TN Rule 1200-1-7-04(8): (1) Minimize the need for 
further maintenance; (2) Protect public health and the environment 
by controlling, minimizing, or eliminating the post- closure escape 
of solid waste or solid waste constituents, including leachate, con- 
taminated runoff, or waste decomposition products, to surface 
waters, groundwater, or the atmosphere. (3) Provide for the post- 
closure care of the facility as necessary to ensure the above 
performance standards are attained. 
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Refer also to citation(s) 27477, 27832, 28469, 28953, 29368, 
29579, 30302 


28609 (DOE/CH/10093-153) Energy from Municipal Waste 
Program: Program plan. USDOE Assistant Secretary for Conser- 
vation and Renewable Energy, Washington, DC (United States). 
Office of Industrial Technologies. 5 May 1992. 53p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO2- 
83CH10093. Order Number DE92010578. Source: OSTI; NTIS; 
GPO Dep. 

Each year Americans throw away 3 quads of energy in the form 
of municipal waste and pay $6 billion for the privilege. Only about 
21 percent of our municipal wastes are used productively to gener- 
ate electricity or produce new products by recycling. In 1990, 
waste-to-energy (WTE) plants and recycling efforts contributed 
roughly half a quad of energy in the form of electricity and reduced 
energy use. This productive use of waste avoided the disposal of 
about 50 million tons of wastes to landfills in that year. The Admin- 
istration National Energy Strategy (NES) estimates that with proper 
Federal, State, local, and private action the electric generating ca- 
pacity of WTE facilities could increase 600 percent by 2010 and by 
over 1200 percent by 2030, compared to 1990 capacity. This 
would result in about 55 gigawatts (GW) of capacity by 2030, up 
from roughly 4 GW today. The Department of Energy (DOE) sup- 
ports an integrated approach to waste management that includes 
source reduction, WTE, recycling, and landfilling as complementary 
pieces of a solution to the municipal waste disposal problem. The 
Energy from Municipal Waste Program, described in this plan, 
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seeks to minimize the productive use of municipal waste as an 
energy resource to improving its economic and environmental char- 
acteristics. While the Program focuses on WTE systems, it is 
conducted as part of a larger Federal effort that includes source re- 
duction and recycling of wastes to save energy. 


28610 (ETDE-mf-92547896) Gas turbine licensing proce- 
dure. Recording and licensing procedure for cogeneration 
plants with gas turbines. Arbeitsgemeinschaft fuer Sparsamen 
und Umweltfreundlichen Energieverbrauch e.V. (ASUE), Frankfurt 
am Main (Germany). Expertenkreis ‘Gasturbinentechnik’. [1991] 
20p. (in German). Order Number DE92547896. Source: OSTI; 
NTIS (US Sales Only). 

A survey presented of the main legal regulations in the Federal 
Republic: (1) Federal Emission Control Act; (2) 9th Federal Emis- 
sion Control Ordinance; (3) Energy Economy Act; (4) Third 
Implementing Ordinance on the Energy Economy Act; (5) Third 
Electric Power Generation Act; (6) Ordinance on High-Pressure 
Gas Pipelines; (7) Water Management Act; (8) Building and Con- 
struction Regulations of the Laender. (HP). 


28611 (NEI-DK-789) Smooth water in district heating sys- 
tems: Reduction of friction and pumping energy in a district 
heating network by adding tenside to the circulating water. 
Demonstration project 1. Hoechst AG, Frankfurt am Main 
(Germany); Herning Kommunale Vaerker (Denmark); Bruun og So- 
erensen Energiteknik A/S, Aarhus (Denmark). Jun 1990 67p. (in 
Danish). Contract ENS-1323/90-0011. Order Number DE92540811. 
Source: OSTI; NTIS. 

EFP-90. 

In order to contribute to the reduction of heat loss and the 
improvement of the circulation of water used in district heating sys- 
tems, attention was focussed on decreasing the friction met by 
water in the heat distribution networks. This friction is usually less- 
ened by increased use of the circulation pumps, resulting in an 
increased energy consumption. The alternative method of using an 
additive, tenside, in the water to make it more smooth running is 
described. The extent to which the use of this additive can reduce 
heat transmission in the heat exchangers is investigated in addition 
to the long-term stability of the additive. Tenside is shown to be 
stable in the face of varying temperatures and stresses. Added in 
small amounts it occurs as individual molecules, at a special con- 
centration these form themselves into globe shapes (micelles), with 
further concentration the micelles form stick shaped bodies, and it 
is in this form that they give the desired result of "smooth water’. 
The results of the project are given in detail. (AB). 


28612 (NEI-DK-877) Use of synthetic lubricating olls in 
lean burn gas motor: Project report. Wit, J. de. Dansk 
Gasteknisk Center A/S, Hoersholm (Denmark). Feb 1992 21p. (in 
Danish). Order Number DE92540826. Source: OSTI; NTIS. 

Field test with the use of synthetic gas engine lubrication oil has 
been carried out at a Danish gas engine cogeneration plant. The 
plant is fitted with 3 technical identical natural gas fired cogenera- 
tion modules, all based on a 12 cyl. MAN 300 kWe lean burn spark 
ignited gas engine (MAN E 2842 LE). The lube oil in one of the 3 
engines was changed from a mineralic oil to a full synthetic oil. 
Characteristics of the two different lube oils are illustrated. Over a 
6 month period a number of parameters were registered from the 
engine with synthetic lube oil, one of the other engines at the plant 
was chosen as a reference. The daily gas consumption, the elec- 
tricity production and the operation hours for each engine was 
registered. Frequent lube oil samples for analysis were taken and 
flue gas compostion was controlled. The oil analysis showed that 
the synthetic lube oil typically failed due to nitration/too low TBN. 
The mineralic oil failed due to build up of acids/high TAN number. 
The tests showed that the time between lube oil change could be 
prolonged from 500 hours to approx. 1100 hours by using the 
synthetic lube oil instead of the mineralic type. No significant im- 
provements in electricity production efficiency due to less friction 
was seen. Field test with the same type of gas engine in naturally 
aspirated version has shown a life time of the oil exceeding 3.000 
hours, when using syntethic oil. (au). 


28613 (NEI-FI-164) Monitoring system for consumption 
and use of public swimming pools: End report of the first 
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stage of the project. Pietilaeinen, J. (Technical Research Centre 
of Finland, Espoo (Finland). Lab. of Urban Planning and Building 
Design). Technical Research Centre of Finland, Espoo (Finland). 
1991. 36p. (In Finnish). Order Number DE92540926. Source: 
OSTI; NTIS. 

Compared, for instance, with residential buildings specific con- 
sumption figures of energy within public swimming pools are rather 
great. Therefore, a special attention should be paid on energy use. 
The aim of this project has been to start an uniform monitoring 
system for energy and water consumption in public swimming 
pools in the country, and by this way to offer for staff in service 
information about energy consumption of a swimming pool in ques- 
tion. PC-based ADP system has been developed for recording and 
processing data to be gathered of public swimming pools. By these 
data comparison and feed-back information can be produced for 
each pool, which will help monitoring motivation. This system also 
offers a good base for various analyses linked to pools as well as 
for saving and etc. developmental activities either for a separate 
pool or for centralized steered activities. Within the project, from 
the monitoring system, has been carried out a pilot solution, con- 
sisting of monthly consumption figures and number of visitors from 
100 public swimming pools. Information has been gathered over a 
period of 2 - 3 years. During the next phase of the study already in 
progress, the data base will be made up more comprehensive us- 
ing information about characteristics and operating budgets of 
pools. Alongside a corresponding project concerning all indoor ice 
stadiums in the country is going to be started. 


28614 (NYSERDA-92-5) Recycling individual polymers 
from mixed plastics wastes: Final report. Naumann, E.B. Rens- 
selaer Polytechnic Inst., Troy, NY (United States). Dept. of 
Chemical Engineering. Jun 1992. 53p. Sponsored by New York 
State Energy Research and Development Authority, Albany, NY 
(United States). Source: OSTI. 

Under the sponsorship of the New York State Energy Research 
and Development Authority (the Energy Authority) and the Plastics 
Recycling Foundation (PRF), we examined the feasibility of sepa- 
rating pure polymers from a mixed plastic waste stream. The 
feasibility study used two technologies, selective dissolution and 
flash devolatilization. Commingled plastics containing the six major 
packaging plastics were selected as a feedstock. The preliminary 
work focused on selecting a dissolution solvent to obtain a six-way 
split of the major packaging plastics. Technical grade xylene (mixed 
isomers) was found to selectively dissolve five of the polymers at 
reasonable operating conditions; and the sixth was obtained by dif- 
ference, by dissolution with a second solvent, or by dissolution at 
high temperature. Dissolution studies were done on simulated com- 
mingled waste streams prepared from virgin polymers and a 
post-consumer commingled waste stream. Process conditions and 
separation efficiencies were obtained. The minimum dissolution 
scale to obtain polymer physical properties was determined to be 
on the order of 25 kilograms per charge of commingled plastics. It 
was concluded that selective dissolution and flash devolatilization 
can be used to separate functionally pure polymers from a commin- 
gled waste stream. Further research and development is needed to 
optimize the process and obtain polymer physical properties. 
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28615 (DOE/AL/43059-T1) A study of the interaction of the 
flow field and the fuel jet in particulate formation as related to 
diesel engines: Quarterly technical progress report, July 15, 
1988—October 15, 1988. Ryan, T.W. Ill; Schwalb, J.A. Southwest 
Research Inst., San Antonio, TX (United States). [1988]. 13p. 





Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-87AL43059. Order Number DE92018575. Source: 
OSTI; NTIS; GPO Dep 

Information available in the literature indicates that the particulate 
emissions from diesel engines can be reduced by controlling the 
fuel inject air motion within the combustion chamber. Within the 
constraints of the current engine designs, the above approach gen- 
erally results in increased NO/NO, emissions due to improvements 
in the combustion event. While the kinetic mechanism for NO/NO, 
emissions is well defined in terms of the extended Zeldovich mech- 
anism, the complex nature of the diesel combustion process 
makes it impossible to predict the integrated effects of variations in 
the physical processes on the total NO/NO, emissions. While it is 
felt that both the particulate and the NO/NO, emissions can be 
controlled in the engine, the effects of variations in the physical 
processes must be defined for both the particulate and the NO/ 
NO, emissions. The objective of this project is to develop a data 
base which defines the interactions of the injection, atomization, 
and mixing processes as well as the thermodynamic state and fuel 
composition on the particulate and NO/NO, emissions. The experi- 
ments will be performed using standard diesel fuel injection, 
equipment injecting into a flow-tube reactor, where the flow field 
and thermodynamic state are controlled and well defined. The par- 
ticulate and NO/NO, emissions will be measured at point locations 
within the reactor, using a quenching probe in conjunction with a 
dilution tunnel as defined by the EPA specifications. The work plan 
for this project involves four general tasks or phases. These in- 
clude: Task 1. Flow Modeling and Flow-Tube Reactor Preparation; 
Task 2. Flow Measurement and Spray Analysis; Task 3. Combus- 
tion Experiments; Data Analysis. Accomplishments in each task are 
described. 


28616 (DOE/AL/43059-T2) A study of the interaction of the 
flow fleld and the fuel jet In particulate formation as related to 
diese! engines: technical progress report, July 16, 
1987—October 16, 1987. Ryan, T.W. Il; Schwalb, J.A. Southwest 
Research Inst., San Antonio, TX (United States). 16 Oct 1987. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-87AL43059. Order Number DE92018574. Source: 
OSTI; NTIS; GPO Dep. 

Information available in the literature indicates that the particulate 
emissions from diesel engines can be reduced by controlling the 
fuel inject air motion within the combustion chamber. Within the 
constraints of the current engine designs, the above approach gen- 
erally results in increased NO/NO, emissions due to improvements 
in the combustion event. While the kinetic mechanism for NO/NO, 
emissions is well defined in terms of the extended Zeldovich mech- 
anism, the complex nature of the diesel combustion process 
makes it impossible to predict the integrated effects of variations in 
the physical processes on the total NO/NO, emissions. While it is 
felt that both the particulate and the NO/NO, emissions can be 
controlled in the engine, the effects of variations in the physical 
processes must be defined for both the particulate and the NO/ 
NO, emissions. The objective of this project is to develop a data 
base which defines the interactions of the injection, atomization, 
and mixing processes as well as the thermodynamic state and fuel 
composition on the particulate and NO/NO, emissions. The experi- 
ments will be performed using standard diesel fuel injection, 
equipment injecting into a flow-tube reactor, where the flow field 
and thermodynamic state are controlled and well defined. The par- 
ticulate and NO/NO, emissions will be measured at point locations 
within the reactor, using a quenching probe in conjunction with a 
dilution tunnel as defined by the EPA specifications. The work plan 
for this project involves four general tasks or phases. These in- 
clude: Task 1. Flow Modeling and Flow-Tube Reactor Preparation; 
Task 2. Flow Measurement and Spray Analysis; Task 3. Combus- 
tion Experiments; Data Analysis. Accomplishments in each task are 
described. 


28617 (DOE/AL/43059-T3) A study of the Interaction of the 
flow field and the fuel jet in particulate formation as related to 
diesel engines: Quarterly technical progress report, October 
16, 1987—January 15, 1988. Ryan, T.W. lil; Schwalb, J.A. South- 
west Research Inst., San Antonio, TX (United States). 15 Jan 
1988. 13p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC04-87AL43059. 
DE92018573. Source: OSTI; NTIS; GPO Dep. 
Information available in the literature indicates that the particulate 
emissions from diesel engines can be reduced by controlling the 
fuel inject air motion within the combustion chamber. Within the 
constraints of the current engine designs, the above approach gen- 
erally results in increased NO/NO, emissions due to improvements 
in the combustion event. While the kinetic mechanism for NO/NO, 
emissions is well defined in terrns of the extended Zeldovich mech- 
anism, the complex nature of the diesel combustion 
makes it impossible to predict the integrated effects of variations in 
the physical processes on the total NO/NO, emissions. While it is 
felt that both the particulate and the NO/NO, emissions can be 
controlled in the engine, the effects of variations in the physical 
processes must be defined for both the particulate and the NO/ 
NO, emissions. The objective of this project is to develop a data 
base which defines the interactions of the injection, atomization, 
and mixing processes as well as the thermodynamic state and fuel 
composition on the particulate and NO/NO, emissions. The experi- 
ments will be performed using standard diesel fuel injection, 
equipment injecting into a flow-tube reactor, where the flow field 
and thermodynamic state are controlled and well defined. The par- 
ticulate and NO/NO, emissions will be measured at point locations 
within the reactor, using a quenching probe in conjunction with a 
dilution tunnel as defined by the EPA specifications. The work plan 
for this project involves four general tasks or phases. These in- 
clude: Task 1. Flow Modeling and Flow-Tube Reactor Preparation; 
Task 2. Flow Measurement and Spray Analysis; Task 3. Combus- 
tion Experiments; Data Analysis. Accomplishments in each task are 
described. 


Order Number 


28618 (DOE/AL/43059-T4) A study of the interaction of the 
flow field and the fuel jet In particulate formation as related to 
diesel engines: Quarterly technical progress report, April 15, 
1988—July 15, 1988. Ryan, T.W. Ill; Schwalb, J.A. Southwest Re- 
search Inst., San Antonio, TX (United States). 15 Jul 1988. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-87AL43059. Order Number DE92018572. Source: 
OSTI; NTIS; GPO Dep. 

Information available in the literature indicates that the particulate 
emissions from diesel engines can be reduced by controlling the 
fuel inject air motion within the combustion chamber. Within the 
constraints of the current engine designs, the above approach gen- 
erally results in increased NO/NO, emissions due to improvements 
in the combustion event. While the kinetic mechanism for NO/NO, 
emissions is well defined in terms of the extended Zeldovich mech- 
anism, the complex nature of the diesel combustion process 
makes it impossible to predict the integrated effects of variations in 
the physical processes on the total NO/NO, emissions. While it is 
felt that both the particulate and the NO/NO, emissions can be 
controlled in the engine, the effects of variations in the physical 
processes must be defined for both the particulate and the NO/ 
NO, emissions. The objective of this project is to develop a data 
base which defines the interactions of the injection, atomization, 
and mixing processes as well as the thermodynamic state and fuel 
composition on the particulate and NO/NO, emissions. The experi- 
ments will be performed using standard diesel fuel injection, 
equipment injecting into a flow-tube reactor, where the flow field 
and thermodynamic state are controlled and well defined. The par- 
ticulate and NO/NO, emissions will be measured at point locations 
within the reactor, using a quenching probe in conjunction with a 
dilution tunnel as defined by the EPA specifications. The work plan 
for this project involves four general tasks or phases. These in- 
clude: Task 1. Flow Modeling and Flow-Tube Reactor Preparation; 
Task 2. Flow Measurement and Spray Analysis; Task 3. Combus- 


tion Experiments; Data Analysis. Accomplishments in each task are 
described. 


28619 (DOE/AL/43059-T13) A study of the interaction of 
the flow field and the fuel jet in particulate formation as re- 
lated to diesel engines: Final report, [16 July 1987-15 July 
1991]. Schwalb, J.A.; Dodge, L.G.; Ryan, T.W. Ill. Southwest Re- 
search Inst., San Antonio, TX (United States). Jul 1991. 159p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC04-87AL43059. Order Number DE92018565. Source: 
OSTI; NTIS; GPO Dep. 

In-cylinder control of particulate emissions in a diesel engine de- 
pends on careful control and understanding of the fuel injection 
and air/fuel mixing process. As yet, it is extremely difficult to mea- 
sure physical parameters of the injection and mixing process in an 
operating engine, but it is possible to simulate the diesel combus- 
tion chamber in a steady flow configuration whose characteristics 
can be more easily probed. The approach of this program was to 
create a steady flow environment whose thermodynamic condi- 
tions, air-flow conditions, and injection characteristics matched the 
conditions in a typical diesel engine (the Cummins L10 engine was 
chosen as a representative model). Using existing hot-film 
anemometry, laser diffraction and phase-Doppler techniques, the 
air-flow turbulence and injection spray were thoroughly character- 
ized under non-combusting conditions. The development of a spray 
mode! (based on momentum exchange between the injected fuel 
and the air) allowed for further characterization and extrapolation of 
the steady state results to the intermittent engine conditions. 
Finally, actual emissions measurements were made under com- 
busting conditions so that correlations could be drawn between the 
measured emissions and the spray and flow conditions measured 
in the non-combusting cases. The results of those measurements 
show some interesting aspects of the effect of air-flow turbulence 
and spray characteristics on combustion. Increased air-flow turbu- 
lence was found to decrease particulates, CO, and unburned 
hydrocarbons, while C02 and NO, levels were increased. 


28620 (DOE/MC/23167-3099) Advanced coal-fueled gas 
turbine systems: Technical progress report, January—March 
1992. Westinghouse Electric Corp., Orlando, FL (United States). 24 
Apr 1992. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-86MC23167. Order Number 
DE92018939. Source: OSTI; NTIS; GPO Dep. 

No combustion tests for this program were conducted during this 
reporting period of January 1 to March 31, 1992. DOE-sponsored 
slogging combustor tests have been suspended since December 
1991 in order to perform combustion tests on Northern States 
Power Company (NSP) coals. The NSP coal tests were conducted 
to evaluate combustor performance when burning western sub 
bituminous coals. The results of these tests will guide commercial- 
ization efforts, which are being promoted by NSP, Westinghouse 
Electric, and Textron Defense Systems. The NSP testing has been 
completed and preparation of the final report for that effort is un- 
derway. Although the NSP testing program has been completed, 
the Westinghouse/DOE program will not be resumed immediately. 
The reason for this is that Textron Defense Systems (TDS) has 
embarked on an internally funded program requiring installation of 
a new liquid fuel combustor system at the Haverhill site. The facil- 
ity modifications for this new system are significant and it is not 
possible to continue the Westinghouse/DOE testing while these 
modifications are being made. These facility modifications are be- 
ing performed during the period February 15, 1992 through May 
31, 1992. The Westinghouse/DOE program can be resumed upon 
completion of this work. 


28621 (ETDE-mf-92557818) ERIK Ill. Energy conservation 
in hospitals. Pt. 3. Vol. 1 and 2. Vol. 1: Final report. Vol. 2: Ap- 
pendix. Case study Katharinenhospital Stuttgart. Kerschkamp, 
F. (Geselischaft fuer Umweltplanung Stuttgart mbH (GUS) (Ger- 
many)); Loleit, K.; Schneider, H.; Mangelsdorf, R.; Kraner, A.; Idler, 
R.; Obermiller, U.; Panther, M.; Fuchs, G.; Geiger, M. Gesellschaft 
fuer Umweltplanung Stuttgart mbH (GUS) (Germany); Ingenieur- 
buero Schneider, Gerlingen, Wuerttemberg (Germany); Waerme- 
und Stroemungstechnische Pruefstelle, Fellbach, Wuerttemberg 
(Germany); Ingenieurbuero Kraner, Stuttgart (Germany); Stadt 
Stuttgart (Germany); Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany); Ministerium fuer Wirtschaft, Mittelstand 
und Technologie des Landes Baden-Wuerttemberg, Stuttgart (Ger- 
many). Apr 1991 441p. (in German). Contract BMFT 0335340C. 
Order Number DE92557818. Source: OSTI; NTIS (US Sales Only). 

Published in 2 separate volumes. 

The project, carried out at Katharinenhospital in Stuttgart, had 
the aim to have the results presented by the research group ERIK 
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verified by independent engineering bureaus. Separate firms exam- 
ined the following complexes: Building techniques, energy supply, 
technical building equipment, electrotechnics. It showed that there 
was a saving potential for space heating energy of 14,232 MWh/a, 
ie. 46% of the starting situation. During the research project 2,281 
MWh/a could be saved, i.e. 7.4%. The electric power potential 
amounts to 1,230 MWh/a or 14% of the starting situation. Taking 
1990 energy prices as a basis, and assuming complete utilization 
of conservation potential and tariff savings, overall costs of DM 
1,227,000 could be saved a year. Reducing the heated water 
quantity meant that the appropriate planned extension was no 
longer necessary, and an investment of approx. 1 million DM was 
avoided. (orig.). 


28622 (ORNL/Sub-87-SA582/1) Development of wear resis- 
tant ceramic coatings for diesel engine components: Final 
report. Haselkorn, M.H. (Caterpillar, Inc., Peoria, IL (United 
States)). Oak Ridge National Lab., TN (United States); Caterpillar, 
Inc., Peoria, IL (United States). Research Dept. Apr 1992. 111p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92019068. Source: 
OSTI; NTIS; GPO Dep. 

Improved fuel economy and a reduction of emissions can be 
achieved by insulation of the combustion chamber components to 
reduce heat rejection. However, insulating the combustion chamber 
components will also increase the operating temperature of the pis- 
ton ring/cylinder liner interface from approximately 150°C to over 
300°C. Existing ring/liner materials can not withstand these higher 
operating temperatures and for this reason, new materials need to 
be developed for this critical tribological interface. The overall goal 
of this program is the development of piston ring/cylinder liner ma- 
terial pairs which would be able to provide the required friction and 
wear properties at these more severe operating conditions. More 
specifically, this program first selected, and then evaluated, poten- 
tial d/wear resistant coatings which could be applied to either 
piston rings an or cylinder liners and provide, at 350°C under lubri- 
cated conditions, coefficients of friction below 0.1 and wear rates of 
less than 25 x 1IO-® mm/hour. The processes selected for apply- 
ing the candidate wear resistant coatings to piston rings and/or 
cylinder liners were plasma spraying, chemical vapor, physical va- 
por and low temperature arc vapor deposition techniques as well 
as enameling techniques. 


28623 (ORNL/Sub-90-SF985/1) Engine testing of ceramic 
cam-roller followers: Final report. Kalish, Y. (Detroit Diesel 
Corp., MI (United States)). Oak Ridge National Lab., TN (United 
States); Detroit Diesel Corp., Mi (United States). Apr 1992. 98p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92019188. Source: 
OSTI; NTIS; GPO Dep. 

For several years, DDC has been developing monolithic ceramic 
heat engine components. One of the components, developed for 
an application in our state-of-the-art on-highway, heavy-duty diesel 
engine, the Series 60, is a silicon nitride cam-roller follower. Prior 
to starting this program, each valve train component in the Series 
60 was considered for conversion to a ceramic material. Many ad- 
vantages and disadvantages (benefits and risks) were considered. 
From this effort, one component was selected, the cam-roller 
follower. Using a system design approach, a ceramic cam-roller fol- 
lower offered functional improvement at a reasonable cost. The 
purpose of the project was to inspect and test 100 domestically 
produced silicon nitride cam-roller followers built to the require- 
ments of the DDC series 60 engine. 


28624 (ORNL/TM-11984) Ceramic Technology Project: 
Semiannual progress report, April 1991—-September 1991. Oak 
Ridge National Lab., TN (United States). Mar 1992. 504p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE92018748. Source: OSTI; 
NTIS; GPO Dep. 

The Ceramic Technology Project was developed by the USDOE 
Office of Transportation Systems (OTS) in Conservation and 
Renewable Energy. This project, part of the OTS's Materials Devel- 
opment Program, was developed to meet the ceramic technology 
requirements of the OTS’s automotive technology programs. Signif- 
icant accomplishments in fabricating ceramic components for the 





USDOE and NASA advanced heat engine programs have provided 
evidence that the operation of ceramic parts in high-temperature 
engine environments is feasible. These programs have also 
demonstrated that additional research is needed in materials and 
processing development, design methodology, and data base and 
life prediction before industry will have a sufficient technology base 
from which to produce reliable cost-effective ceramic engine com- 
ponents commercially. A five-year project plan was developed with 
extensive input from private industry. In July 1990 the original pian 
was updated through the estimated completion of development in 
1993. The objective is to develop the industrial technology base re- 
quired for reliable ceramics for application in advanced automotive 
heat engines. The project approach includes determining the 
mechanisms controlling reliability, improving processes for fabricat- 
ing existing ceramics, developing new materials with increased 
reliability, and testing these materials in simulated engine environ- 
ments to confirm reliability. Although this is a generic materials 
project, the focus is on the structural ceramics for advanced gas 
turbine and diesel engines, ceramic bearings and attachments, and 
ceramic coatings for thermal barrier and wear applications in these 
engines. To facilitate the rapid transfer of this technology to US in- 
dustry, the major portion of the work is being done in the ceramic 
industry, with technological support from government laboratories, 
other industrial laboratories, and universities. 


28625 (UBA-FB—91-058) Measurements of evaporative 
emissions of 10 gasoline er cars, running with 2 dif- 
ferent fuels. Matatko, W. Rheinisch-Westfaelischer Technischer 
Ueberwachungs-Verein e.V., Essen (Germany). Pruefstelle fuer die 
Abgase von Kraftfahrzeugen; Umweltbundesamt, Berlin (Germany). 
Jul 1989. 28p. (In German). Contract UFOPLAN-Nr. 10405181/04. 
Order Number DE92547981. Source: OSTI; NTIS (US Sales Only). 

The objective of this research study was to determine data on 
evaporative emissions of 10 different gasoline passenger cars de- 
pending on the fuel quality (two fuels of different volatilities). The 
measurements were executed due to the requirements of annex 
XXIll of paragraph 47 StVZO. The results were given in the form of 


diagrams. A comparison of the results of all 10 vehicles was done. 
(orig.) With 16 tabs. 


3302 External Combustion Engines 
Refer also to citation(s) 28535 


3303 Electric-Powered Systems 


28626 (DOE/ID/13074-T4) DOE KSU EV Site Operator Pro- 
gram: Year 1, fourth quarter report, April 1—June 30, 1992. 
Hague, J.R.; Steinert, R.A.; Nissen-Pfrang, T. Kansas State Univ., 
Manhattan, KS (United States). [1992]. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC07-911D13074. 
Order Number DE92018710. Source: OSTI; NTIS; GPO Dep. 

Kansas State University, with funding from federal, state, public, 
and private companies, is participating in the DOE Electric Vehicle 
Site Operator Program. Kansas State is demonstrating, testing, 
and evaluating electric of hybrid vehicle technology. This will pro- 
vide organizations the opportunity to examine the latest EHV 
prototypes under actual operating conditions. KSU proposes to pur- 
chase one (1) electric or hybrid van and four(4) electric cars during 
the first two years of this five-year program. KSU has purchased 
one G-Van built by Conceptor Industries, Toronto, Canada and has 
initiated a procurement order to purchase two (2) Soleq 1992 Ford 
EVcort station wagons. This quarter's report describes ongoing 
public relations activities and meetings as well as presenting per- 
formance data for the electric vehicles. (GHH) 


28627 (EGG-EP-10152) Electric and Hybrid Vehicle Pro- 
gram; Site Operator Program: Quarterly progress report, 
October-December 1991. Warren, J.F. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Jan 1992. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE92018055. Source: OSTI; NTIS; 
GPO Dep. 

Activities during the first quarter centered around integrating the 
new participants into the program. A meeting of the Site Operators, 


33 ADVANCED PROPULSION SYSTEMS 
3307 Emission Control 


in conjunction with the first meeting of the Electric Vehicle Users 
Task Force, was held in October. A second meeting of the Task 
Force was held in December. During these meetings the new con- 
tractual requirements were explained to the participants. The Site 
Operator Data Base was distributed and explained. The Site Oper- 
ators will begin using the data base in December 1991 and will 
supply the operating and maintenance data to the INEL on a 
monthly basis. The Operators requested that they be able to have 
access to the data of the other Operators and it was agreed that 
they would be provided this on floppy disk monthly from the INEL. 
Presentations were made to the DOE sponsored Automotive Tech- 
nology Development-Contractors Coordination Meeting in October. 
An overview of the program was given by EG&G. Representatives 
from Arizona Public Service, Texas A&M University, and York Tech- 
nical College provided details of their programs and the results and 
future goals. Work was begun on commercializing the Versatile 
Data Acquisition System (VDAS). A Scope of Work has been writ- 
ten for a Cooperative Research and Development Agreement 
(CRADA) to be submitted to the USABC. If implemented, the 
CRADA will provide funds for the development and commercializa- 
tion of the VDAS. Participants in the Site Operator Program will 
test prototypes of the system within their fleets, making the data 
available to the USABC and other interested organizations. The 
USABC will provide recommendations on the data to be collected. 
Major activities by the majority of the Operators were involved with 
the continued operation and demonstration of existing vehicles. In 
addition, several of the operators were involved in identifying and 
locating vehicles to be added to their fleets. A list of the vehicles in 
each Site Operator fleet is included as Appendix A to this report. 


3304 Hybrid Systems 
Refer also to citation(s) 28627 


3307 Emission Control 
Refer also to citation(s) 28615, 28616, 28617, 28618, 28619 


28628 (DOE/CH/10451—1) The transportable heavy-duty en- 
gine emissions testing laboratory: Annual progress report, 
April 1990-April 1991. West Virginia Univ., Morgantown, WV 
(United States). Dept. of Mechanical and Aerospace Engineering. 
May 1991. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-90CH10451. Order Number 
DE92016871. Source: OSTI; NTIS; GPO Dep. 

West Virginia University has designed and constructed a Trans- 
portable Emissions Testing Laboratory for measuring emissions 
from heavy duty vehicles, such as buses and trucks operating on 
conventional and alternative fuels. The laboratory facility can be 
transported to a test site located at, or nearby, the home base of 
the vehicles to be tested. The laboratory has the capability of mea- 
suring vehicle emissions as the vehicle is operated under either 
transient or steady state loads and speeds. The exhaust emissions 
from the vehicle is sampled and the levels of the constituents of 
the emission are measured. The laboratory consists of two major 
units; a power absorber unit and an emissions measurement unit. 
A power absorber unit allows for the connection of a dynamic load 
to the drive train of the vehicle so that the vehicle can be “driven” 
through a test cycle while actually mounted on a stationary test 
bed. The emissions unit contains instrumentation and equipment 
which allows for the dilution of the vehicle’s exhaust with air. The 
diluteed exhaust is sampled and analyzed to measure the level of 
concentration of those constituents which have been identified to 
have impact on the clean environment. Sampling probes withdraw 
diluted exhaust which is supplied to a number of different exhaust 
gas analysis instruments. The exhaust gas analysis instruments 
have the capability to measure the levels of the following exhaust 
gas constituents: carbon monoxide (CO), carbon dioxide (CO2), ox- 
ides of nitrogen (NOx), unburned hydrocarbons (HC), formaldehyde 
(HCHO), methane and particulate matter. Additional instruments or 
sampling devices can be installed whenever measurements of addi- 
tional constituents are desired. A computer based, data acquisition 
system is used to continuously monitor a wide range of parameters 
important to the operation of the test and to record the test results. 
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3308 Alternative Fuels 
Refer also to citation(s) 28568, 28620 


28629 (NREL/TP-420-4894) Alternative Fuel Evaluation 
Program: Alternative Fuel Light Duty Vehicle Project - Data 
collection responsibilities, techniques, and test procedures. 
National Renewable Energy Lab., Golden, CO (United States). Jul 
1992. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE92010598. Source: OSTI; NTIS; GPO Dep. 

This report describes the data gathering and analysis procedures 
that support the US Department of Energy's implementation of the 
Alternative Motor Fuels Act (AMFA) of 1988. Specifically, test pro- 
cedures, analytical methods, and data protocols are covered. The 
aim of these collection and analysis efforts, as mandated by AMFA, 
is to demonstrate the environmental, economic, and performance 
characteristics of alternative transportation fuels. 


35 ARMS CONTROL 


Refer also to citation(s) 27835 


3501 Policy, Negotiations, and Legislation 
Refer also to citation(s) 27964, 27965, 27966, 27967, 28451 


28630 (INIS-mf-13316) Report of the disarmament commis- 
sion: General assembly, official recors: 46 session, Suppl. no. 
42 (A/46/42). United Nations, New York, NY (USA). Jul 1991 34p. 
Order Number DE92641265. Source: OSTI; NTIS (US Sales Only); 
INIS. 


At its forty-fifth session, the General Assembly adopted 


resolution 45/62 B of 4 December 1990, entitled "Report of the Dis- 
armament Commission’, by which the Assembly, inter alia: notes 
that no consensus could be reached on specific recommendations 
for the item regarding various aspects of the arms race, particularly 


the nuclear-arms race and nuclear disarmament, as well as a 
general approach to negotiations on nuclear and conventional dis- 
armament; Working Group Il on agenda item 5 of the United 
Nations Disarmament Commission, entitled "Process of nuclear 
disarmament in the framework of international peace and security, 
with the objective of the elimination of nuclear weapons”, held 11 
meetings during the 1991 substantive session of the Disarmament 
Commission which were preceded by a number of rounds of infor- 
mal consultations conducted by the Chairman. A structure of work 
which would serve as a guideline for the work of the Group, while 
at the same time maintaining the general nature of the desired ap- 
proach was agreed to by the Group; it included the following four 
items: 1. The relationship between the process of nuclear disarma- 
ment and international peace and security; 2. Review of the steps 
taken in the process of nuclear disarmament; 3. Strengthening the 
process of nuclear disarmament, necessary conditions, and mech- 
anisms required for it; 4. The role of the United Nations system in 
the process of nuclear disarmament with the objective of the elimi- 
nation of nuclear weapons. 


3502 Proliferation 
Refer also to citation(s) 27962, 29270 


28631 (IAEA-INFCIRC—407) Agreement of 25 February 1992 
between the government of the Syrian Arab Republic and the 
International Atomic Energy Agency for the application of 
safeguards in connection with the treaty on the non- 
proliferation of nuclear weapons. International Atomic Energy 
Agency, Vienna (Austria). Jul 1992. 35p. Order Number 
DE92642552. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available in Arabic, English, French, Russian 
and Spanish from IAEA Div. of Publications, Distribution Unit. 

The document contains two parts. The first one stipulates the 
agreement of the Syrian Arab Republic to accept Safeguards on all 
source or special fissionable material in all peaceful nuclear activi- 
ties within its territory, under its jurisdiction or carried out under its 
control anywhere, for the exclusive purpose of verifying that such 
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material is not diverted to nuclear weapons or other nuclear explo- 
sive devices. The second part specifies the procedures to be 
applied in the implementation of the safeguards provisions of Part 
I. 


3503 Verification 


Refer also to citation(s) 27968, 29265, 29267, 29873, 29874, 
29875, 29876 


28632 (ANL/ACTV-91/4) Understanding correlation coeffi- 
cients in treaty verification. DeVolpi, A. Argonne National Lab., 
IL (United States). Nov 1991. 33p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE92018954. Source: OSTI; NTIS; GPO Dep. 

When a pair of images are compared on a point-by-point basis, 
the linear-correlation coefficient is usually used as a measure of 
similarity or dissimilarity. This paper evaluates the theoretical un- 
derpinnings and limitation of the linear-correlation coefficient, as 
well as other related statistics, particularly for cases where inherent 
white noise is present. As a result of the limitations in linear- 
correlation, an additional step has been derived — local-sum 
clustering — in order to improve recognition of small dissimilarities 
in a pair images. Results show that three-stage procedure, consist- 
ing of first establishing congruence of the two images, than using 
the linear-correlation coefficient as a test of true negatives, and fi- 
nally qualifying a true positive by using the cluster (local-sum) 
method. These algorithmic stages would be especially useful in 
arms control treaty verification. 


28633 (ANLU/CP-76537) APSTNG: Neutron interrogation for 
detection of explosives and drugs and nuclear and CW materl- 
als. Rhodes, E. (Argonne National Lab., IL (United States)); Peters, 
C.W. Argonne National Lab., IL (United States). [1992]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-920768—4: Conference on physics and 
engineering of advanced detectors and collection/focusing systems, 
San Diego, CA (United States), 19-24 Jul 1992). Order Number 
DE92019038. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A recently developed neutron diagnostic probe system has the 
potential to satisfy a significant number of van-mobile and fixed- 
portal requirements for nondestructive detection, including 
monitoring of contraband explosives, drugs, and weapon materials, 
and treaty verification of sealed munitions. The probe is based on 
a unique associated-particle sealed-tube neutron generator (AP- 
STNG) that interrogates the object of interest with a low-intensity 
beam of 14-MeV neutrons generated from the deuterium-tritium re- 
action and that detects the alpha-particle associated with each 
neutron. Gamma-ray spectra of resulting neutron reactions identify 
nuclides associated with all major chemicals in explosives, drugs, 
and chemical warfare agents, as well as many pollutants and fis- 
sile and fertile special nuclear material. Flight times determined 
from detection times of the gamma-rays and alpha-particles yield a 
separate coarse tomographic image of each identified nuclide. The 
APSTNG also forms the basis for a compact fast-neutron transmis- 
sion imaging system that can be used along with or instead of the 
emission imaging system. Proof-of-concept experiments have been 
performed under laboratory conditions for simulated nuclear and 
chemical warfare munitions and for explosives and drugs. The 
small and relatively inexpensive APSTING exhibits high reliability 
and can be quickly replaced. Surveillance systems based on AP- 
STNG technolooy can avoid the large physical size, high capital 
and operating expenses, and reliability problems associated with 
complex accelerators. 


28634 (LA-UR-92-1959) Acoustic resonance spectroscopy 
in arms control monitoring. Apt, K.E.; Sinha, D.N.; Lewis, P.S. 
Los Alamos National Lab., NM (United States). [1992]. 12p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9206179-3: Arms control 
and verification technology, Williamsburg, VA (United States), 2-4 
Jun 1992). Order Number DE92017510. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Acoustic Resonance Spectroscopy (ARS)is a state of the art 
technique for nondestructive evaluation (NDE). It overcomes many 





of the limitations of earlier NDE methods. By extending the fre- 
quency band to include frequencies below ultrasonic, ARS can 
measure large scale characteristics of an object. By employing a 
swept-frequency excitation in lieu of a pulse, ARS can measure the 
resonance spectrum of an object with higher precision. This paper 
discusses its use in inspecting nuclear and chemical weapons as a 
means of verifying nonproliferation treaties. (GHH) 


28635 (SAND-92-0259C) Fiber optic barrier integrity moni- 
tor. Black, B.D. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 5p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9207102-15: Institute of Nuclear Materials Management 
(INMM) annual meeting, Orlando, FL (United States), 19-22 Jul 
1992). Order Number DE92018258. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The Barrier Integrity Monitor (BIM) is an optical-fiber-based 
perimeter sensor system designed for arms control monitoring of 
large treaty-limited items. The BIM system is not intended to detect 
human intruders but, rather, to monitor the integrity of a perimeter 
structure that would deter the movement of large items across the 
perimeter of a treaty monitored site. The BIM uses an optical cable 
threaded through fence elements or posts and an optical communi- 
cation link that transmits a coded signal through the fiber to verify 
the fiber’s integrity. Any disruption of the signal indicates a disrup- 
tion of the fiber. A separate fiber is placed across each segment of 
the perimeter, allowing identification of the sector that has been 
penetrated. The importance of the BIM system is that there are no 
active electronics in the perimeter and that the optical fiber is im- 
mune to sources of interference. This results in a perimeter sensor 
system with very low maintenance and low false alarm rates. A 
previous BIM design included highly sensitive monitoring electron- 
ics and a fairly massive barrier structure. Current development has 
simplified the monitoring electronics for greater reliability and 
reduced false alarm and nuisance alarm rates. The barrier is de- 
signed to be readily deployed and to accommodate personnel or 
vehicle portals and variations in terrain. This paper discusses the 
development of the BIM system and the results of the construction 
and testing of a field prototype. 


(SAND-92-0287C) A tittmeter-based weighing de- 
vice. Soo Hoo, M.S.; Percival, C.M. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. 5p. Sponsored by De- 


partment of Defense, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9207102—4: Institute of Nu- 
clear Materials Management (INMM) annual meeting, Orlando, FL 
(United States), 19-22 Jul 1992). Order Number DE92017427. 
Source: OSTI; NTIS; GPO Dep. 

Since the inception of the Intermediate-range Nuclear Forces 
(INF) Treaty, weight has been considered as a screening criterion 
for mad and rail vehicles which are capable of carrying treaty- 
limited items. Portal monitoring system concepts include provisions 
for installing in-road scales capable of weighing vehicles as they 
exit through treaty-designated monitoring portals. Major detriments 
to the treaty use of weigh-in-motion scales are the resources 
required for installation and maintenance. In addition, the road sur- 
face itself must meet certain criteria for suitable scale operation. 
Tiltmeters are precision inclinometers which show promise as an 
inexpensive, extremely portable, and quickly deployed indirect 
weighing device. For weighing heavy vehicles, tiltmeters respond to 
the local earth deformations as the result of a heavy object, such 
as the axle from a moving rail car. This paper provides the basis of 
a tiltmeter-based weighing device and presents the analytical and 
experimental results of titmeter measurements made on slow mov- 
ing road and rail vehicles. 


28637 (SAND-92-0318C) A penetrationiess secure con- 
tainer. Skogmo, D. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9207102-16: Institute of Nuclear Materials Management (INMM) 
annual meeting; International Carnahan conference on security 
technology, Orlando, FL (United States); Atlanta, GA (United 
States), 19-22 Jul 1992; 14-16 oct 1992; CONF-9210111-5). Order 
Number DE92018257. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 
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Secure containers are needed to protect the communication link 
between a data-gathering instrument and the device used to au- 
thenticate that instrument's reports. An adversary having access to 
that link is free to substitute false reports. Traditional approaches 
for secure containers used to protect their contents from unde- 
tected tampering will be found vulnerable if they must be left 
unattended and subject to attack by skilled adversaries. A container 
formed by a continuous, penetration-free glass envelope provides a 
more robust solution. This paper presents a design for a power 
supply and communication system that requires no penetration of 
the secure container's envelope for conductors. The design uses a 
split-core transformer to provide power and infrared light for com- 
munications. Only light and a magnetic field traverse the envelope. 
Performance data from a prototype system are presented. 1 ref. 


28638 (SAND-92-1646C) Authentication algorithm for the 
universal authenticated Item monitoring systems (AIMS). Fox, 
L.; Davis, J.; Jenkins, C.; Schoeneman, L. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9207102-39: Institute of Nuclear Materials 
Management (INMM) annual meeting, Orlando, FL (United States), 
19-22 Jul 1992). Order Number DE92018826. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The authentication algorithm for the AIMS system (1) provides 
for a method of insuring transmitted data validity. An AIMS sensor 
transmitter (ASTX) and Receiver Processing Unit (RPU) contain 
unique and identical thirty-two byte authentication keys. The 
ASTX’S use the authentication algorithm to generate unique au- 
thentication bytes that result ant processing of the authentication 
algorithm. Each message contains the transmitted data with the 
authentication bytes appended to it. Algorithm processing depends 
upon internal ASTX counters, identification bytes, data, and the au- 
thentication key. Using the data transmitted, an RPU can compute 
a result and compare it with the transmitted authentication bytes. 
Comparison of data generates a result determining validity of data. 
The data entering the algorithm represents a very large range of 
numbers, which provides a greater level of difficulty for predication 
of future results. Structure of the algorithm provides a method to 
alter the format of messages, which allows for integration into sys- 
tems other than AIMS with the same effectiveness. 1 ref. 


28639 (SAND-92-1674C) Universal Authenticated item 
Monitoring System (AIMS) second generation equipment. 
Schoeneman, J.L.; Baumann, M.J.; Fox, L.J.; Jenkins, C.D.; Per- 
linsk, A.W. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9207102-6: Institute of Nuclear Materials Management (INMM) 
annual meeting, Orlando, FL (United States), 19-22 Jul 1992). Or- 
der Number DE92018281. Source: OSTI; NTIS; INIS; GPO Dep. 
Sandia National Laboratories (SNL) is in the final stages of de- 
veloping a Universal Authenticated Item Monitoring System (AIMS). 
When completed, AIMS will provide applicable agencies in the US 
government, and those in the International arena, with a secure 
and convenient method of monitoring the physical status of se- 
lected items. The benefit derived from this development activity will 
be the commercial availability of an item monitoring system with 
the capability for “quick set-up” monitoring, as well as long-term 
unattended monitoring. The AIMS includes a variety of sensors, a 
robust and authenticated radio frequency (RF) communication link, 
a Receiver Processing Unit (RPU), and an inspector-friendly per- 
sonal computer (PC) interface for collecting, sorting, viewing and 
archiving pertinent event histories. The system will provide the ca- 
pability to monitor selected items in a real-time mode, a remotely 
interrogated mode, and a stand-alone, unattended data collection 
mode. The sensor suite under development includes advanced 
motion sensors, interior volumetric intrusion sensors, Re-usable, In- 
situ Verifiable Authenticated (RIVA) fiber-optic seal sensors, generic 
utility sensors (to accommodate contact closure inputs), and radia- 
tion and environmental sensors. A new generation authentication 
algorithm recently has been developed that provides a high degree 
of system security 121. The AIMS has potential safeguards appli- 
cations in the areas of arms control and treaty verification military 
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asset control, International Atomic Energy Agency (IAEA) and Eu- 
ratom safeguards verification activities, as well as domestic nuclear 
safeguard activities. Commercial applications could include high- 
value inventory control and security systems. This paper describes 
the second-generation AIMS along with its recently expanded sen- 
sor suite and enhanced data collection capabilities. 


28640 (SAND-92-1676C) Reflective particle technology for 
identification of critical components. Tolk, K.M. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States); Defense Nuclear 
Agency, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9207102-26: institute of Nuclear Materials 
Management (INMM) annual meeting, Orlando, FL (United States), 
19-22 Jul 1992). Order Number DE92018820. Source: OSTI; 
NTIS; GPO Dep. 

Reflective Particle Tags were developed for uniquely identifying 
individual strategic weapons that would be counted in order to ver- 
ify arms control treaties. These tags were designed to be secure 
from copying and transfer even after being lift under the control of 
a very determined adversary for a number of years. This paper dis- 
cusses how this technology can be applied in other applications 
requiring confidence that a piece of equipment, such as a seal or a 
component of a secure, has not been replaced with a similar item. 
The hardware and software needed to implement this technology is 
discussed, and guidelines for the sign of systems that rely on 
these or similar randomly formed features for security applications 
are presented. Substitution of identical components is one of the 
easiest ways to defeat security seals, secure containers, verifica- 
tion instrumentation, and similar equipment. This technology, when 
properly applied, provides a method to counter this defeat scenario. 
This paper presents a method for uniquely identifying critical secu- 
rity related equipment. Guidelines for implementing identification 
systems based on reflective particles or similar random features 
without compromising their intrinsic security are discussed. 


28641 (SAND-92-1713C) Public-key data authentication for 
treaty verification. Draelos, T.J.; Goldsmith, S.Y. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9207102-18: Institute of Nuclear Materials 
Management (INMM) annual meeting, Orlando, FL (United States), 
19-22 Jul 1992). Order Number DE92018280. Source: OSTI; 
NTIS; GPO Dep. 

A public-key Treaty Data Authentication Module (TDAM) based 
on the National Institute of Standards and Technology (NIST) Digi- 
tal Signature Standard (DSS) has been developed to support treaty 
verification systems. The TDAM utilizes the Motorola DSP56001 
Digital Signal Processor as a coprocessor and supports both the 
STD Bus and PC-AT Bus platforms. The TDAM is embedded 
within an Authenticated Data Communication Subsystem (ADCS) 
which provides transparent data authentication and communica- 
tions, thereby concealing the details of securely authenticating and 
communicating compliance data and commands. The TDAM has 
been designed according to the NIST security guidelines for crypto- 
graphic modules. Public-key data authentication is important for 
support of both bilateral and multi-lateral treaties. 8 refs. 
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Refer aiso to citation(s) 28425, 30180 


28642 (ORNL-6705) Metals and Ceramics Division 

ogress report for period ending September 30, 1991. Oak 
Ridge National Lab., TN (United States). Mar 1992. 214p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE92018545. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report provides a brief overview of the activities and accom- 
plishments of the Metals and Ceramics (M&C) Division during fiscal 
year (FY) 1991. The division is organized to provide technical sup- 
port, primarily in the area of high-temperature materials, for the 
various technologies being developed by the US Department of 
Energy (DOE). Activities span the range from basic research 
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(through applied research and engineering development) to indus- 
trial interactions (through cooperative research and a_ strong 
technology transfer program). The division is organized in func- 
tional groups that encompass nearly all of the disciplines needed 
to develop and to apply materials in high-temperature applications. 
Sections | through 5 describe the different functional groups; Sect. 
6 provides an alternative view of the division in terms of the major 
programs, most of which cross group lines; and Sect. 7 summa- 
rizes external interactions including cooperative research and 
development programs, educational activities, and technology 
transfer functions. Appendices describe the organizational struc- 
ture, note personnel changes, present honors and awards received 
by division members, and contain listings of publications completed 
and presentations made at technical meetings. 
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Refer also to citation(s) 27474, 27488, 27511, 27631, 27632, 
27633, 27634, 27635, 27636, 27637, 27638, 27652, 27707, 27752, 
27833, 27864, 27901, 28163, 28196, 28201, 28205, 28298, 28302, 
28304, 28305, 28308, 28310, 28318, 28356, 28365, 28503, 28506, 
28569, 28570, 28576, 28587, 28588, 28710, 28733, 28867, 28924, 
28932, 28933, 28934, 28940, 28948, 29007, 29089, 29222, 29268, 
30126, 30193, 30195, 30249, 30251, 30258 


28643 (ANL/CP-75559) Atomic scale studies of the chem- 
istry of the Cu/MgO {111} heterophase interface. Jang, H. 
(Northwestern Univ., Evanston, IL (United States)); Seidman, D.N.; 
Merkle, K.L. Argonne National Lab., IL (United States); Northwest- 
ern Univ., Evanston, IL (United States). [1992]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38 ;FG02-89ER45403. (CONF-920760-2: International 
symposium on symbolic and algebraic computation, Berkeley, CA 
(United States), 27-29 Jul 1992). Order Number DE92017065. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Cu/MgO [111] heterophase interface is studied using a com- 
bination of transmission electron microscopy, high resolution 
electron microscopy and atom-probe field-ion microscopy tech- 
niques. Wire and foil specimens of a Cu-2.8 at.% Mg alloy were 
internally oxidized to produce MgO precipitates at a number den- 
sity of 5-10'5Cm-* with a mean diameter of ~200 A. The MgO 
precipitates have a semicoherent interface with the Cu matrix and 
they exhibit a cube-on-cube orientation relationship. The 
octahedral-shaped MgO precipitates were analyzed using APFIM 
by dissecting along a <111> direction on an atomic scale. In this 
manner an MgO precipitate, with a [111] plane perpendicular to the 
axis of the APFIM, is uncovered after the Cu matrix has been mass 
analyzed. It was found that the terminating [222] plane of an MgO 
precipitate is pure oxygen, and the second [222] plane is pure Mg. 


28644 (ANL/CP-76309) Coatings for Improved corrosion 
resistance. Natesan, K. Argonne National Lab., IL (United States). 
May 1992. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9205213-1: 3. 
international conference on advances in coatings and surface engi- 
neering for corrosion and wear resistance, New Castle (United 
Kingdom), 11-15 May 1992). Order Number DE92016779. Source: 
OSTI; NTIS; GPO Dep. 

Several coating approaches are being developed to resist attack 
in coal-fired environments and thereby minimize corrosion of 
underlying substrate alloys and extend the time for onset of break- 
away corrosion. In general, coating systems can be classified as 
either diffusion or overlay type, which are distinguished principally 
by the method of deposition and the structure of the resultant 
coating-substrate bond. The coating techniques examined are pack 
cementation, electrospark deposition, physical and chemical vapor 
deposition, plasma spray, and ion implantation. In addition, ceramic 
coatings are used in some applications. 


28645 (ANL/CP-—76522) Information on grain boundary 
structure in nanocrystalline Pd and Cr from diffraction studies. 
Eastman, J.A. (Argonne National Lab., IL (United States)); Thomp- 
son, L.J.; Satti, J.; Fitzsimmons, M.R.; Lawson, A.C.; Robinson, 
R.A. Argonne National Lab., IL (United States). Jun 1992. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 





Contract W-31109-ENG-38. (CONF-920670-3: 6. international con- 
ference on intergranular and interphase boundaries in materials, 
Thessaloniki (Greece), 22-26 Jun 1992). Order Number 
DE92017094. Source: OSTI; NTIS; GPO Dep. 

Comparisons of diffraction data from nanocrystalline and coarse- 
grained Pd samples indicate that grain boundaries in 
nanocrystalline Pd are reasonably ordered. Lattice parameter mea- 
surements show no significant grain boundary excess volume in 
nanocrystalline Pd, and therefore the reduced density typically ob- 
served in nanocrystalline Pd samples must be due to porosity. The 
lack of any significant change in both thermal expansion coeffi- 
cients and average atomic vibrational amplitudes may indicate that 
rigid-body motions normal to grain boundaries in nanocrystalline Pd 
are severely constrained. Nanocrystalline Cr shows many similari- 
ties in behavior with nanocrystalline Pd, except that significantly 
more non-peak intensity is observed from a nanocrystalline Cr 
samples than from a coarse-grained Cr sample. impurities may ac- 
count for this behavior. 


28646 (ANL/FE-92/1) Oxidation behavior of iron-chromium 
alloys at elevated tem A reactive-element effect. 
Park, J.H.; Natesan, K. Argonne National Lab., IL (United States). 
Mar 1992. 59p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE92017143. Source: OSTI; NTIS; GPO Dep. 

Oxidation tests were conducted on samples of Fe-25Cr, Fe- 
25Cr,-0.3-1.0Y, and Fe-25Cr-1Ce at temperatures of 700 to 
1000°C and oxygen partial pressures of 1 to 20 atm for time peri- 
ods of 19 to 160 h. In some tests, oxidized samples were 
quenched from test temperature to room temperature in ~20 min 
to examine characteristics of the spallation scales. The results 
showed that the scales, even though of the same composition, 
spalled totally when developed on Fe-25Cr alloy, while those on 
Ce- and Y-containing alloys exhibited good scale adherence and 
no spallation. After removal of the spalled scales, specimens of Fe- 
25Cr alloy were reoxidized to gain insight into development and 
morphology of thermally grown scales and their spallation charac- 


teristics. The reoxidized samples formed complex scale layers that 
had iron oxide phase at the gas side of the interface; the scale 
layer was adherent and no spallation was noted. Experiments were 
conducted to evaluate the roles of alloy grain size and grain growth 
rate in development and spallation of oxide scales. Results showed 


that excessive alloy grain growth is the primary cause of spallation 
of thermally grown scales. Additions of reactive elements such as 
Y and Ce minimize alloy grain growth and thus improve the adhe- 
sion of scales to the substrate and virtually eliminate spallation. 


28647 (BNL-47695) Behavior of CuP and OFHC Cu anodes 
under electrodeposition conditions. Frankel, G.S. (International 
Business Machines Corp., Yorktown Heights, NY (United States). 
Thomas J. Watson Research Center); Schrott, A.G.; Horkans, J.; 
Andricacos, P.C.; Isaacs, H.S. Brookhaven National Lab., Upton, 
NY (United States). [1992]. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-921036-3: 182. meeting of the Electrochemical Society, 
Toronto (Canada), 11-16 Oct 1992). Order Number DE92018145. 
Source: OSTI; NTIS; GPO Dep. 

Films formed on CuP (with 0.05 wt % P) and OFHC Cu anodes 
in electroplating solutions were studied by X-ray Photoelectron 
Spectroscopy, X-ray Absorption Spectroscopy, electrochemical 
methods, and a newly developed gravimetric technique. The black 
film formed on CuP in Cl-containing solutions was found to 
resemble a porous sponge composed of CuCl but laden/with con- 
centrated CuSO, solution. The difference between the 
buoyancy-corrected measured mass change and the charge- 
equivalent mass change was found to have two components: a 
reversible part that comes and goes as the current is turned on 
and off, and an irreversible part that remains on the surface and in- 
crease in mass with time. The irreversible part results from the 
anodic film, which increases linearly with charge density but inde- 
pendent of current density. The reversible part of the mass change 
arises from the weight of the diffusion layer. In contrast to CuP, 
OFHC Cu releases much more Cut! during anodic polarization 
and forms a poorly-adherent anodic film that is considerably heav- 
ier than the black film for a given charge density. 
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28648 (CBPF-NF—-016/91) Magnetic properties of the 
pseudo-binary intermetallic compounds: Hf(Fe;_,Alx)2. Sam- 
paio, L.C.; Cunha, S.F. da. Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil). 1991. 26p. Order Number 
DE92640116. Source: OSTI; NTIS (US Sales Only); INIS. 

From magnetization measurements in polycrystalline 
Hf(Fe;_,Alx)2 samples, it was observed that the magnetization is 
not saturated even at high fields (70 kOe). It is suggested that in 
Hf(Fe,_,Alx)2, a high anisotropy energy and consequently narrow 
domain walls exist. Magnetization versus temperature curves 
present a different behaviour if the sample is cooled with field (FC) 
or without (ZFC) field. In the intermediate concentration range, the 
coercive field decreases rapidly with temperature. These behaviour 
can be explained by domain wall pinning and not by spin or cluster 
glass effects. In the magnetic phase diagram, (Tc, versus x) two 
different slopes were found and T;. vanishes at x = 0.63, approxi- 
mately. To compare the Hf(Fe;_,Alx)2 and Zr(Fe;_,Alx)o results, 
we performed the same measurements on a Zr(Feo ¢galo.s0)2 sam- 
ple and found a similar irreversibility of ZFC magnetization which 
has not been detected in the literature. (author). 


28649 (CONF-920402—45) Microwave processing of tante- 
lum capacitor anodes. Lauf, R.J. (Oak Ridge National Lab., TN 
(United States)); Hamby, C.; Holcombe, C.E.; Vierow, W.F. Oak 
Ridge National Lab., TN (United States). [1992]. 6p. Sponsored by 
US , Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Material Research Society spring meeting; San 
Francisco, CA (United States); 27 Apr - 2 may 1992. Order Num- 
ber DE92017829. Source: OSTI; NTIS; GPO Dep. 

Porous tantalum anodes were sintered at temperatures from 
1600 to 1900°C using a conventional high-vacuum furnace as well 
as both 2.45 GHz fixed-frequency and 4-8 GHz variable-frequency 
microwave furnaces. Various insulation and casketing techniques 
were used to couple the microwave power to the tantalum com- 
pacts. Several types of tantalum powder were used to assess the 
effect of microwave processing on sintered surface area and impu- 
rity levels. Some microwave sintered anodes have an unusual 
surface rippling not seen on conventionally fired parts. The rippling 
suggests that a microscopic arcing or plasma might have been 
generated. Two important effects could be exploited if this phenom- 
enon can be controlled. First, the effective tantalum surface area 
could be increased, yielding higher capacitance per volume. Sec- 
ond, surface impurities might be cleaned away, allowing the 
formation of a better dielectric film during the anodization process 
and, ultimately, higher working voltage. 


28650 (CONF-9205123-9) Environmental effects on iron 
aluminides. DeVan, J.H. (Oak Ridge National Lab., TN (United 
States)); Tortorelli, P.F. Oak Ridge National Lab., TN (United 
States). [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 6. annual 
fossil energy materials conference; Oak Ridge, TN (United States); 
12-14 May 1992. Order Number DE92016341. Source: OSTI; 
NTIS; GPO Dep. 

Iron aluminide alloys containing aluminum concentrations in the 
range of 16 to 28 at. % and 0 to 5 at. % chromium were fabricated 
into corrosion coupons and tested in H2S-H2H20 gas mixtures at 
800°C and in air at 900 to 1000°C. Similar tests were conducted 
on developmental Fe-Cr-Al alloys supplied by Harwell Laboratory 
(UK). Effects of zirconium additions on scaling resistance in air 
were also evaluated based on the comparative performance of al- 
loys containing 28% Al, 0 to 5% Cr, and 0 to 0.5% Zr. The critical 
aluminum content required to sustain sulfidation resistance in H2S- 
H2-H20 was found to be on the order of 18 at. %. However, all of 
the Fe-Al alloys were much more resistant to the H2S-H2-H20 gas 
mixture than the Fe-Cr-Al alloys under equivalent conditions. A 
20% Al level was found to be critical for sustained oxidation resis- 
tance of binary Fe-Al alloys in air at 900°C or above. Air tests of 
the Fe-Cr-Al class of alloys at 800 and 900°C gave oxidation rates 
comparable to Fe3Al-based alloys. In the case of alloys containing 
28% Al, additions of zirconium significantly improved the spalling 
resistance in air above 900°C. 


28651 (CONF-9205123-11) Fracture of iron aluminide al- 
loys. Alexander, D.J.; Sikka, V.K. Oak Ridge National Lab., TN 
(United States). [1992]. 11p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract AC05-840R21400. From 6. an- 
nual fossil energy materials conference; Oak Ridge, TN (United 
States); 12-14 May 1992. Order Number DE92017821. Source: 
OSTI; NTIS; GPO Dep. 

Five heats of iron aluminide alloys have been prepared, and 
their impact fracture properties compared to FA-129 iron aluminide. 
The first was a simple ternary alloy of iron, aluminum, and chro- 
mium to match the FA-129 composition. The second was similar 
but with additions of zirconium and carbon. The third alloy had zir- 
conium, carbon, niobium and molybdenum. Two heats were 
produced produced with reduced aluminum contents so that a dis- 
ordered body-centered cubic structure would be present. The 
impact properties, microstructures, and fractography of these alloys 
were compared to FA-129. The ductile-to-brittle transition tempera- 
tures of all of the Fe3Al alloys were similar, but the simple ternary 
alloy had a much higher upper-shelf energy. The reduced 
aluminum alloys had lower transition temperatures. The microstruc- 
tures were, in general, coarse and anisotropic. The fracture 
processes were dominated by second-phase particles. 


28652 (CONF-9205123—12) Weldabllity of Fe3Al based iron 
aluminide alloys. Zacharia, T.; Maziasz, P.J.; David, S.A.; McK- 
amey, C.G. Oak Ridge National Lab., TN (United States). [1992]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 6. annual fossil energy materials 
conference; Oak Ridge, TN (United States); 12-14 May 1992. Or- 
der Number DE92017802. Source: OSTI; NTIS; GPO Dep. 

An investigation was carried out to determine the weldability of 
FesAl type alloys. Sigmajig tests of a commercial heat of FA-129 
alloy indicate that hot-cracking may not be a problem for this alloy. 
Additionally, several new Fe3Al based iron aluminides were evalu- 
ated for weldability. The preliminary results are encouraging and 
suggest that some of these alloys have comparable or better weld- 
ability than FA-129 based iron-aluminides. For the first time, 
successful welds, without hot or cold cracking, were made on 13 
mm (0.5 in.) thick plates from a commercial heat of FA-129 using 
the proper choice of welding conditions and parameters. 


28653 (CONF-920762-3) Atomic short range order and 
spin density wave propagation In CuMn. Cable, J.W. (Oak 
Ridge National Lab., TN (United States)); Tsunoda, Y. Oak Ridge 
National Lab., TN (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From International conference on the physics of 
transition metals; Darmstadt (Germany); 20-24 Jul 1992. Order 
Number DE92016903. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutron scattering studies of the atomic short range order 
(ASRO) and spin density waves (SDW) were carried out for a Cu- 
35% Mn sample with an unusually high degree of ASRO that 
develops mostly in a single tetragonal domain. The SDW peaks 
show a distinctly non-cubic distribution that is readily correlated 
with the ASRO and which corresponds to the propagation of SDW 
only in the c plane of the tetragonally based ASRO. The high 
degree of ASRO and single domain character of this carefully heat- 
treated sample produces an unusually stable SDW with a higher 
transition temperature and a larger correlation length than is ob- 
served for quenched alloys of the same Mn content. Since SDW 
stability depends on structural features in the conduction electron 
susceptibility and on flat, parallel sections of the Fermi surface, 
these observations suggest that the degree of ASRO and/or the 
presence of single domain ASRO influences the sharpness of the 
relevant Fermi surface features in these alloys. 


28654 (CONF-920932-1) Processing and properties of Nb- 
Ti based alloys. Sikka, V.K. (Oak Ridge National Lab., TN (United 
States)); Viswanathan, S.; Loria, E.A. Oak Ridge National Lab., TN 
(United States). [1992]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO05-840R21400. From 7. in- 
ternational symposium on superalloys; Champion, PA (United 
States); 20-24 Sep 1992. Order Number DE92016692. Source: 
OSTI; NTIS; GPO Dep. 

The processing characteristics, tensile properties, and oxidation 
response of two Nb-Ti-Al-Cr alloys were investigated. One creep 
tests at 650°C and 172 MPa was conducted on the base alloy 
which contained 40Nb-40-Ti-10AI-10Cr. A second alloy was modi- 
fied with 0.11 at. % carbon and 0.07 at. % yttrium. Alloys were arc 
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melted in a chamber backfilled with argon, drop cast into a water- 
cooled copper mold, and cold rolled to obtain a 0.8-mm sheet. The 
sheet was annealed at 1100°C for 0.5 h. Longitudinal tensile spec- 
imens and oxidation specimens were obtained for both the base 
alloy and the modified alloy. Tensile properties were obtained for 
the base alloy at room temperature, 400, 600, 700, 800, 900, and 
1000°C, and for the modified alloy at room temperature, 400, 600, 
700, and 800°C. Oxidation tests on the base alloy and modified al- 
loy, as measured by weight change, were carried out at 600, 700, 
800, and 900°C. Both the base alloy and the modified alloy were 
extremely ductile and were cold rolled to the final sheet thickness 
of 0.8 mm without an intermediate anneal. The modified alloy 
exhibited some edge cracking during cold rolling. Both alloys re- 
crystallized at the end of a 0.5-h annealing treatment. The alloys 
exhibited moderate strength and oxidation resistance below 600°C, 
similar to the results of alloys reported in the literature. The addi- 
tion of carbon produced almost no charge in either the yield 
strength or ductility as measured by total elongation. A small 
increase in the ultimate tensile strength and a corresponding de- 
crease in the reduction of area below 600°C were observed. 
Carbon addition also served to marginally refine the grain size after 
annealing. The results of this study and those of similar alloys re- 
ported in the literature suggest that 40Nb-40Ti-10AI-10Cr forms a 
good base alloy suitable for alloying for improvement in its oxida- 
tion and high-temperature strength properties. 


28655 (DOE/ER/13331-—2) The collaborative program of re- 
search in engineering sciences: Annual report, September 1, 
1988—August 31, 1989. White, D.C. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Energy Lab. Aug 1989. 45p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-85ER13331. Order Number DE92016845. Source: 
OSTI; NTIS; GPO Dep. 

Research programs in the following areas are briefly described: 
High-Temperature Gas-Particle Reactions; Mathematical Modelling 
of Plasma Systems; Metal Transfer in Gas Metal-Arc Welding; Mul- 
tivariable Control of Gas Metal-Arc Welding; Synthesis of Heat and 
Work Integration Systems for Chemical Process Plants; Parity Sim- 
ulation of Dynamic Processes; Fundamentals of Elastic-Plastic 
Fracture: Three-Dimensional and Mechanistic Modelling; and Com- 
minution of Energy Materials. Publications from each program are 
listed. 


28656 (DOE/ER/45255—4) Environment-induced embrittle- 
ment: Stress corrosion cracking and metal-induced 
embrittlement; Environmental embrittlement of iron aluminide 
alloys: Final report, September 1, 1986—August 31, 1991. Heldt, 
L.A.; Milligan, W.W.; White, C.L. Michigan Technological Univ., 
Houghton, MI (United States). Dept. of Metallurgical and Materials 
Engineering. [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER45255. Order Number 
DE92018714. Source: OSTI; NTIS; GPO Dep. 

This research program has included two thrusts. The first ad- 
dressed environment-induced embrittlement in a parallel study of 
stress corrosion cracking and metal-induced embrittlement. This 
work has examined (1) mechanical properties as influenced by em- 
brittling environments, (2) fractography and crystallography or 
transgranular cracking, (3) the mechanics of cracking, (4) the ex- 
tent and role of local plastic flow, and (5) local chemistry within 
stress corrosion and metal-induced cracks. The embrittlement of 
iron aluminide alloys by air was addressed by determining the ef- 
fect of water and hydrogen upon the mechanical properties. Slow 
strain rate testing in aqueous environments was carried out at con- 
trolled anodic and cathodic potentials. The effect of cathodically 
charged hydrogen and the effect of subsequent baking were mea- 
sured. Environmental susceptibility was measured as affected by 
alloy composition, microstructure and degree of ordering. 


28657 (DOE/ER/45265-6) Optimization of film synthesized 
rare earth transition metal permanent magnet systems: 
Progress report, August 1, 1991—July 31, 1992. Cadieu, F.J. 
Queens Coll., Flushing, NY (United States). Dept. of Physics. 
[1992]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER45265. Order Number 
DE92018726. Source: OSTI; NTIS; INIS; GPO Dep. 





Progress is reported in three areas: high coercivity Sm-Fe-Ti-V, 
Sm-Fe-Zr, and two element Sm-Fe Sms(Fe,T),7 type crystalline 
phases; ThMn,2 type pseudobinary SmFey2_,Tx(0< x <1.5); and 
sputter process control for the synthesis of precisely textured rare 
earth-transition metal magnetic films. (DLC) 


28658 (DOE/ER/45364-T2) Nonlinear, distortive phenom- 
ena in solids: Martensitic, crack, and multiscale structures: 
Progress report, 1991-1992. Krumhansl, J.A.; Sethna, J.P. Cor- 
nell Univ., Ithaca, NY (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER45364. Order Number DE92017532. Source: OSTI; NTIS; 
GPO Dep. 

This ongoing program, from the beginning of the first three year 
grant 1988-1991 and now in the first year of the second phase 
1991-1994, has been directed at developing both an understand- 
ing of the physics underlying structural transformations in real 
(alloy) materials as well as new theoretical methods which ade- 
quately describe the large (nonlinear) distortions which characterize 
such processes. We have had a particular interest in martensitic 
systems, first (1988-1991) in the equilibrium limits, and now (be- 
low) in phenomena associated with the transformation process. 


28659 (DOE/ER/45403-1) Atomic structures and composi 
tions of interfaces: Progress report, September 1, 
1989-August 31, 1990. Seidman, D.N. (Northwestern Univ., 
Evanston, IL (United States). Dept. of Materials Science and Engi- 
neering); Merkle, K.L. Northwestern Univ., Evanston, IL (United 
States). Dept. of Materials Science and Engineering. Sep 1990. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-89ER45403. Order Number DE92017013. Source: 
OSTI; NTIS; GPO Dep. 

This research program focuses on an experimental study of the 
structure and chemistry of metal/metal oxide internal interfaces; the 
latter are mainly created, although not exclusively, by internal oxi- 
dation of binary or ternary metal alloys that are solid-solution 
phases prior to the internal oxidation treatment. The principal re- 
search tools are transmission electron microscopy (TEM), high 
resolution microscopy (HREM), analytical electron microscopy 
(AEM) and atom-probe field-ion microscopy (APFIM). The APFIM 
technique is used to determine the chemical composition of the in- 
terfacial region on an atomic scale. Initial studies are foucused on 
Pd/NiO, Cu/MgO, Cu/Al,O3, Cu/SiO2 interfaces, as well as metal 
oxides in Pt-based alloys. Topics of importance include coherency 
effects, misfit dislocations, structure of the terminating layer be- 
tween the metal and the metal oxide, microstoichiometry, dipole 
space charge effects, and distributions of impurities and point de- 
fects at the interfacial region. 


28660 (DOE/MC/23172-T10) Determination of physical and 
mechanical properties of copper-clad m m sheet. 
Grobner, P.J. AMAX Research and Development Center, Golden, 
CO (United States). 15 Aug 1988. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC23172. 
Order Number DE92017766. Source: OSTI; NTIS; GPO Dep. 

Selected physical and mechanical properties of copper-clad 
molybdenum sheet have been determined. Among those properties 
determined were: room-temperature density, coefficient of thermal 
expansion in the temperature range —43 to 800 C, specific heat 
between —40 and +150 C, thermal conductivity from —50 to +150 
C, electrical resistivity in the same temperature range, magnetic 
susceptibility and modulus of elasticity both at room temperature. 
Materials with several different copper/molybdenum thickness ra- 
tios and composite thicknesses were evaluated. 


28661 (DPW-5105) Oak Ridge National Laboratory trip re- 
port for April 2-3, 1952. Smith, C.D.; Huntoon, R.T.; Permar, P.H. 
Du Pont de Nemours (E.|.) and Co., Wilmington, DE (United 
States). Explosives Dept. 9 Apr 1952. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-144). Order Number DE92018332. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A trip was made to ORNL to discuss rolling of flat uranium plate 
and to inspect metallurgy facilities. 
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28662 (DPW-5238) Notes on trip to Alcoa, New Kensing- 
ton, PA, April 14, 1952. Smith, C.D. Du Pont de Nemours (E.!.) 
and Co., Wilmington, DE (United States). Explosives Dept. 29 Apr 
1952. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H—-135). Order Number 
DE92017728. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The above refers to production of a trial lot of two ply 2S alu- 
minum sheet to be used for fabrication of deep drawn aluminum 
cans. The inquiry had been presented to Alcoa’s special alloy com- 
mittee for discussion. Three members of this committee had 
objected to fabrication of the material because, in their opinion, the 
double layer material would not be better than standard single 
sheet and might be worse. 


28663 (DPW-5244) New fuel element development report 
of meeting held April 21, 1952. Huntoon, R.T. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 25 Apr 1952. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-76SR00001. (SR/H-130). 
Order Number DE92017723. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The main topic of discussion of this meeting was the procure- 
ment of facilities for alloy development. A review of information 
obtained at Battelle Memorial Institute was presented. Due to the 
possibility of a conflict with other programs at BMI other sites for 
development work were discussed. None of these seemed entirely 
suitable. For this reason a program for presentation to Battelle was 
outlined. The program for corrosion testing at ANL was briefly dis- 
cussed along with the target dates for start up of various phases. 
This program is included with this report. 


28664 (DPW-6475) Oak Ridge National Laboratory trip re- 
port, October 16-17, 1952. Smith, C.D. Du Pont de Nemours 
(E.1.) and Co., Wilmington, DE (United States). Explosives Dept. 23 
Oct 1952. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H—-156). Order Num- 
ber DE92019106. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A trip was made to Oak Ridge National Laboratory, October 16 
and 17, 1952 to discuss progress in melting and rolling of uranium 
piate. 


28665 (DPW-6628) Argonne National Laboratory trip re- 
port, October 10, 1952. Montenyohi, V.i. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 14 
Nov 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H—-148). Order Num- 
ber DE92018671. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report summarizes a trip to Argonne National Laboratories 
to discuss the corrosion testing of zirconium-uranium alloys. 


28666 (DPW-6678) Argonne National Laboratory trip re- 
port, November 11, 1952. Montenyohi, V.1. Du Pont de Nemours 
(E.1.) and Co., Wilmington, DE (United States). Explosives Dept. 26 
Nov 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-136). Order Num- 
ber DE92018340. Source: OS7I; NTIS (US Sales Only); GPO Dep. 

This report discusses the visit by Mr.Montenyohl to ANL to re- 
view the progress in the corrosion testing program. The report is 
dated November 26, 1952. (JL) 


28667 (DPW-6701) New fuel element development, Bat- 
telle Memorial institute: Trip report, October 23—-November 6, 
1952. Huntoon, R.T. Du Pont de Nemours (E.!.) and Co., Wilming- 
ton, DE (United States). Explosives Dept. 10 Nov 1952. 4p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-138). Order Number 
DE92018338. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses the fabrication of fuel elements at Battelle 
Memorial Institute. The memorandum is dated, November 10, 
1952. (JL) 


28668 (EGG-M-91298) A Taguchi experimental design 
study of twin-wire electric arc sprayed aluminum coatings. 
Steeper, T.J. (Westinghouse Savannah River Co., Aiken, SC 
(United States)); Varacalle, D.J. Jr.; Wilson, G.C.; Johnson, R.W.; 
Irons, G.; Kratochvil, W.R.; Riggs, W.L. Il. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). [1992]. 7p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract ACO7-761D01570. 
(CONF-9206135—4: 1992 international thermal spray conference, 
Orlando, FL (United States), 1-5 Jun 1992). Order Number 
DE92018022. Source: OSTI; NTIS; GPO Dep. 

An experimental study was conducted on the twin-wire electric 
arc spraying of aluminum coatings. This aluminum wire system is 
being used to fabricate heater tubes that emulate nuclear fuel 
tubes for use in thermal-hydraulic experiments. Experiments were 
conducted using a Taguchi fractional-factorial design parametric 
study. Operating parameters were varied around the typical pro- 
cess parameters in a systematic design of experiments in order to 
display the range of processing conditions and their effect on the 
resultant coating. The coatings were characterized by hardness 
tests, optical metallography, and image analysis. The paper dis- 
cusses coating qualities with respect to hardness, roughness, 
deposition efficiency, and microstructure. The study attempts to 
correlate the features of the coatings with the changes in operating 
parameters. A numerical model of the process is presented includ- 
ing gas, droplet, and coating dynamics. 


28669 (ETDE-mf-92557841) Mechanical properties of laser- 
beam cut high-strength steel and aluminium alloys. Final 
report. Ruge, J.; Decker, |.; Giere, R. Technische Univ. Braun- 
schweig (Germany). Inst. fuer Schweisstechnik; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Aug 1990 57p. 
(in German). Contract BMFT 13N5228;BMFT 13N5228A. Order 
Number DE92557841. Source: OSTI; NTIS (US Sales Only). 

The aim of the research project was a deeper understanding of 
the influence the laser-beam-cutting process has on the material. 
Particulary the effect on the strength properties was of interest. Fa- 
tigue tests on high-strength grain refined steels have shown an 
increase of the life time. This can be explained by the induced 
residual stress near the cut surface which results from the marten- 
sitic phase transition in the heat-affected zone and from the 
increase of the carbon content at the surface. An opposite behav- 
iour has been seen for aluminium alloys. Since here no transition 
in the solid phase is present and since the age-hardened state is 
removed by the temperature cycle during the cutting process, the 
life time of thermal cut specimens is reduced compared by abrasiv 
jet cutting, the life time of laser cut specimens is almost the same. 
(orig.). 


28670 (ETDE-mf-92558197) Influence of SIC and FeSi addi- 
tions on the microstructure, cooling curve and shrinkage of 
ductile iron. Final report. Venkateswaran, S. (Technical Univ., 
Vienna (Austria). Inst. for Chemical Technology of Inorganic Materi- 
als); Schubert, W.D.; Lux, B.; Benecke, T. Elektroschmelzwerk 
Kempten GmbH, Muenchen (Germany); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). [1992] 26p. Contract 
COST 505-lI-D4;BMFT 03K42048. Order Number DE92558197. 
Source: OSTI; NTIS (US Sales Only). 

Research work carried out initially, dealt with the influence of SiC 
and FeSi additions in ductile iron, in terms of cooling curves, mi- 
crostructure and solidification shrinkage. At holding times ranging 
from 12-100 minutes, SiC additions showed higher Tmin tempera- 
tures, higher nodule count and a lower shrinkage tendency, 
compared to FeSi additions. The most significant of these influ- 
ences was on the low shrinkage tendencies of SiC compared to 
FeSi additions. In order to give an explanation for such low shrink- 
age tendencies, further research was mainly directed to the study 
of the formation of austenitic dendrites, due to SiC and FeSi pre- 
treatments, in both ductile and lamellar irons, by quenching 
samples taken from the melt at various temperatures until the au- 
tectic arrest. The results indicated that SiC additions, to both 
ductile and lamellar irons, resulted in smaller, evenly distributed 
austenitic dendrites, compared to FeSi additions, which showed 
long, narrow austenitic dendrites. This trend could probably be 
taken as a reason for the improved shrinkage tendencies of SiC, 
due to the resultant easier feed metal transfer. The beneficial influ- 
ences of SiC additions were attributed to the formation of small C 
heterogenities during the dissolution of SiC; such formations being 
dependent on the amount of local C and Si supersaturation in the 
mett during this dissolution period. (orig.). 
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28671 (IC-92/52) Thermodynamics and structure of liquid 
metals: A critical assessment of the charged-hard-sphere ref- 
erence system. Badirkhan, Z. (International Centre for Theoretical 
Physics, Trieste (Italy)); Akinlade, O.; Pastore, G.; Tosi, M.P. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Apr 1992. 
30p. Order Number DE92637899. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We calculate the Helmholtz free energy of the liquid alkali metals 
at various temperatures and of several polyvalent metals (Mg, Cd, 
Al, In, Tl and Pb) near freezing, using the variational approach 
based on the Gibbs-Bogoliubov inequality in conjunction with the 
charge-hard-sphere reference fluid with ab initio nonlocal pseu- 
dopotentials for the electron-ion interaction. The reference fluid 
introduces two variational parameters, i.e. the plasma coupling 
strength T and the packing fraction n, and is treated by a thermo- 
dynamically selfconsistent approach reducing to highly accurate 
descriptions of the one-component classical plasma for n=0 and of 
the neutral-hard-sphere fluid for T=0. For the alkali metals near 
freezing the free energy shows two competing minima as a func- 
tion of these parameters, the first lying at n approx. 0.42 and 
approx. 120 and the second near 7 approx. 0.05 and T approx. 
150. The latter minimum provides the lowest variational bound to 
the free energy in all cases. A moderate increase in temperature 
shifts the abosiute minimum of the free energy to n=0 and re- 
moves the secondary minimum. Our results for the alkalis thus 
confirm the variational justification for a plasma-like viewpoint. For 
polyvalent metals the effective ion-ion potential in the region of the 
first neighbour distance may show either a relatively deep attractive 
well or a soft-repulsion hump followed by a shallow minimum, 
depending on the electronic screening function used in its con- 
struction. However, the free energy contours in the (n, T) plane are 
found to be quite insensitive to such differences in shape of the 
pair potential. The relevant free energy minima mostly lie near 7 
approx. 0.42 and T approx. 30 and near n=0 and T approx. 160. 
The free energy differences between these minima, although very 
small, favour a plasma-like viewpoint for all the polyvalent metals 
that we have considered except for Al. 


28672 


(IC-92/123) Growth model of Au flims on Ru(001). 
Canessa, E.; Calmetta, A. International Centre for Theoretical 


Physics, Trieste (Italy). Jun 1992. 13p. Order Number 
DE92642126. Source: OSTI; NTIS (US Sales Only); INIS. 

In an attempt to find generic features on the fractal growth of Au 
films deposited on Ru(001), a simple simulation model based on ir- 
reversible diffusion-limited aggregation (DLA) is discussed. Highly 
irregular two-dimensional dentritic islands of Au particles that grad- 
ually grow on a larger host lattice of Ru particles and have fractal 
dimension d; approx. 1.70 each, are generated via a multiple had- 
hoc version of the DLA algorithm for single aggregates. Annealing 
effects on the islands morphology are reproduced assuming differ- 
ent sticking probabilities at nearest-neighbour lattice sites of Au 
films on Ru(001). Using simulation data, islands growth are de- 
scribed in analogy to diffusion-limited, precipitate growth with soft 
impingement of precipities. This leads to analyse thin film island 
growth kinetics in such fractal systems and to predict a main peak 
in scattering intensity patterns due to interisland interference. (au- 
thor). 12 refs, 4 figs. 


28673 (INIS-mf-13208, pp. 298) Strengthening of alpha zir- 
conium by substitutional solute iron. Wadekar, S.L. (Bhabha 
Atomic Research Centre, Bombay (India). Metallurgy Div.); Raman, 
V.V.; Banerjee, S. Department of Atomic Energy, Bombay (India). 
Board of Research in Nuclear Sciences. Jan 1991. 511p. (CONF- 
9101139-: Solid state physics symposium, Bombay (india), 1-4 
Jan 1991). In Proceedings of the solid state physics symposium 
held at Bombay during January 1-4, 1991. Vol. 33C. Order Num- 
ber DE92001395. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ZIRCONIUM/yield strength; 
ZIRCONIUM BASE ALLOYS/yield strength; DISLOCATIONS; 
HARDENING; IRON; IRON ALLOYS; SOLID SOLUTIONS; TEM- 
PERATURE DEPENDENCE; ZIRCONIUM 


28674 (INIS-mf-13208, pp. 265) Magnetic properties of 
RNi,B(R=Ce, La, Sm, Eu, Gd, Tm) : TmNi,B a possible VF sys- 
tem. Mazumdar, C. (indian Inst. of Tech., Bombay (India)); Padalia, 
B.D.; Nagarajan, R.; Gupta, L.C.; Vijayaraghavan, R. Department 
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of Atomic Energy, Bombay (India). Board of Research in Nuclear 
Sciences. Jan 1991. 511p. (CONF-9101139-: Solid state physics 
symposium, Bombay (india), 1-4 Jan 1991). In Proceedings of the 
solid state physics symposium held at Bombay during January 1-4, 
1991. Vol. 33C. Order Number DE92001395. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. CERIUM COMPOUNDS/ 
magnetic susceptibility; EUROPIUM COMPOUNDS/magnetic sus- 
ceptibility; ©SAMARIUM COMPOUNDS/magnetic susceptibility; 
THULIUM COMPOUNDS/magnetic susceptibility; BORIDES; EU- 
ROPIUM 151; GADOLINIUM COMPOUNDS; INTERMETALLIC 
COMPOUNDS; MAGNETIC MOMENTS; MOESSBAUER EFFECT; 
NICKEL COMPOUNDS; VALENCE 


28675 (INIS-mf-13208, pp. 355) Moessbauer study of the 
cubic lave phase Hosub(0.25)Tbsub(0.15)Fesub(2-x)Co,. Rao, 
K.R.P.M. (Bhabha Atomic Research Centre, Bombay (India)); 
Dhilsha, K.R.; Rama Rao, K.V.S. Department of Atomic Energy, 
Bombay (india). Board of Research in Nuclear Sciences. Jan 1991. 
511p. (CONF-9101139-: Solid state physics symposium, Bombay 
(India), 1-4 Jan 1991). In Proceedings of the solid state physics 
symposium held at Bombay during January 1-4, 1991. Vol. 33C. 
Order Number DE92001395. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. COBALT ALLOYS/moessbauer 
effect; HOLMIUM ALLOYS/moessbauer effect; IRON ALLOYS/ 
moessbauer effect; TERBIUM ALLOYS/moessbauer effect; CRYS- 


TAL FIELD; LAVES PHASES; MAGNETIZATION; QUANTITY 
RATIO 


28676 (INIS-mf—13208, pp. 364) FMR study of structural re- 
laxation in amorphous Fesub(90+X)Zrsub(10-X) alloys. Mohan, 
Ch. V. (Hyderabad Univ. (india). School of Physics); Kaul, S.N. De- 
partment of Atomic Energy, Bombay (india). Board of Research in 
Nuclear Sciences. Jan 1991. 511p. (CONF-9101139-—: Solid state 
physics symposium, Bombay (india), 1-4 Jan 1991). In Proceed- 
ings of the solid state physics symposium held at Bombay during 
January 1-4, 1991. Vol. 33C. Order Number DE92001395. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. IRON BASE ALLOYS/ 
ferromagnetic resonance; ZIRCONIUM ALLOYS/erromagnetic res- 
onance; AMORPHOUS STATE; ANNEALING; LINE WIDTHS; 
QUENCHING; SPIN GLASS STATE; TIME DEPENDENCE; TRAN- 
SITION TEMPERATURE 


28677 (INIS-mf-13329, pp. 80-83) friction 
and wear properties of nitrogen ion implanted TI-6Al-4V alloy. 
Nath, V.C. (Royal Melbourne Inst. of Tech. (Australia)); Sood, D.K.; 
Manory, R.R. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights (Australia). 1991. 212p. (CONF-9111178—: 7. Aus- 
tralian conference on nuclear techniques of analysis, Melbourne 
(Australia), 20-22 Nov 1981). In 7th Australian conference on nu- 
clear techniques of analysis: proceedings. Order Number 
DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

Over the last few years a large amount of evidence has ap- 
peared in literature covering the effect of ion implantation on the 
wear behaviour of Ti-6A1-4V alloy, a material widely used in medi- 
cal and aerospace applications. Recent studies have shown 
improved hardness and wear properties of this alloy in as- 
implanted condition only, and any post-implantation annealing 
treatment causes a reversal of this effect. In this paper the influ- 
ence of higher energy and high dose nitrogen ion implantation 
followed by post-implantation annealing on the microhardness, fric- 
tion and wear behaviour of polycrystalline Ti-6A1-4V alloy is 
demonstrated. Polycrystalline Ti-6A1-4V alloy samples were im- 
planted with 150 kev N* ions, and the hardness, friction and wear 
behaviour was investigated before and after annealing at 705 deg 
C for 2 hours. The hardness was measured by an ultramicrohard- 
ness indentation system and wear and friction were evaluated by 
sliding 1.6 mm ruby ball against the discs. The results shows that 
the hardness increased by 150 % in as-implanted and 200 % in 
annealed sample, the coefficient of friction is reduced from 0.29 in 
virgin sample to 0.11 in as-implanted to 0.08 in annealed sample. 
Wear rate was reduced by 50 % in as-implanted and 67 % in 
annealed sample, while post-implantation annealing caused the for- 
mation of TIN phase at sub-surface of the sample. 4 refs., 3 figs. 


28678 (INIS-mf—13329, pp. 37-38) lon beam mixed tellurlum 
Ohmic contacts to n-GaAs. Prasad, K. (The Univ. of Western 
Australia, Nedlands, WA (Australia). Microelectronics Research 
Group); Winton, G.H.; Nassibian, A.G.; Cohen, D.D. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights (Aus- 
tralia). 1991. 212p. (CONF-9111178—: 7. Australian conference on 
nuclear techniques of analysis, Melbourne (Australia), 20-22 Nov 
1991). In 7th Australian conference on nuclear techniques of analy- 
sis: proceedings. Order Number DE92001401. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The formation of Ohmic contracts to n-GaAs relies on the incor- 
poration of suitable n-type dopants such as Ge, Te, or In at the 
GaAs surface. Several methods of alloying are used to form the 
Ohmic contacts. These include furnace and rapid thermal or 
scanned electron beam alloying. In this paper, results on the for- 
mation of Ohmic contacts using ion beam mixing technique are 
reported. They indicate that the degradation of the Ohmic contacts 
is due to the combination of both out-diffusion of Te into Au over- 
layer as well as the in-diffusion of Au into the underlying GaAs 
substrate. A better stability of Ohmic contacts formed by ion beam 
mixing at higher doses was obtained, due to a heavier incorpora- 
tion of Te into GaAs than when low ionizing radiation was used. 4 
refs., 3 figs. 


28679 (INIS-mf-13329, pp. 139-141) On annealing of Kr im- 
planted Ni - an experimental study using RBS and c 

Rao, Z. (Australian National Univ., Canberra (Australia). Research 
School of Physical Sciences); Williams, J.S.; Sood, D.K. Australian 
Inst. of Nuclear Science and Engineeri . Lucas Heights (Aus- 
tralia). 1991. 212p. (CONF-9111178—: 7. Australian conference on 
nuclear techniques of analysis, Melbourne (Australia), 20-22 Nov 
1991). In 7th Australian conference on nuclear techniques of analy- 
sis: proceedings. Order Number DE92001401. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Although rare-gas implantations into metals are well documented 
no extensive studies on the annealing behaviour have been carried 
out. Since rare gases have been frequently chosen as inert 
species for implantation into metals (often at high doses) to study 
the influence of implantation damage on high temperature oxidation 
detailed knowledge of the annealing behaviour of these systems is 
desirable. Some preliminary annealing results for Kr implanted Ni, 
using a single crystal sample and Rutherford backscattering and 
channeling (RBS-C), are reported in this short note. 6 refs., 2 figs. 


28680 (INIS-mf-13336, pp. 181) Residual strain in a fusion 
reactor first wall to thermal fatigue. Al- 
bertini, G. (Ancona Univ. (Italy). Facolta di Ingegneria); Andre, G.; 
Perrin, M.; Matera, R.; Miele, P.; Merola, M.; Rustichelli, F. 
Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). 
Fyzikalini Ustav; European Physical Society, Geneva (Switzerland). 
1992. 394p. (CONF-920409—: 12. general conference of the Con- 
densed Matter Division of the European Physical Society, Prague 
(Czechoslovakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number , 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. FIRST WALL/residual stresses; RESIDUAL 
STRESSES/neutron diffraction; MOCKUP; STEELS; STRAINS; 
THERMAL FATIGUE 


28681 (INIS-mf-14075) Stability and modification of pas- 
sive films of new PUREX-materials. Final report. Schultze, J.W.; 
Siemensmeyer, B.; Patzelt, T. Duessekiorf Univ. (Germany). Inst. 
fuer Physikalische Chemie und Elektrochemie; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Oct 1991 105p. 
(In German). Contract BMFT 02U5927. Order Number 
DE92557855. Source: OSTI; NTIS (US Sales Only); INIS. 

The valve metals Ti, Zr and others and their alloys can be used 
in nitric acid solutions of the Purex process. They are protected by 
passive films which are stable at least at low temperatures and 
concentrations. Electrochemical investigations and corrosion tests 
are applied to check improvements of the materials. Niobium can 
be used to substitute the very expensive tantalum. Electrochemical 
and analytical investigations show the formation of the corrosion 
stable oxide film. Special problems are treated, such as the stabil- 
ity of welded joints or the influence of radioactive irradiation. 
a-radiation and hot atoms are simulated by ion implantation, 8- 
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and +-radiation are simulated by laser light. In both types of experi- 
ments no decrease of stability is indicated. The alloy Ti5Ta is more 
stable than Ti, but it is not as good as Ta. Other alloys of Ti were 
investigated, but they are not suitable for the Purex process. New 
protection layers are tested. With respect to their preparation as 
well as their corrosion stability, ANOF-films are promising, but TiN- 
films are not stable enough. (orig.) With 71 refs., 7 tabs., 71 figs. 


28682 (IS-T-1539) Stress of the magnetic 
properties of steels. Devine, M.K. Ames Lab., IA (United States). 
9 Jun 1992. 100p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE92018804. Source: OSTI; NTIS; GPO Dep. 

The purpose of this work was to develop an in situ magnetic 
hysteresis measurement technique for monitoring applied stresses 
in structural components. Stress measurements were first made by 
wrapping samples with a flux coil and magnetizing with a solenoid. 
Next, stress measurements were made using an in situ measure- 
ment technique under laboratory conditions. Then structural 
components of similar metallurgy to the laboratory specimens were 
measured to confirm that laboratory measurements correspond to 
field measurements. Finally, stress tests were performed on indus- 
trial components. 


28683 (IS-T—1576) Development of strength and conductiv- 
ity in deformation processed copper base alloys. Insoo, M. 
Ames Lab., IA (United States). 20 Jul 1992. 67p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE92018807. Source: OSTI; NTIS; GPO 


Deformation processed copper based composite alloys have 
been recently investigated. In these composite alloys, copper, a 
matrix material, contributes to a high thermal and electrical conduc- 
tivity, and a second phase material such as Fe, Nb, Cr, Mo, Ta 
and W acts as a reinforcement of the strength of the composites. 
Tungsten was chosen as the bec phase in the first experiment be- 
cause W has a high melting temperature which is expected to 
reduce the decrease in high temperature strength resulting from 


coarsening of fibers. However, brittleness of tungsten may bring 
crack problems. Because the matrix is ductile but the second 
phase is hard enough to resist the external forces, cracks may oc- 
cur at the interfaces between deformed matrix and undeformed 
second phase. The purpose of the first experiment is to investigate 
the possibility of deformation of Cu-W compacts. 


28684 (IS-T-1622) Optical properties of 7- and o-Ce by 
spectroscopic ellipsometry. Joo Yull, Rhee. Ames Lab., IA 
(‘United States). 20 Jul 1992. 85p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-82. Order 
Number DE92018808. Source: OSTI; NTIS; INIS; GPO Dep. 

A rotating analyzer type ellipsometer with an ultra high vacuum 
sample chamber was built. The dielectric functions of +- and a-Ce 
were measured in the energy range from 1.5 to 5.4 eV to investi- 
gate the role of the 4f electron in the isostructural phase transition. 
7- and a-Ce were made by evaporation of Ce on sapphire sub- 
strates at room temperature and 25 K. All measurements were 
performed inside a UHV chamber at pressures lower than | x 
10-"°Torr. The measured dielectric functions showed a thickness 
dependence. The thicker sample has the smaller optical conductivi- 
ties. Both overlayer thickness and void fraction increase as sample 
thickness increases. Repeating cooling-heating-cooling or heating- 
cooling-heating cycles causes the sample surface to become 
rougher but the relative volume fractions of both phases and the 
void fraction in the bulk remain unchanged. The optical conductivity 
increases upon entering the a-phase but the number of electrons 
per atom, Nog/Na, contributing to the optical conductivity does not 
change. The valence electrons lose oscillator strength in the above 
energy range due to volume collapse. This reduces Ng/NA but the 
increased 4f-sd valence band hybridization exactly compensates 
the reduced oscillator strength. Therefore the net effects of the 
‘ya isostructural phase transition are an increase of optical con- 
ductivity and constancy of Now/Na. 


28685 (JAERI-M-92-074) Creep rupture properties of a 
nickel-base heat-resistant alloy Hastelloy XR under varying 
stress condition. Tsuji, Hirokazu (Japan Atomic Energy Research 
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Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); Naka- 
jima, Hajime; Tanabe, Tatsuhiko; Nakasone, Yuji. Japan Atomic 
Energy Research Inst., Tokyo (Japan). May 1992. 24p. (In Japan- 
ese). Order Number DE92556729. Source: OSTI; NTIS; INIS. 

A series of constant load and temperature creep rupture tests 
and varying stress creep rupture tests was carried out on a nickel- 
base heat-resistant alloy Hastelloy XR, which was developed for 
applications in the High-Temperature Engineering Test Reactor, at 
temperatures ranging from 850 to 1000 degC in order to examine 
the applicability of the conventional creep damage rules, i.e., the 
life fraction, the strain fraction and their mixed rules. Among these 
three criteria, the life fraction rule showed the best applicability. 
The good applicability of the rule was considered to result from the 
fact that the creep strength of Hastelloy XR was not strongly 
affected by the change of the chemical composition and/or the mi- 
crostructure during exposure to the high-temperature simulated 
HTGR helium environment. In conclusion the life fraction rule is ap- 
plicable in engineering design of high-temperature components 
made of Hastelloy XR. (author). 


28686 (Juel-2537) Determination of safety margins for 
creep loaded primary circult com in case of loss of 
pressure accidents of a HTR plant (SR 383). Final report. Breit- 
bach, G.; Ahmed, K.; Over, H.; Schubert, F.; Nickel, H. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Reaktorw- 
erkstoffe. Oct 1991. 143p. (in German). Order Number 
DE92547972. Source: OST!; NTIS (US Sales Only); INIS. 

The wall thickness of tubes in high temperature plants must be 
limited in such a way that pressure differences can not produce un- 
admissible deformations. For HTR (PNP-Plant) the postulated loss 
of secondary pressure is one of the considered accidents. In that 
case the tubes of the heat exchangers are loaded by the outher 
pressure of the primary coolant. So the risk of a creep collapse is 
given. The report is related to experimental and theoretical work for 
the creep collapse phenomena. HTR relevant tube geometries of 
the high temperature alloys NiCr22Co12Mo (INCONEL 617) and 
X10NiCrAITi 32 20 (INCOLOY 800) were tested at temperatures of 
900 and 950deg C and outer pressure loads in the range 40 bars. 
The experimental results are compared with theoretically computed 
values and discussed. The problem of safety margin is treated. 
Further, simplified procedures are developed for the estimation of 
the collapse time. (orig.). 


28687 (LA-UR-92-1842) Saturation broadening effects in 
the resonance ionization spectroscopy of thorium. Tissue, 
B.M.; Miller, C.M.; Fearey, B.L. Los Alamos National Lab., NM 
(United States). [1992]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920574—13: 6. international symposium on resonance ionization 
spectroscopy and its applications, Santa Fe, NM (United States), 
24-29 May 1992). Order Number DE92017404. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We describe the observation of narrow peaks superimposed on 
saturation-broadened line profiles in Doppler-free spectra of Th. The 
peaks were observed using counterpropagating laser beams and 
resonance ionization mass spectroscopy (RIMS). At low laser pow- 
ers a conventional Lamb dip was observed, while at higher laser 
powers the dip was obscured by a narrow peak. The narrow peak 
is attributed to a crossover peak arising from accidental degenera- 
cies between different ac-Stark-split energy levels. 7 refs., 3 figs. 


28688 (LBL-31639) Preparation and characterization of 
low-defect surfaces. Robinson, T.O. Lawrence Berkeley Lab., CA 
(United States). Dec 1991. 243p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE92017105. Source: OSTI; NTIS; GPO Dep. 

Silver crystal surfaces with low defect densities were prepared 
electrochemically from aqueous solutions using capillary-growth 
techniques. These surfaces had low rates for the nucleation of new 
silver layers. The impedance of these inert silver/aqueous silver ni- 
trate interfaces was used to determine silver adatom concentration 
and water dipole reorientation energetics. 


28689 (LBL-32185) Electronic and structural properties of 
metallic microclusters. Maiti, A. Lawrence Berkeley Lab., CA 





(United States). Apr 1992. 110p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE92016917. Source: OSTI; NTIS; GPO Dep. 

The first part of this thesis presents a first-order pseudopotential 
calculation at T=O of the total energy of small sodium clusters of 
size N<800. The calculation is based on a local-pseudopotential 
scheme and local-density correlation and exchange. A 
temperature-size (T-N) phase-diagram is then derived using the 
T=O results and Lindemann's criterion for melting. The phase- 
diagram contains three regions of stability: (1) a liquid (jellium) 
phase at temperatures above the melting line T,,(N) where cluster- 
stability occurs at electronic magic numbers: (2) a phase related to 
complete geometrical shells of body-centered-cubic structure at 
temperatures below the melting line; and (3) a close-packed struc- 
ture at very low temperatures and sufficiently large N. The melting 
line drops to Ty(N)=O for N<65, where electronic magic numbers 
are stable even at T=O. The phase diagram reduces asymptotically 
to the known phases of sodium as N-—0o, including the known 
martensitic transformation at T~5 K. The second and the last part 
of this thesis consists of a study of small-cluster many-body 
systems by means of an on-site “local” chemical potential which al- 
lows the continuous variation of local electron-density. This method 
yields a criterion to distinguish particular features of a small cluster 
that are likely to survive in the large-N thermodynamic limit from 
those discontinuities that arise only from finite-size effects. 


28690 (MPCI-40455-1) Erosion-corrosion of materials in 
coal gasification atm : Final technical report, January 
1—December 31, 1984. Schaefer, A.O. (ed.) (Metal Properties 
Council, Inc., New York, NY (United States)); Wire, G.L.; Agarwal, 
S. IIT Research Inst., Chicago, IL (United States); Metal Properties 
Council, Inc., New York, NY (United States); Martin Marietta En- 
ergy Systems, Inc., Oak Ridge, TN (United States). Feb 1985. 
203p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC21-84MC21063. Order Number DE92017537. 
Source: OSTI; NTIS; GPO Dep. 

An important phase of the program on Materials for the Gasifica- 
tion of Coal of the Metal Properties Council, Inc. was directed to 
the subject of erosion-corrosion (EC). Specifically, this applies to 
material deterioration as a result of flowing corrosive gas carrying 
solid, particulate matter. Sophisticated laboratory apparatus were 
developed to simulate the full range of conditions occuring in an 
actual plant, including highly corrosive gases at high pressures, el- 
evated temperatures, and erodent streams of actual or simulated 
char at high velocities and particle loadings. The body of experi- 
mental data obtained from the inception of this program in 1975 to 
the present was reviewed and analyzed, and a careful microscopic 
study was performed on selected specimens to determine major 
damage mechanisms. Results of these activities and suggestions 
for future research are detailed in this report. 


28691 (NRCN-612) Eutectic solidification of A-U at slowly 
cooling rates (10 degree Celcius per second). Munitz, A.; 
Zenou, V.Y.; Cotler, C.; Nehama, E. Israel Atomic Energy Commis- 
sion, Beersheba (Israel). Nuclear Research Center-Negev. May 
1992. 42p. (In Hebrew). Order Number DE92640082. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The solidification of Al-U alloys at slow cooling rates was investi- 
gated using optical and scanning microscopy. Highly purity uranium 
(99.9%) and high purity aluminium (99.9%) or ‘commercially pure’ 
Al-A5 (Al-1050) alloy containing a maximum of 0.5% wv/o of other 
alloying elements were used to prepare Al-U alloys in a resistance 
furnace under controlled atmosphere. The observed eutectic com- 
position for U-(Al-5) was 17+1 wv/o U, while that for U and pure Al 
was 19+1 wvo U. These values are significantly different than the 
value of 13 wv/o U, reported in the literature. The eutectic morphol- 
ogy and its distribution depends on the type of the aluminium used 
in preparing the alloy. In both cases eutectic colonies were ob- 
served. In alloys prepared with pure Al, the eutectic colonies have 
a diameter less than 0.2 mm, display a lamellar morphology, and 
are homogenously distributed. In alloys prepared with Al-5, at list 4 
different types of eutectic morphologies were observed. Some of 
the eutectic colonies have diameters as large as 2 to 3 mm. Some 
interesting nonequilibrium morphological features were observed in 
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the specimen containing hypereutectic compositions. The above re- 
sults are discussed on the basis of current solidification theories. 
(authors). 


28692 (NUTEK-VK-92-6) The microstructure of creep- 
resistant chromium 12% steels: Final stage-report. Lundin, L. 
(Chalmers Univ. of Technology, Goe (Sweden). School of 
physics and engineering physics). NUTEK - Swedish National 
Board for Industrial and Technical Development, Stockhoim (Swe- 
den). 1991. 11p. (In Swedish). Project NUTEK-566-026. Order 
Number DE92541062. Source: OSTI; NTIS. 

In this work, the microstructure of a new powder metallurgical 
12% chromium steel has been investigated, both before and after 
creep testing at 600 deg C, using transmission electron microscopy 
(TEM) and atom-probe microanalysis (AP). TEM studies showed 
that the microstructure invariably consisted of tempered martensite. 
The subgrain boundaries as well as the prior austenite grain 
boundaries contained Mz3C¢_ type precipitates. Small precipitates 
were found inside the subgrains, probably of MX type, and they 
are believed to give a large contribution to the creep resistance. 
EDS analyses on extraction replicas were performed and three 
other families of coarse precipitates were found in small amounts. 
The metal content of these families of larger precipitates were de- 
termined. Atom-probe matrix analyses showed that the Mo, W and 
to some extent Cr contents decrease during creep. Two types of 
coarse precipitates were analysed with the AP. The small MX, 
however, have not yet been successfully analysed. During AP 
analyses clusters containing C, N, V and Cr were detected, indicat- 
ing small nucleation sites for precipitates. 7 refs., 5 figs., 7 tabs. 


28693 (RFP-—4522) The effects of chemistry on weld pro- 
files in partial and full penetration welds. Burgardt, P.; 
Campbell, R.D. EG and G Rocky Flats, Inc., Golden, CO (United 
States). Rocky Flats Plant. [1992]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC34-90DP62349. 
(CONF-9206173-5: 3. international conference on trends in weld- 
ing research, Gatlinburg, TN (United States), 1-5 Jun 1992). Order 
Number DE92016865. Source: OSTI; NTIS; GPO Dep. 

Contains vugraphs. 

This paper presents information on the differences in chemistry 
effects between partial and full penetration welds. Partial penetra- 
tion welds accurately and repeatably illustrate the results of surface 
tension-driven fluid flow. Fluid flow and weld shape in partial pene- 
tration welds depend on the surface tension-temperature coefficient 
in the weld pool. The partial penetration concepts apply to single 
pass, full penetration welds which have nearly 3- dimensional heat 
flow. When the full penetration weld has 2- dimensional heat flow, 
material chemistry establishes the tendency of the weld to assume 
a particular shape but the resultant weld and underbead shape 
cannot be predicted by the partial penetration d/w ratios. The full 
penetration underbead root reinforcement depends on the magni- 
tude of surface tension rather than on the slope of the surface 
tension-temperature gradient. 


28694 (SAND—92-0820) Preliminary report on the laser ab- 
lation of copper oxide using fiber optics. Brannon, P.J. Sandia 
National Labs., Albuquerque, NM (United States). Jul 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE92019331. Source: 
OSTI; NTIS; GPO Dep. 

Laser ablation studies of copper oxide using fiber optics to deliver 
the radiation have been made. A tapered fiber with a 600 micron 
input and a 200 micron output is used. For continuous operation 
the damage threshold at the input end is observed to be 2.5 mJ. 
The Dektak traces indicate the output beem is spatially uniform. 


28695 (SAND-92-1799C) The effect of temperature 

dent thermal properties on parametric weld size predictions. 
Knorovsky, G.A. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9204174—2-Extd.Abst.: American Welding Society annual 
conference, Houston, TX (United States), 25-30 Apr 1992). Order 
Number DE92018816. Source: OSTI; NTIS; GPO Dep. 


ERA Vol. 17, No. 10 231 





36 MATERIALS 
3601 Metals and Alloys 


Parametric weld size predictions, in which weld size and shape 
are predicted given a knowledge of material and process parame- 
ters, offer a great deal of benefit to the welding engineer. This is 
so because the technique promises to replace expensive and time- 
consuming lab or shop activity followed by destructive examination 
with simple numeric or nomographic calculations. The work to be 
presented here uses a simple two-dimensional axisymmetric spot- 
on-plate computer simulation in which thermal diffusivity vs 
temperature is varied. 


28696 (SAND-92-1803C) Heat-affected zone cracking of ni- 
tronic 60 stainless steel. Maguire, M.C. (Sandia National Labs., 
Albuquerque, NM (United States)); Robino, C.V.; Damkroger, B.K.; 
Lienert, T.J. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9204174—1: American Welding Society annual conference, 
Houston, TX (United States), 25-30 Apr 1992). Order Number 
DE92018286. Source: OSTI; NTIS; GPO Dep. 

Nitronic 60 is a nitrogen-strengthened austenitic stainless steel 
used for applications where metal-to-metal wear and galling resis- 
tance are required. in addition, it does not transfer to martensite 
with strain or upon cooling to cryogenic temperatures. In compari- 
son to type 304 stainless steel, the nickel content is similar, 
chromium content is slightly reduced and manganese, silicon, and 
nitrogen are all increased in Nitronic 60. Although studies have 
shown that it can be joined with arc welding, it fabrication weldabil- 
ity is limited by heat-affected zone (HAZ) cracking. This study 
examined the HAZ cracking behavior of this alloy during autoge- 
nous gas tungsten arc welding and pulsed autogenous Nd:YAG 
welding. 


28697 (UCRL-ID-110842) A computational study of projec- 
tile melt in impact with typical Whipple shields. Aime, M.L.; 
Eltgroth, P.G.; Rhoades, C.E. Jr. Lawrence Livermore National 
Lab., CA (United States). 20 May 1992. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92017137. Source: OSTI; NTIS; GPO 


This report presents the results of computer simulations of the 
impact of aluminum projectiles onto typical aluminum Whipple 
shields at speeds of 6 km/s greater. The objective of these simula- 
tions, which were performed with the CALE hydrodynamics code, 
was to determine the extent of projectile and target material melt- 
ing. The approach was to perform a matrix of computer simulations 
varying the impact speed from 6 to 14 km/s and varying the areal 
density of the shield from 5 percent to 80 percent of the centerline 
areal density of the projectile. The projectile diameter was held 
fixed at 9.5 mm (3/8 in.) for this matrix. The melt state of the pro- 
jectile material and the shield material was assessed after release 
of the initial shock. One significant conclusion from this study is 
that for 8 km/s impact of an aluminum projectile onto an aluminum 
shield, a significant fraction of the projectile does not reach the 
threshold for incipient melt. For aluminum/aluminum impact, a 
Whipple shield with a thickness of 15 percent of the projectile diam- 
eter is very effective against a projectile at this velocity. Taken with 
our simulation results, we presume this shield effectiveness implies 
that the projectile material below the incipient melt threshold is frag- 
mented into very small particles. A second conclusion is that for the 
thicker bumpers considered in the simulation matrix a significant 
amount of the bumper material that is likely to be ejected into the 
debris cloud is not melted, even for 10 km/s and 12 km/s impacts. 


28698 (WINCO-11787) Improved corrosion resistance of 
Hastelloy G-30 in nitric/hydrofluoric acid solutions by welding 
with Inconel 72 weld wire. Norby, B.C. Westinghouse Idaho Nu- 
clear Co., Inc., Idaho Falls, ID (United States). 3 Mar 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. (CONF-920458-10: Corrosion '92 con- 
ference and exhibition, Nashville, TN (United States), 27 Apr - 1 
may 1992). Order Number DE92017233. Source: OSTI; NTIS; 
INIS; GPO Dep. 

When welding Hastelloy G-30, secondary phases form in the 
weld metal. These phases cause the weld metal to be preferentially 
attacked in nitric acid (HNO3) solutions contaminated with minor 
amounts of hydrofluoric acid (HF). A post weld solution anneal and 
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water quench is necessary to assure that these phases redissolve 
into the solid. When a post weld solution anneal and water quench 
is not feasible, improved corrosion resistance can be obtained by 
welding with INCO 72 weld wire. When welding Hastelloy G-30 
with INCO 72, there can be a region at the weldmetal/base-metal 
interface that does not benefit from the INCO 72 weld wire. This 
region consists of melted and resolidified Hastelloy G-30. This un- 
mixed zone can be preferentially attacked in HNO3 solutions 
contaminated with minor amounts of HF. Long term corrosion im- 
mersion tests have shown that the rate of attack at the weld-metal/ 
base-metal interface can be as high as 50 mpy. Welding tech- 
niques that increase the mixing of the melted Hastelloy G-30 with 
the INCO 72 weld wire can reduce the interface corrosion rate. 


28699 (WSRC-MS-90-31) Rapid heating tensile tests of 
high-energy-rate-forged 316L stainless steel containing inter- 
nal helium from radioactive decay of absorbed tritium. Mosley, 
W.C. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1990]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF- 
9004146-11: 16. DOE compatibility, aging and service life 
conference, Livermore, CA (United States), 24-26 Apr 1990). Order 
Number DE92017936. Source: OSTI; NTIS; INIS; GPO Dep. 

316L stainless steel is a candidate material for construction of 
equipment that will be exposed to tritium. This austenitic stainless 
steel is frequently used in the high-energy-rate-forged (HERF) 
metallurgical condition to take advantage of increased strength pro- 
duced by cold work introduced by this process. Proper design of 
tritium-handling equipment will-require an understanding of how 
helium-3, the product of radioactive decay of tritium, affects 
mechanical properties. This report describes results of elevated- 
temperature tensile testing of HERF 316L stainless steel specimens 
containing helium concentrations of 171 (calculated) atomic parts 
per million (appm). Results are compared with those reported previ- 
ously for specimens containing 0 and 94 (measured) appm helium. 


28700 (WSRC-MS-92-038-Pt.2) Phases in lanthanum- 
nickel-aluminum alloys: Part 2. Mosley, W.C. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-920819-21-Pt.2: Annual meeting of the 
Electron Microscopy Society (EMS) of America, Boston, MA 
(United States), 16-21 Aug 1992). Order Number DE92017917. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Lanthanum-nickel-aluminum (LANA) alloys will be used to pump, 
store and separate hydrogen isotopes in the Replacement Tritium 
Facility (RTF). The aluminum content (y) of the primary LaNis- 
phase is controlled to produce the desired pressure-temperature 
behavior for adsorption and desorption of hydrogen. However, sec- 
ondary phases cause decreased capacity and some may cause 
undesirable retention of tritium. Twenty-three alloys purchased from 
Ergenics, Inc. for development of RTF processes have been char- 
acterized by scanning electron microscopy (SEM) and by electron 
microprobe analysis (EMPA) to determine the distributions and 
compositions of constituent phases. This memorandum reports the 
results of these characterization studies. Knowledge of the struc- 
tural characteristics of these alloys is a useful first step in selecting 
materials for specific process development tests and in interpreting 
results of those tests. Once this information is coupled with data on 
hydrogen plateau pressures, retention and capacity, secondary 
phase limits for RTF alloys can be specified. 


28701 (WSRC-MS-92-038-Pt.3) LANAO.75 for the Replace- 
ment Tritium Facility: Part 3. Mosley, W.C. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. 25p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-920819-22-Pt.3: Annual meeting of the 
Electron Microscopy Society (EMS) of America, Boston, MA 
(United States), 16-21 Aug 1992). Order Number DE92017915. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Hydrogen absorption-desorption behaviors of lanthanum-nickel- 
aluminum intermetallic alloys are related to material characteristics 
like composition, elemental homogeneity, phase stabilities, etc. 
These characteristics can differ from heat to heat because of varia- 
tions in processing. Therefore the supplier suggested that the 
specifications be based upon desired performance rather than aim 





chemistry. Performance is determined by measurements of pres- 
sure (P) at specified ratios of hydrogen (H) to metal (M), H/M, from 
115°C hydrogen desorption isotherms. 


3602 Ceramics, Cermets, and Refractories 


Refer also to citation(s) 27213, 27214, 27215, 27216, 27217, 
27218, 27219, 27220, 27221, 27222, 27223, 27311, 27312, 27754, 
27896, 27997, 28043, 28506, 28523, 28526, 28572, 28573, 28622, 
28623, 28624, 28643, 28658, 28659, 28861, 28888, 29029, 29033, 
29036, 29039, 30174, 30251 


28702 (ANL/CP-72465) Development of nondestructive 
evaluation methods and prediction of effects of flaws on the 
fracture behavior of structural ceramics. Ellingson, W.A.; Singh, 
J.P.; Holloway, D.L.; Dieckman, S.L.; Singh, D.; Sivers, E.A.; 
Sheen, S.H.; Wheeler, M.J. Argonne National Lab., IL (United 
States). May 1992. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9205123-10: 6. annual fossil energy materials conference, Oak 
Ridge, TN (United States), 12-14 May 1992). Order Number 
DE92016395. Source: OSTI; NTIS; GPO Dep. 

Characterization of ceramic matrix composites (continuous and 
whisker-type) by nondestructive evaluation (NDE) methods and an 
understanding of fracture behavior, together with correlation of frac- 
ture and NDE data, may provide insight into the prediction of 
component performance and the development of process technol- 
ogy. Knowledge of the degradation extent of fiber tows or 
monofilament degradation after processing, extent of open porosity 
before densification, and filament/fiber alignments before and after 
processing are also examples of important variables to be mea- 
sured. Work in this program has emphasized continuous fiber 
ceramic matrix composites (CFCCs) that use chemical vapor infil- 
tration (CVI)-infiltrated SiC/SiC materials, primarily those made of 
Nicalon satin or plain weave with 16 x 16 tows/in. in 2-D layups. 
All studied samples were provided by Oak Ridge National Labora- 
tory and were made using 100 layers per inch. CVI specimens with 
0/30/60, 0/90, and 0/45 were examined by 3-D X-ray microtomog- 
raphy to characterize in-plane fiber orientations. Current 
information suggests that for Nicalon-type fiber architecture, a +2- 
1/2° misalignment may not affect mechanical properties. Thus the 
near-term goal has been to establish a detection capability for an- 
gular orientation. By using 512 x 512 images from 3-D X-ray CT 
data with pixel sizes of < 140 um and a special 2-D fast-Fourier 
transform image processing analysis, we have shown that fiber 
orientations to +2—1/2° with SiC/SiC CVI type 2-D weave architec- 
ture can be measured. 


28703 (ANL/CP-74688) lon-channeling observation of cor- 
related atomic displacements below T,in YBa,Cu,07_, and 
Pb-doped Bi.Sr2CaCu20,. Rehn, L.E.; Sharma, R.P.; Baldo, P.M. 
Argonne National Lab., IL (United States). Jul 1992. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-920141-9: Lattice effects in high 
Tesuperconductors, Santa Fe, NM (United States), 13-15 Jan 
1992). Order Number DE92018186. Source: OSTI; NTIS; GPO 
Dep 


Temperature dependent studies of ion channeling in high-quality, 
high-Te single-crystals are summarized. The measurements re- 
vealed an abrupt change across Tc in displacements in the a-b 
plane of the Cu(l and 2) and 0(4) atoms; normal “Debye-like” vibra- 
tions were found for the Y and Ba atoms. The anomalous atomic 
displacements were found for both proton and He channeling, and 
manifested themselves as an abrupt increase in the critical angle 
and a simultaneous decrease in the minimum yield. The anoma- 
lous change in Cu-0 displacements shifted directly with 
stoichiometry-induced changes in Tc, implying a causal fink be- 
tween the observed phonon anomaly and the superconducting 
state. An apparently identical anomaly was found in 
(Bi;.7Pbo.3)Sr2CaCuz0,, indicating that it is a general feature of 
high-T, superconductivity. A comparison with other experimental 
measurements in YBazgCu307_,, including a detailed neutron 
diffraction study, indicates that the anomaly is not due to an overall 
reduction in average vibrational amplitude, but arises instead from 
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a strongly correlated sequence of Cu(1 and 2) and 04 displace- 
ments that appears with the onset of superconductivity. These 
strongly correlated displacements are either dynamic, or they are 
Static distortions that fail to preserve the overall crystal symmetry. 


28704 (ANUCP-—75750) Growth, preparation, and dielectric 
properties of monodomain single crystal PbTIO3. Li, Z.; Xu, 
X.Z.; Dai, X.H.; Lam, D.J.; Chan, S.K. Argonne National Lab., IL 
(United States). May 1992. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9208106—1: AUSTCERAM '92, Melbourne (Australia), 16- 
21 Aug 1992). Order Number DE92017068. Source: OSTI; NTIS; 
GPO Dep. 

A method is described for obtaining monodomain PbTiO, single 
crystals with high electrical resistivity (10'°Q cm) and low dielectric 
frequency dispersion. The single crystals of PbTiO, were grown by 
flux solution method. Space charge related defects, which result in 
the large dielectric frequency dispersion, were eliminated by heat 
treatments. 90° domains were removed by applying a unidirectional 
compressive stress along the <100> crystallographic direction. 
The monodomain single crystals of PbTiO, were identified by cross 
polarized light optical microscopy and by X-ray diffraction (rocking 
curve). The anisotropic dielectric constants of these high quality 
single crystals were measured as a function of temperature. The 
results differ from the data reported previously in the literature. 


28705 (ANL/CP-—75751) Structure and property of het- 
eroepitaxial TIO2/VO, multilayers. Chang, H.L.M.; Gao, Y.; 
Zhang, T.J.; Lam, D.J. Argonne National Lab., IL (United States). 
Jun 1992.;21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9206221—1: 6. 
international conference on slid films and furtaces (ICSFS-6), Paris 
(France), 29 Jun - 3 jul 1992). Order Number DE92018181. 
Source: OSTI; NTIS; GPO Dep. 

Various types of TiO2/VO2 multilayer structures have been pre- 
pared on sapphire substrates by a low-pressure metal-organic 
chemical vapor deposition process. X-ray diffraction and transmis- 
sion electron microscopy techniques were used to study the 
crystallinity and epitaxial relationships of the deposited films. High 
resolution electron microscopy was used to examine the mi- 
crostructure of the overlayers and interfaces. Electrical resistivity 
measurements were performed to investigate the metal- 
semiconductor phase transition of VO2 layers in muttilayer 
structures. 


28706 (CONF-920402-48) Growth mechanisms of layered 
superconductors. Pennycook, S.J.; Chisholm, M.F.; Jesson, D.E.; 
Feenstra, R.; Zhu, S.; Lowndes, D.H. Oak Ridge National Lab., TN 
(United States). Jun 1992. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Material Research Society spring meeting; San Francisco, CA 
(United States); 27 Apr - 2 may 1992. Order Number DE92018492. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Using a combination of Z-contrast imaging, scanning tunneling 
microscopy, and plan view diffraction contrast imaging, we have 
studied the growth and relaxation mechanisms of YBa2Cu307_, 
deposited on MgO and SrTiO, substrates. Two-dimensional island 
growth occurs on SrTiO; substrates, with relaxation through the 
nucleation of dislocation half-loops. Then the threading dislocation 
segments with a screw component can lead to kinetic roughening 
through the development of growth pyramids. In contrast, growth 
on MgO occurs by true one-dimensional island growth (with no 
wetting layer), most of the interface being incommensurate with the 
substrate (although crystallographically aligned). Dislocations with 
both edge and screw components are generated on island coales- 
cence. A highly anisotropic surface energy is shown to responsible 
for cell-by-cell cl growth being thermodynamically preferred, al- 
though at high supersaturations a transition al growth occurs. 


28707 (CONF-920670—4) Determination of the chemical va- 
lence of atoms at a heterophase interface by x-ray diffraction 
measurements of crystal truncation rod intensity at an atomic 
absorption edge. Specht, E.D.; Walker, F.J. Oak Ridge National 
Lab., TN (United States). [1992]. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States); Department of Defense, Washington, 
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DC (United States). DOE Contract AC05-840R21400 ;AC02- 
76CH00016. From 6. international conference on intergranular and 
interphase boundaries in materials; Thessaloniki (Greece); 22-26 
Jun 1992. Order Number DE92017816. Source: OSTI; NTIS; GPO 


We report the application of a novel technique for determining 
the oxidation state of atoms at a buried interface. We have mea- 
sured the energy dependence of the x-ray diffraction from an 
interface between an AizO3 substrate and a 100 nm Cr2QOz film. As 
the energy of the x-rays is tuned through the Cr K absorption 
edge, diffracted intensity varies with the scattering power of Cr 
atoms at the interface. By comparing the near edge structure of 
the interface scattering with that of standard samples, we have de- 
termined that Cr*° is the predominant state at the interface. 


28708 (DOE/ER/45167—7) [High temperature fatigue crack 
growth In ceramics and ceramic composites]: [Annual report, 
August 1991—July 1992]. Suresh, S. Brown Univ., Providence, Ri 
(United States). 29 Jun 1992. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-84ER45167. Order 
Number DE92016835. Source: OSTI; NTIS; GPO Dep. 

This three-year program (8/1990—7/1993) is aimed at developing 
a detailed quantitative understanding of the elevated temperature 
fracture properties of ceramics and ceramic-matrix composites. In 
the second year (8/1991—7/1992), considerable progress had been 
made in our experimental studies and numerical modelling of de- 
formation and fracture in ceramics composites at ambient and 
elevated temperatures. As part of this effort, new experimental 
techniques have already been developed for the study of elevated 
temperature fracture in brittle materials in direct tension loading. 
The newly set-up facility is now in operation. Furthermore, new ex- 
perimental results based on quantitative transmission electron 
microscopy are obtained on high-temperature phase transforma- 
tions in SiC-whisker-reinforced alumina which have important 
implications for high-temperature fracture properties. The initially 
proposed work on the role of glass phase on the high-temperature 
fracture and fatigue response has been completed. Finite element 


analyses of cyclic damage zones ahead of tensile and compressive 
fatigue cracks in ceramic materials have been completed using 
several different constitutive models for matrix materials. 


28709 (DOE/ER/45174-T5) Rapidly solidified ceramics: 
Processing, structure, and magnetic properties: Progress re- 
port, September 1984—January 1985. Kalonji, G.M.; O'Handley, 
R.C. Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Materials Science and Engineering. [1985]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-84ER45174. Order Number DE92018689. Source: OSTI; 
NTIS; GPO Dep. 

Since its initiation in September 1984, work under this contract 
has progressed in two areas: construction of a gas atomizer for 
rapid solidification of ceramics; and characterization of rapidly so- 
lidified materials in the SrO-Fe203, BaO-Fe203, MnFe20,4-SiO2, 
and CoFe20,-SiO2 systems. This report summarize this work. 


28710 (DOE/ER/45416-2) Synchrotron studies of narrow 
band materials: Progress report, July 1, 1991—June 30, 1992. 
Michigan Univ., Ann Arbor, MI (United States). Dept. of Physics. 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract FG02-90ER45416. Order Number 
DE92016317. Source: OSTI; NTIS; GPO Dep. 

Since last year, we have had three 3-week blocks of beamtime, 
in April and November 1991 and February 1992, on the Ames/ 
Montana beamline at the Wisconsin Synchrotron Radiation Center 
(SRC). These runs continued our program on high temperature su- 
perconductors, heavy Fermion and related uranium and rare earth 
materials, and started some work on transition metal oxides. We 
have also had beamtime at the Brookhaven NSLS, 5 days of 
beamtime on the Dragon monochromator, beamline U4B, studying 
resonant photoemission of transition metal oxides using photon en- 
ergies around the transition metal 2p edges. Data from past runs 
has been analyzed, and in some cases combined with photoemis- 
sion and bremsstrahlung isochromat spectroscopy (BIS) data taken 
in the home U-M lab. 1 fig. 
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28711 (DOE/ER/45428-1) Atomic bonding at ceramic inter- 
faces using scanning tunnelling microscopy: Progress report, 
September 1990-September 1992. Bonnell, D.A. Pennsylvania 
Univ., Philadelphia, PA (United States). Dept. of Materials Science 
and Engineering. Feb 1992. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-90ER45428. Order 
Number DE92018706. Source: OSTI; NTIS; GPO Dep. 

Progress made during Space charge calculations are given for 
pure SrTiO3. The first two years of the above listed grant can be 
considered in terms of three approaches which converge in the 
third year. Specifically, results in STM analyses of oxide grain 
boundaries, in design and construction of a new microscope, and 
in theoretical calculations of space charge are summarized here. 
For clarity, calculation methodology is detailed in Appendix |. Publi- 
cations, presentations, supported students are also listed. 4 figs. 


28712 (EGG—10617-2150) Magnetic response of high 
T-superconductors to x-ray radiation and detection of x-rays. 
Artuso, J. (EG and G Energy Measurements, Inc., Goleta, CA 
(United States)); Franks, L.; Hull, K.; Symko, 0.G. EG and G En- 
ergy Measurements, Inc., Goleta, CA (United States). [1992]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-88NV10617. (CONF-920792—11: SPIE international 
symposium on optical applied science and engineering, San Diego, 
CA (United States), 19-24 Jul 1992). Order Number DE92017377. 
Source: OSTI; NTIS; GPO Dep. 

Experimental results are presented on the effects of X-ray radia- 
tion on superconducting samples of polycrystalline YBaCuO. The 
radiation effects are detected at 4.2K by changes of the magnetiza- 
tion of the sample using a SQUID magnetometer. In the presence 
of ionizing radiation, the changes in magnetization correspond to 
release of trapped flux, fluxon destruction, and low frequency noise 
due to flux flow. 


28713 (EGG-M-91307) Numerical simulation of alumina 
spraying in argon-helium plasma jet. Chang, C.H. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). [1992]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. (CONF-9206135-3: 1992 international thermal spray 
conference, Orlando, FL (United States), 1-5 Jun 1992). Order 
Number DE92017859. Source: OSTI; NTIS; GPO Dep. 

A new numerical model is described for simulating thermal plas- 
mas containing entrained particles, with emphasis on plasma 
spraying applications. The plasma is represented as a continuum 
multicomponent chemically reacting ideal gas, while the particles 
are tracked as discrete Lagrangian entities coupled to the plasma. 
Computational results are presented from a transient simulation of 
alumina spraying in a turbulent argon-helium plasma jet in air envi- 
ronment, including torch geometry, substrate, and multiple species 
with chemical reactions. Particle-plasma interactions including tur- 
bulent dispersion have been modeled in a fully self-consistent 
manner. Interactions between the plasma and the torch and sub- 
strate walls are modeled using wall functions. (15 refs.) 


28714 (EGG-M-92006) A design of experiment study of 
plasma sprayed alumina-titania coatings. Steeper, T.J. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (United States). Savannah 
River Lab.); Varacalle, D.J. Jr.; Wilson, G.C.; Riggs, W.L. Il; Ro- 
tolico, A.J.; Nerz, J.E. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-76ID01570. (CONF- 
9206135-5: 1992 international thermal spray conference, Orlando, 
FL (United States), 1-5 Jun 1992). Order Number DE92017877. 
Source: OSTI; NTIS; GPO Dep. 

An experimental study of the plasma spraying of alumina-titania 
powder is presented in this paper. This powder system is being 
used to fabricate heater tubes that emulate nuclear fuel tubes for 
use in thermal-hydraulic testing. Coating experiments were con- 
ducted using a Taguchi fractional-factorial design parametric study. 
Operating parameters were varied around the typical spray param- 
eters in a systematic design of experiments in order to display the 
range of plasma processing conditions and their effect on the re- 
sultant coating. The coatings were characterized by hardness and 
electrical tests, image analysis, and optical metallography. Coating 
qualities are discussed with respect to dielectric strength, hard- 
ness, porosity, surface roughness, deposition efficiency, and 





microstructure. The attributes of the coatings are correlated with 
the changes in operating parameters. 


28715 (IC-92/85) Invariance of the mobility edge in anodic 
titanium oxides. Tit, N. (international Centre for Theoretical 
Physics, Trieste (Italy)); Halley, J.W.; Shore, H.B. International 
Centre for Theoretical Physics, Trieste (Italy). May 1992. 4p. Order 
Number DE92642136. Source: OSTI; NTIS (US Sales Only); INIS. 

We present a theoretical investigation to explain the electronic 
and optical properties of anodic rutile TiO thin films of different 
thicknesses (ranging from 5nm to 20nm). There is experimental ev- 
idence that the observed gap state at 0.7eV below the edge of 
conduction-band is due to an oxygen vacancy. For this reason, 
oxygen vacancies are used as defects in our model. A comparison 
of the calculated bulk-photoconductivity to photospectroscopy ex- 
periment reveals that the films have bulk-like transport properties 
with a bandgap E,=3.0eV. On the other hand, a fit of the surface 
density of states to the scanning tunneling microscopy (STM) ex- 
periment on the (001) surfaces has suggested a surface defect 
density of 5% of oxygen vacancies. To resolve this discrepancy, 
we calculated the dc-conductivity where localization effects are in- 
cluded. Our results show an impurity band formation at about 
Pc=9% of oxygen vacancies. We concluded that the studied films 
have defect densities below the threshold of impurity band forma- 
tion. As a consequence the gap states seen in STM are localized 
(i.e. the oxygen vacancies are playing the role of trapping centers, 
deep levels) and the mobility edge is invariant. (author). 11 refs, 3 
figs. 


28716 (IC-92/88) Role of oxygen vacancies in anodic TIO. 
thin films. Tit, N. (international Centre for Theoretical Physics, Tri- 
este (lItaly)); Halley, J.W. International Centre for Theoretical 
Physics, Trieste (Italy). May 1992. 15p. Grant DE-FG02-91- 
ER45455. Order Number DE92642137. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Defects play an important role in the electronic and optical prop- 
erties of amorphous solids in general. Here we present both 
experimental and theoretical investigations on the nature and origin 
of defect states in anodic rutile TiO. thin films (of thickness 5nm to 
20nm). There is experimental evidence that the observed gap state 
at 0.7eV below the edge of conduction-band is due to an oxygen 
vacancy. For this reason, oxygen vacancies are used in our model. 
A comparison of the calculated bulk-photoconductivity to photo- 
spectroscopy experiment reveals that the films have bulk-like 
transport properties. On the other hand a fit of the surface density 
of states to the scanning tunneling microscopy (STM) on the (001) 
surfaces has suggested a surface defect density of 5% of oxygen 
vacancies. To resolve this discrepancy, we calculated the dc- 
conductivity where localization effects are included. Our results 
show an impurity band formation at about p.=9% of oxygen vacan- 
cies. We concluded that the gap states seen in STM are localized 
and the oxygen vacancies are playing the role of trapping centers 
(deep levels) in the studied films. (author). 15 refs, 5 figs. 


28717 (INIS-BR-2925) Physical characterization and study 
of the electrical magnetic and thermal properties of the 
ceramic high Tc superconductor Y;Ba2Cu307_,. Azeredo Or- 
lando, M.T. de. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1991 120p. (In Portuguese). Order 
Number DE92640219. Source: OSTI; NTIS (US Sales Only); INIS. 

It was built four systems for physical characterization of high Tc 
superconductors, with data acquisition by computer, and recent re- 
sults on AC susceptibility, AC resistivity, specific heat and thermal 
diffusivity of the YBagCu307_, (x ~ 0.15) compound, in a ceramic 
form, could be reproduced. Our study pointed that those ceramics 
exhibit a preferential orientation of the grains, being the c axis of 
the compound parallel to the compression direction. The study of 
this material in the four different technics, for samples with same 
density and oxygen stoichiometry, has pointed also that its mag- 
netic behavior is strongly influenced by the intergrain region. This 
influence can be described by the clem model for the intergrain re- 
gion and by the Malozemoff proposition for the fluxoids collective 
behavior. (author). 


36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


28718 (INIS-mf-13208, pp. 281) Fluctuation contribution to 
diamagnetic susceptibility of yttrium barium copper oxide. Vi- 
jayashree, V. (Indian Inst. of Tech., Madras (India). Dept. of 
Physics); Subramaniam, C.K.; Srinivasan, R.; Subba Rao, G.V. 
Department of Atomic Energy, Bombay (India). Board of Research 
in Nuclear Sciences. Jan 1991. 511p. (CONF-9101139-: Solid 
state physics symposium, Bombay (india), 1-4 Jan 1991). In Pro- 
ceedings of the solid state physics symposium held at Bombay 
during January 1-4, 1991. Vol. 33C. Order Number DE92001395. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SUPERCONDUCTORS/ 
magnetic susceptibility; YTTRIUM OXIDES/magnetic susceptibility; 
BARIUM OXIDES; COPPER OXIDES; PARAMAGNETISM; 
SUPERCONDUCTORS; TEMPERATURE DEPENDENCE; TRAN- 
SITION TEMPERATURE 


28719 (INIS-mf—13208, pp. 285) Shape-memory effect in Y- 
Ba-Cu-0. Tiwari, R. (Bhabha Atomic Research Centre, Bombay 
(India). Solid State Physics Div.); Wadhawan, V.K. Department of 
Atomic Energy, Bombay (india). Board of Research in Nuclear Sci- 
ences. Jan 1991. 511p. (CONF-9101139-: Solid state physics 
symposium, Bombay (india), 1-4 Jan 1991). In Proceedings of the 
solid state physics symposium held at Bombay during January 1-4, 
1991. Vol. 33C. Order Number DE92001395. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. BARIUM OXIDES/shape mem- 
ory effect; COPPER OXIDES/shape memory effect; YTTRIUM 
OXIDES/shape memory effect; CERAMICS; PHASE TRANSFOR- 
MATIONS; SUPERCONDUCTORS 


28720 (INIS-mf-13208, pp. 322) Spontaneous strain and 
cell volume behaviour of Y-Ba-Cu-O with temperature and oxy- 
gen stoichiometry. Sastry, P.U.M. (Bhabha Atomic Research 
Centre, Bombay (india). Solid State Physics Division); Wadhawan, 
V.K.; Somayazulu, M.S. Department of Atomic Energy, Bombay 
(India). Board of Research in Nuclear Sciences. Jan 1991. 511p. 
(CONF-9101139—: Solid state physics symposium, Bombay (India), 
1-4 Jan 1991). In Proceedings of the solid state physics sympo- 
sium held at Bombay during January 1-4, 1991. Vol. 33C. Order 
Number DE92001395. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. BARIUM OXIDES/stoichiometry; 
COPPER OXIDES/stoichiometry; YTTRIUM OXIDES/stoichiometry; 
STOICHIOMETRY; CRYSTAL STRUCTURE; OXYGEN; PHASE 
TRANSFORMATIONS; STRAINS; SUPERCONDUCTORS; TEM- 
PERATURE DEPENDENCE; TRANSITION TEMPERATURE 


28721 (INIS-mf-13208, pp. 331) Thermodynamics of T-O 
transformation in YBa2Cu,Osub(7-5). Sureshkumar, P. (Anna 
Univ., Madras (India). Crystal Growth Centre); Josephkumar, F.; 
Subramanian, C.; Ramasamy, P. Department of Atomic Energy, 
Bombay (india). Board of Research in Nuclear Sciences. Jan 1991. 
511p. (CONF-9101139—: Solid state physics symposium, Bombay 
(India), 1-4 Jan 1991). In Proceedings of the solid state physics 
symposium held at Bombay during January 1-4, 1991. Vol. 33C. 
Order Number DE92001395. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. BARIUM OXIDES/phase trans- 
formations; COPPER OXIDES/phase transformations; YTTRIUM 
OXIDES/phase transformations; CRYSTAL GROWTH; FREE EN- 
ERGY; NUCLEATION; ORTHORHOMBIC LATTICES; PARTIAL 
PRESSURE; SUPERCONDUCTORS; TETRAGONAL LATTICES 


28722  (INIS-mf—13208, pp. 454) A new magnetron geometry 
for RF deposition of Y,;Ba2Cu,O0sub(7-x) thin films. Srinivas, S. 
(Hyderabad Univ. (India). School of Physics). Department of 
Atomic Energy, Bombay (india). Board of Research in Nuclear Sci- 
ences. Jan 1991. 511p. (CONF-9101139-: Solid state physics 
symposium, Bombay (india), 1-4 Jan 1991). In Proceedings of the 
solid state physics symposium held at Bombay during January 1-4, 
1991. Vol. 33C. Order Number DE92001395. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. BARIUM OXIDES/tin films; 
COPPER OXIDESs/hin films; SUPERCONDUCTORS/deposition; 
YTTRIUM OXIDES/thin films; ALUMINIUM OXIDES; MAG- 
NETRONS; RF SYSTEMS; SPUTTERING; SUBSTRATES; 
SUPERCONDUCTORS; DEPOSITION; ZIRCONIUM OXIDES 
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28723 (INIS-mf-13329, pp. 173-174) Electron beam modifi- 
cation of Ag contacts to YBa2Cu,07_,. Moss, S.D. (Royal 
Melbourne Inst. of Tech. (Australia)); Paterson, P.J.K.; Snook, I.K. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). 1991. 212p. (CONF-9111178—: 7. Australian confer- 
ence on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 
niques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It has been shown that electron beam irradiation of the Cu-Al2O3 
interface can enhance adhesion in this system. The mechanism for 
the adhesion enhancement is thought to be the ionisation of the 
interface and subsequent chemical reaction. Consequently, irradiat- 
ing the Ag-YBCO interface with kV electrons was expected to 
induce a similar chemical reaction, producing low resistance ohmic 
contacts. Thin films of Ag were laid down on polycrystalline bulk 
YBazCus07, by electron beam evaporation in a UHV chamber 
with base pressure 10~-'° torr. Pressure during evaporation was 
typically between 10—® and 10-7 torr. Film thicknesses were care- 
fully monitored and are in the range 250A to 2000A. Electron 
irradiations were carried out in the UHV system equipped with a 10 
KeV auger Electron Spectroscopy system. Electron energies varied 
between 1 and 9Kev and the dose range was between 10'* and 
10’ electrons cm-. Irradiated areas were typically 5 mm x 5 mm 
and power density remained below 0.5 W cm-?. Measurements of 
I-V curves, for both irradiated and unirradiated films, were made 
using sensitive resistance bridges on the laboratory bench. 7 refs. 


28724 (INIS-SU-317/A, pp. 480-481) Interaction of ceramics 
YBa,Cu,0,_, with oxygen and carbon dioxide. Budanov, A.A. 
(AN SSSR, Chernogolovka (Russian Federation). Inst. Novykh 
Khimicheskikh Problem); Torbova, O.D.; Kurkin, E.N.; Troitskij, 
V.N.; Ganin, V.V.; Baluev, A.V. AN SSSR, Moscow (Russian Fed- 
eration). Inst. Metallurgii; AN SSSR, Moscow (Russian Federation). 
Inst. Obshchej i Neorganicheskoj Khimii. 1989. 511p. (in Russian). 
(CONF-8809536-: 1. All-Union conference on physical chemistry 
and technology of high-temperature superconducting materials, 
Moscow (USSR), 13-15 Sep 1988). In Physical chemistry and 
technology of high-temperature superconducting materials: Pro- 
ceedings of conference. Order Number DE92001397. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The results of study of interaction of YBazCu307_, ceramics 
with O2 and COz in 20-950 deg C range by methods of thermogra- 
phy, mass-spectral and X-ray diffraction analyses are discussed. 
Gravitograms of specimens for thermal cycling in oxygen and a 
mixture of oxygen and 10% of carbon dioxide, as well as the corre- 
sponding mass spectra are given. 1 ref.; 2 figs. 


28725 (INIS-SU-317/A, pp. 479) Radiation-stimulated phase 
transition in YBajCu,0, monocrystals. Novikov, |./. (AN 
Armyanskoj SSR, Erevan (Armenia). Inst. Fizicheskikh Issle- 
dovanij); Zharkov, V.G.; Timofeev, V.N.; Zharkova, N.A.; Rusyan, 
P.R.; Damazyan, G.S.; Manucharyan, S.R. AN SSSR, Moscow 
(Russian Federation). Inst. Metallurgii; AN SSSR, Moscow (Rus- 
sian Federation). Inst. Obshchej i Neorganicheskoj Khimii. 1989. 
51ip. (In Russian). (CONF-8809536-: 1. All-Union conference on 
physical chemistry and technology of high-temperature supercon- 
ducting materials, Moscow (USSR), 13-15 Sep 1988). In Physical 
chemistry and technology of high-temperature superconducting ma- 
terials: Proceedings of conference. Order Number DE92001397. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of 1 MeV electron irradiation in an electron micro- 
scope column on structural parameters of HTSC monocrystals, 
having T, = 92 K and transition width of 1.2 K, is studied. The ini- 
tial structure of specimens was a system of duplicates in (110) 
planes. Irradiation of some parts of 0.3 um-thick specimens by an 
electron beam of 3x10'® cm-?s—" intensity during 10 minutes re- 
sulted in disappearance of the duplicates and changes in the 
electron diffraction pattern, thus indicating that the initial orthorhom- 
bic crystal structure became tetragonal. 1 ref. 


28726 (IS-T-1625) Magnetic properties of high- 
T-superconductors. Gohng, Junho. Ames Lab., IA (United 
States). 20 Jul 1992. 125p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-82. Order Number 
DE92018809. Source: OSTI; NTIS; INIS; GPO Dep. 
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Magnetic properties of high-Tc superconductors have been stud- 
ied in order to determine the free-energy surface, the characteristic 
critical fields, order parameter structure, and the grain size effect 
on magnetization. Studies of the thermodynamic reversibility for 
YBa2CU307_, show the rounding in magnetization vs. temperature 
curves is a reflection of thermodynamic fluctuations near T,. Spe- 
cific heat jump C(O)-C(H) values that have been calculated from 
the free-energy surfaces show good agreement with the direct 
calorimetric measurements. Comparative studies of the free-energy 
surfaces, flux creep and critical currents for both melt-textured and 
grain-aligned YBazCU307_,; samples have been undertaken in or- 
der to evaluate the difference caused by different micro structures 
in these samples. Magnetic field and temperature dependence of 
the average Ginzburg-Landau order parameter <f> is evaluated 
by fitting the magnetization data of grain-aligned YBazCU307_, to 
the Hao-Clem model in the region of thermodynamic reversibility. 
He(T) and He2T were also determined from the fitting along with 
the K.(T) values. Lastly, studies on the grain size effect on free 
energy and specific heat jump in grain aligned YBazCU307_,5 sam- 
ples show that the free energy is reduced by about 15% as the 
average grain size changes from 37.5 to 12.7 py. 


28727 (KFK-4926) Elektron energy-loss spectroscopy on 
p-type doped high-T, superconductors and undoped parent 
compounds. Romberg, H. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Nukleare Festkoerperphysik; Karlsruhe 
Univ. (T.H.) (Germany). Fakultaet fuer Physik. Dec 1991. 222p. (In 
German). Order Number DE92557867. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this work the electronic structure of HTSC, mainly 
Lap_,Sr,CuO,4,, and YBagCu307_,, was investigated by electron 
energy-loss spectroscopy (EELS). Core-level spectroscopy on the 
O 1s level yields information on the quantity and character of unoc- 
cupied O 2p-states near the Fermi level. In the undoped parent 
compounds of the HTSC, an admixture of > 10% unoccupied O 
2p-states to the conduction band (Cu 3d'° band or upper Hubbard 
band) is observed. These O 2p-states are polarized parallel to the 
CuO2-plane (LapCuO, and Nd2CuO,). In LagCuO,4, Nd2CuQd,, 
YBapCugzO¢, BizSrepCaCu20, and TilpBazCaCu2Og, the unoccupied 
Cu 3d-states are mainly polarized in the CuO, plane an admixture 
of about 10% to 20% of probably Cu 3d3,2_,2 states. A similar be- 
haviour in the planes and chains in YBazCu3Q7 is in accordance 
with the experimental data. The observation of unoccupied states 
polarized orthogonal to the CuO2 plane demands consideration of 
these states in theoretical models. No difference in energetic posi- 
tions of unoccupied Cu 3d,2-y2 and Cu 3d3,2_,2 states was 
observed in disagreement with some X-ray absorption data. Thus, 
theoretical models which correlate T.-values with this energy differ- 
ence, are disproved. There is evidence for some admixture of 
unoccupied Cu 3d3,2_,2 states but no sign of a separate Cu 
3d3,2_,2 band which was proposed to cross the Fermi level upon 
doping. Low energy EELS data have provided the dielectric func- 
tion between 0.5 and 50 eV. (orig./GSCH). 


28728 (LA-UR-92-1779) Synthesis of nanocrystalline pow- 
ders for oxide ceramics by microwave plasma pyrolysis. 
Vollath, D. (Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Materialforschung); Varma, R.; Sickafus, K.E. Los Alamos 
National Lab., NM (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-920402-43: Material Research Society spring 
meeting, San Francisco, CA (United States), 27 Apr - 2 may 1992). 
Order Number DE92017410. Source: OSTI; NTIS; GPO Dep. 
Pyrolytically prepared ceramic powders usually exhibit excellent 
homogeneity and small grain sizes. The energy efficiency of those 
methods for synthesis is, particularly in systems heated electrically, 
very poor. The situation can be improved dramatically using a mi- 
crowave plasma as a source of energy. This has been confirmed 
by the synthesis of alumina- and zirconia-based ceramic powders 
for which an efficiency of more than 80% was found. Aqueous so- 
lutions of nitrates of zirconium, yttrium, and aluminum were used 
as starting materials. Electron microscopy revealed that, through 
proper selection of the experimental conditions, it is possible to ob- 
tain nanocrystalline powders with cubic structure. Because of the 





extreme conditions during synthesis, it is possible to prepare solid 
solutions in systems without or diminishing equilibrium solubility. 


28729 (LBL-32010) Infrared phonon structure in epitaxial 
films of Tl,Ca2Ba,Cu,0,, at low tem Miller, D. 
(Lawrence Berkeley Lab., CA (United States)); Richards, P.L.; Lee, 
W.Y.; Newman, N.; Garrison, S.M.; Martens, J.S. Lawrence Berke- 
ley Lab., CA (United States). Feb 1992. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO3-76SF00098. 
Order Number DE92017078. Source: OSTI; NTIS; GPO Dep. 

We have used both bolometric and cavity techniques to obtain 
accurate submillimeter and microwave loss data for epitaxial thin 
films of TlpCagBapCug0,9 at low temperatures. These films have 
Te=121.5 K, are c-axis oriented, contain some volume fraction of 
the 2:1:2:2 phase, and are characterized by excellent in-plane epi- 
taxy. The absorptivity of these films at 100 cm-" is a factor of five 
lower than that obtained by others from a reflectivity measurement 
on a ceramic sample. We observe strong phonon structure for fre- 
quencies between 70 and 600 cm—', which are in agreement with 
a lattice dynamical calculation. Our results show remarkably similar 
phonon structure to that observed in the ceramic sample. This is in 
strong contrast to the case for other high T-superconductors such 
as YBa,Cu,07, where phonon structure observed in ceramic sam- 
ples in absent in epitaxial oriented films and crystals because of 
the electronic screening due to the high conductivity of the a-b 
planes. At microwave frequencies the absorptivity follows a 


frequency squared dependence, and is consistent with the submil- 
limeter results. 6 refs. 


28730 (LBL-32148) Submillimeter and microwave residual 
losses in epitaxial flims of Y-Ba-Cu-O and Ti-Ca-Ba-Cu-0O. 
Miller, D. (Lawrence Berkeley Lab., CA (United States)); Richards, 
P.L.; Garrison, S.M.; Newman, N.; Eom, C.B.; Geballe, T.H.; 
Etemad, S.; Inam, A.; Venkatesan, T.; Martens, J.S. Lawrence 
Berkeley Lab., CA (United States). Mar 1992. 31p. Sponsored by 
USDOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States); Center for Research in Supercon- 
ductivity and Superconductivity Electronics (United States). DOE 


Contract AC03-76SF00098. (CONF-9204169—-1: 2. symposium on 
high temperature superconductors in high frequency fields, Santa 


Order Number 


Fe, NM (United States), 1-3 Apr 1992). 
DE92017075. Source: OSTI; NTIS; GPO Dep. 

We have used a novel bolometric technique and a resonant 
technique to obtain accurate submillimeter and microwave residual 
loss data for epitaxial thin films of YBapCu307, TlopCa,BapCu3,019 
and TlzCaBazgCuzOg. For all films we obtain good agreement be- 
tween the submillimeter and microwave data, with the residual 
losses in both the Y-Ba-Cu-O and Ti-Ca-Ba-Cu-O films scaling ap- 
proximately as frequency squared below ~ 1 THz. We are able to 
fit the losses in the Y-Ba-Cu-O films to a weakly coupled grain 
model for the a-b plane conductivity, in good agreement with re- 
sults from a Kramers-Kronig analysis of the loss data. We observe 
strong phonon structure in the Tl-Ca-Ba-Cu-0O films for frequencies 
between 2 and 21 THz, and are unable to fit these losses to the 
simple weakly coupled grain model. This is in strong contrast to 
the case for other high T-superconductors such as YBa2Cu307, 
where phonon structure observed in ceramic samples is absent in 
epitaxial oriented films and crystals because of the electronic 
screening due to the high conductivity of the a-b planes. 


28731 (LBL-32164) Statics and kinetics of oxygen ordering 
In the oxide superconductor YBa2Cu,0,. McCormack, R. 
(Lawrence Berkeley Lab., CA (United States)); de Fontaine, D.; 
Ceder, G.; Salomons, E. Lawrence Berkeley Lab., CA (United 
States). Mar 1992. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-920305— 
12: Minerals, Metals, and Materials Society (TMS) annual meeting 
and exhibition, San Diego, CA (United States), 1-5 Mar 1992). Or- 
der Number DE92017001. Source: OSTI; NTIS; GPO Dep. 
Oxygen ordering in the high-temperature superconductor 
YBaz2Cuz0, is well described by a two-dimensional Ising model 
with anisotropic next-nearest neighbor effective pair interactions, 
repulsive along the a direction, attractive along b. Monte Carlo sim- 
ulation shows that this marked anisotropy gives rise, particularly at 
stoichiometric index z close to 7, to large deviations from unity of 
the ratio D,,*/D22* of tracer diffusion tensor components in the a 
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and b directions. Oxygen ordering kinetics are shown to evolve in 
a manner which parallels those of the experimentally observed 
increase with aging time of the superconducting transition tempera- 
ture of 2<7. 


28732 (ORNL/TM—11843) Di aspects of silicon car- 
bide geicasting. Bieier, A. Oak Ridge National Lab., TN (United 
States). Sep 1991. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE92018518. Source: OSTI; NTIS; GPO Dep. 

The principal objective of this research was to increase the solid 
loading of silicon carbide (SiC) powder, in an appropriate liquid 
medium, to a level that is useful for gelcasting technology. A num- 
ber of factors that determine the maximum concentration of silicon 
carbide that can be incorporated into a pourable ceramic suspen- 
sion have been identified. The pH of the system is the most critical 
processing parameter. Its proper adjustment (pH 11 to 13) allows 
SiC concentrations exceeding 50%, based on volume, to be rou- 
tinely achieved without the use of additional dispersing agents. The 
particle size of SiC was also found to affect the maximum, attain- 
able concentration. The surface area of the powder and the 
presence of free carbon in the powder, though not significantly in- 
fluencing the suspension properties, determine the concentration of 
initiator required to induce polymerization and gelation. SiC speci- 
mens have been gelcast for powders in the size range of 0.8 to 8.5 
uum; the powders employed contain either ~ 0 or 19% carbon by 
weight. Finally, the generation of bubbles, typically encountered by 
the use of ammonia to adjust pH has been circumvented by the 
use of tetramethylammonium hydroxide. 


28733 High density hexagonal boron nitride prepared by 
hot isostatic in refractory metal containers. Hoenig, 
C.L. To Dept. of Energy. 1990. Filed date 6 Jun 1990. USA Patent 
patent application 7-539,393. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92017197. Source: OSTI; NTIS; GPO Dep. 

Boron nitride powder with less than or equal to the oxygen con- 
tent of starting powder (down to 0.5% or less) is hot isostatically 
pressed in a refractory metal container to produce hexagonal boron 
nitride with a bulk density greater than 2.0 g/cc. The refractory 
metal container is formed of tantalum, niobium, tungsten, molybde- 
num or alloys thereof in the form of a cansister or alternatively 
plasma sprayed or chemical vapor deposited onto a r com- 
pact. Hot isostatic pressing at 1800°C and 30 KS! (206.8 MPa) 
argon pressure for four hours produces a bulk density of 2.21 g/cc. 
Complex shapes can be made. 


28734 Extrusion of metal oxide superconducting wire, tube 
or ribbon. Dusek, J.T. To Dept. of Energy. 1990. Filed date 23 
Aug 1990. USA Patent patent application 7-571,400. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE92017009. Source: OSTI; 
NTIS; GPO Dep. 

A process and apparatus for extruding a superconducting metal 
oxide composition YBazCu307_, provides a wire (tube or ribbon) 
having a cohesive mass and a degree of flexibility together with 
enhanced electrical properties. Wire diameters in the range of 6-85 
mils have been produced with smaller wires on the order of 10 mils 
in diameter exhibiting enhanced flexibility for forming braided, or 
muttistrand, configurations for greater current carrying capacity. 
The composition for extrusion contains a polymeric binder to pro- 
vide a cohesive mass to bind the particles together during the 
extrusion process with the binder subsequently removed at lower 
temperatures during sintering. The composition for extrusion further 
includes a deflocculent, an organic plasticizer and a solvent which 
also are subsequently removed during sintering. Electrically 
conductive tubing with an inner diameter of 52 mil and an outer di- 
ameter of 87-335 mil has also been produced. Flat ribbons have 
been produced in the range of 10-125 mil thick by 100-500 mil 
wide. The superconducting wire, tube or ribbon may include an 
outer ceramic insulating sheath co-extruded with the wire, tubing or 
ribbon. 

28735 (SAND-92-0722C) The chemistry of SizN, and Si de- 


position studied using molecular beam techniques. Buss, R.J.; 
Ho, P.; Breiland, W.G. Sandia National Labs., Albuquerque, NM 
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(United States). [1992]. 10p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Contract F33615-89-C-5628. (CONF-921036-4: 182. meeting of 
the Electrochemical Society, Toronto (Canada), 11-16 Oct 1992). 
Order Number DE92018268. Source: OSTI; NTIS; GPO Dep. 
Molecular beam techniques can be used to obtain valuable ki- 
netic information for the chemistry of high temperature deposition 
processes. Molecular beam measurements of SigN4 deposited from 
SiF, and NH; have shown that the CVD reactor chemistry is domi- 
nated by surface reactions of the starting gases. Using a beam of 
heated silane, it is shown that the translational and internal energy 
of the gas does not influence its surface reactivity in silicon CVD. 
The IRIS (imaging of Radicals Interacting with Surfaces) technique 
for measuring the surface reactivity of radicals during deposition is 
also discussed with examples (SiH, SiO and NH). 5 refs., 4 figs. 


28736 (UCRL-JC—110726) Superconducting multilayer 
structures grown by ALL-MBE. Bozovic, |. (Varian Associates, 
Inc., Palo Alto, CA (United States). Varian Research Center); Eck- 
stein, J.N.; Klausmeier-Brown, M.E.; Virshup, G.F.; Ralls, K.S. 
Lawrence Livermore National Lab., CA (United States). 21 May 
1992. 9p. Sponsored by USDOE, Washington, DC (United States); 
Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Contract N00014-88-C-0760. (CONF- 
920402-46: Material Research Society spring meeting, San 
Francisco, CA (United States), 27 Apr - 2 may 1992). Order Num- 
ber DE92018011. Source: OSTI; NTIS; GPO Dep. 

Thin films of various Bi-Sr-Ca-Cu-O (2201, 2212, ---, 2-2-11-12) 
compounds have been synthesized using atomic-layer-by-layer 
molecular beam epitaxy (ALL-MBE). Signal-crystal films with excel- 
lent transport properties, smooth surfaces and atomically sharp 
interfaces in multilayer structures have been obtained. That made it 
possible to deposit virtually perfect ultrathin layers and superiat- 
tices, and fabricate hysteretic Josephson junctions from SIS 
muttilayers. 6 refs. 


28737 (WSRC-RP-89-1285) Magnetic resonance as a 
structural probe of a uranium (VI) sol-gel process. King, C.M. 
(Westinghouse Savannah River Co., Aiken, SC (United States)); 
Thompson, M.C.; Buchanan, B.R.; King, R.B.; Garber, A.R. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1989]. 
33p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. (CONF-900466-107: Spring meeting 
of the Materials Research Society (MRS), San Francisco, CA 
(United States), 16-21 Apr 1990). Order Number DE92017909. 
Source: OSTI; NTIS; INIS; GPO Dep. 

NMR investigations on the ORNL process for sol-gel synthesis of 
microspherical nuclear fuel (UO2), has been useful in sorting out 
the chemical mechanism in the sol-gel steps. °C, '5N, and 1H 
NMR studies on the HMTA gelation agent (Hexamethylene 
tetramine, CgHi2N,4) has revealed near quantitative stability of this 
adamantane-like compound in the sol-Gel process, contrary to its 
historical role as an ammonia source for gelation from the world- 
wide technical literature. +70 NMR of uranyl (UO2**) hydrolysis 
fragments produced in colloidal sols has revealed the selective for- 
mation of a uranyl trimer, [(UO2)3(u3-O)(u2-OH)3]*, induced by 
basic hydrolysis with the HMTA gelation agent. Spectroscopic 
results show that trimer condensation occurs during sol-gel pro- 
cessing leading to layered polyanionic hydrous uranium oxides in 
which HMTAH?* is occluded as an “intercalation” cation. Subse- 
quent sol-gel processing of microspheres by ammonia washing 
results in in-situ ion exchange and formation of a layered hydrous 
ammonium uranate with a proposed structural formula of 
(NH4)2[(UO2)gO4(OH)10] - 8H20. This compound is the precursor 
to sintered U0, ceramic fuel. 
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Refer also to citation(s) 27543, 27760, 27833, 27847, 27858, 
27859, 27860, 27899, 27921, 28031, 28298, 28557, 28604, 28658, 
28827, 28862, 28865, 28886, 28895, 28939, 29032, 29035, 29088, 
29216, 29226, 29239, 30108, 30144, 30181, 30183, 30186, 30272, 
30348, 30349, 30350 
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28738 (ANSTO-E-699) Etch rates for (100) gallium ar- 
senide using aqueous H2SO,:H20, and aqua regia based 
etchants. Keane, M.; Butcher, K.S.A.; Alexiev, D. Australian Nu- 
clear Science and Technology Organisation, Lucas Heights 
(Australia). Sep 1991. 18p. Order Number DE92640356. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Etch rate experiments were carried out for (100) GaAs using 
etching solutions of H2SO4 :H2O2 ‘He O (3:1:1, 3:1:15), HCI:HNO3 
(8:1), HCIHNOg :H2 O (1:1:1) and HCI:HNOg :glycerol (with various 
dilutions of glycerol). Several differences were seen for the (100) 
plane compared to previous results for other crystal orientations. 
The sulphuric acid solutions showed much lower activation ener- 
gies for etching the (100) plane. The HCI:HNOg :glycerol solutions 
showed considerably lower etch rates for the (100) plane, probably 
indicating that they etch GaAs anisotropically. For a 1:1:2 solution 
of HCI:HNOg glycerol a decrease in the etch rate of (100) GaAs 
was observed in the presence of stirring. This is the opposite result 
to what is commonly assumed for this polishing etchant. It indicates 
that the main polishing process attributed to this etchant is not 
present, and in fact, the polishing quality of the etchant is probably 
limited by the etching process which is present. 14 refs., 8 figs. 


28739 (BNL-47526) Fractal polyzirconosiloxane cluster 
coatings. Sugama, T. Brookhaven National Lab., Upton, NY 
(United States). [1992]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9205218-1: Tri-Star conference on corrosion, Plymouth, MA 
(United States), 11-14 May 1992). Order Number DE92016936. 
Source: OSTI; NTIS; GPO Dep. 

Fractal polyzirconosiloxane (PZS) cluster films were prepared 
through the hydrolysis-polycondensation-pyrolysis synthesis of two- 
step HCl acid-NaOH base catalyzed sol precursors consisting 
of N-[3-(triethoxysilyl)propyl]-4,5-dihydroimidazole, Zr(OC3H7),, 
methanol, and water. When amorphous PZSs were applied to alu- 
minum as protective coatings against NaCl-induced corrosion, the 
effective film was that derived from the sol having a pH near the 
isoelectric point in the positive zeta potential region. The following 
four factors played an important role in assembling the protective 
PZS coating films: (1) a proper rate of condensation, (2) a moder- 
ate ratio of Si-O-Si to Si-O-Zr linkages formed in the PZS network, 
(8) hydrophobic characteristics, and (4) a specific microstructural 
geometry, in which large fractal clusters were linked together. 


28740 (CONF-9005424—1) Mechanistic study of 
organometallic vapor phase epitaxy. Stringfellow, G.B. Utah 
Univ., Salt Lake City, UT (United States). [1990]. 17p. Sponsored 
by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract FG02- 
84ER45061. From 1. international conference on epitaxial crystal 
growth; Budapest (Hungary); 1-7 May 1990. Order Number 
DE92017394. Source: OSTI; NTIS; GPO Dep. 

Only AsH3 and PHs have been used as the group V source 
molecules for organometallic vapor phase epitaxy (OMVPE) of III/V 
semiconductors until recently, since they have been the only pre- 
cursors yielding device quality materials. This paper reviews recent 
work on the pyrolysis of individual organometallic molecules, with 
emphasis on the group V sources, including: (1) the methylarsines, 
di- and tri-methylarsine, (2) the ethylarsines, mono-, di-, and tri- 
ethylarsine, and (3) the singly substituted tertiarybutyl arsine and 
phosphine molecules. The pyrolysis and growth reactions occurring 
when both group lil and group V precursors are present simultane- 
ously, i.e., the reactions occuring during OMVPE growth of several 
II/V semiconductors, are also briefly reviewed. 


28741 (CONF-9207105—1) Continuum configurational bias 
Monte-Carlo studies of alkanes and polyethylene. de Pablo, J.J. 
(Eidgenoessische Technische Hochschule, Zurich (Switzerland). 
Inst. fuer Polymere); Laso, M.; Suter, U.W.; Cochran, H.D. Oak 
Ridge National Lab., TN (United States). Jun 1992. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 6. international conference on fluid prop- 
erties and phase equilibria for chemical process design; Cortina 
d'Ampezzo (italy); 19-24 Jul 1992. Order Number DE92016545. 
Source: OSTI; NTIS; GPO Dep. 

A novel class of Monte-Carlo-simulation methods has recently 
been developed for the study of dense polymeric systems. Such 





methods allow the calculation of chemical potential and solubilities 
in macromolecular systems. In this work, results are presented for 
PVT properties of polyethylene, for solubilities of long alkanes in 
polyethylene, and for dilute solutions of long alkanes in near-critical 
solvents. 


28742 (DOE/ER/14144-3) Grain boundary transport and re- 
lated processes in natural fine grained aggregates: Progress 
report, August 15, 1991—August 15, 1992. Yund, R.A.; Farver, 
J.R. Brown Univ., Providence, RI (United States). Dept. of Geologi- 
cal Sciences. Jul 1992. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER14144. Order Num- 
ber DE92018239. Source: OSTI; NTIS; GPO Dep. 

We are pleased to report that all of the original research objec- 
tives will be realized by the end of the project period. In summary, 
we have developed a new technique for measuring grain boundary 
diffusion rates in polycrystalline aggregates and have successfully 
employed this technique to determine oxygen grain boundary diffu- 
sion rates in natural fine-grained quartz aggregates (novaculites) 
over a wide range of temperatures. In addition, we have demon- 
strated the major role of fluid composition on the microstructure 
and oxygen bulk diffusivity in a novaculite sample. Most recently, 
we have successfully produced hot-pressed fine-grained monomin- 
eralic quartz and feldspar aggregates and have measured oxygen 
grain boundary diffusion rates in these aggregates for comparison 
to the natural novaculite samples. 


28743 (DOE/ER/45153-9) Magnetic properties and critical 
behavior of the conductivity near the M-I transition: Progress 
report, November 30, 1991-—July 31, 1992. Sarachik, M. City 
Coll., New York, NY (United States). Dept. of Physics. Jul 1992. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-84ER45153. Order Number DE92018948. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes work on the Metal-insulator transition. 
The report is divided into two sections. Section one contains brief 
descriptions of work on the metallic phase, while section two 
presents work on the insulator phase.(JL) 


28744 (DOE/ER/45220-7) Mixed ionic and _ electronic 
conductivity In polymers: Progress report, January 1, 1991— 
December 31, 1991. Ratner, M.A.; Shriver, D.F. Northwestern 
Univ., Evanston, IL (United States). Jul 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
85ER45220. Order Number DE92018723. Source: OSTI; NTIS; 
GPO Dep. 

In the past year, we have made progress in the theory of mixed 
ionic and electronic conductivity in polymers. On the experimental 
side, we have prepared polypyrroles with pendant polyethers and 
studied their conductivity in the reduced state. Theoretical progress 
was made in the application of Monte Carlo methods to ion motion 
in polymers. 


28745 (DOE/ER/45298-8) Synthesis and properties of 
novel cluster phases: Progress report. DiSalvo, F. Cornell 
Univ., Ithaca, NY (United States). Dept. of Chemistry. 15 May 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-87ER45298. Order Number DE92017388. 
Source: OSTI; NTIS; GPO Dep. 

Research on cluster compounds this period (past periods cov- 
ered such compounds such as NbMTeo, TaFe; 25Te3, Nb3SiTe., 
etc.) was concentrated on LiMo3Se3. A LiMo3Se3 bundle ~ 70 nm 
wide was grown on a holey carbon substrate; STEM was used to 
resolve individual 6 A wires, and the Mo3Sez flat “monomer” units 
is resolved at 2.3 A (Mo atoms wrapped in Se atoms). Inorganic- 
organic polymer composites are being studied; conducting films 
have been prepared. The sheet structure of Nb3SiTeg is shown. 4 
figs. (DLC) 


28746 (DOE/ER/45384—-T1) [Research at and operation of 
the material sclence x-ray absorption beamline (X-11) at the 
National Synchrotron Light Source]: Progress report. North 
Carolina State Univ., Raleigh, NC (United States). Dept. of 
Physics. [1992]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-89ER45384. Order Number 
DE92018598. Source: OSTI; NTIS; GPO Dep. 
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This report discusses three projects at the Material Science X- 
Ray Absorption Beamline. Topics discussed include: XAFS study 
of some titanium silicon and germanium compounds; initial XAS re- 
sults of zirconium/silicon reactions; and low angle electron yield 
detector. 


28747 (DOE/ER/45438-2) Computer simulations for the ad- 
sorption of polymers onto surfaces: Annual technical 
progress report. Balazs, A.C. Pittsburgh Univ., PA (United 
States). Dept. of Materials Science and Engineering. [1992]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER45438. Order Number DE92018942. Source: 
OSTI; NTIS; GPO Dep. 

The objective is to develop theoretical models and computer sim- 
ulations to examine the adsorption of polymers onto a variety of 
surfaces, and to understand how the chain architecture and condi- 
tions such as the surface or solvent affect the extent of adsorption 
and the morphology of the interfacial layers. Results obtained last 
year are summarized under the following headings: behavior of 
copolymers at a liquid-liquid interface, grafted homopolymer chains 
in a poor solvent, amphiphilic comb copolymers in oil/water solu- 
tions, modeling polymer adsorption onto influenza virus, and 
behavior of polymers in concentrated surfactant solutions. Plans for 
future work are also given. 17 refs. (DLC) 


28748 (DOE/ER/45460-1) The effects of moisture on the 
microstructure of cement-based materials: Pr report, 
September 15, 1991—January 15, 1993. Jennings, H.M. North- 
western Univ., Evanston, IL (United States). 15 Jul 1992. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER45460. Order Number DE92018705. Source: 
OSTI; NTIS; GPO Dep. 

New experimental techniques that allow the precise measure- 
ment of drying shrinkage of cement-based materials within the 
Environmental Scanning Electron Microscope have been devel- 
oped. Accuracies of approximately 1% can be obtained on images 
as small as 20 x 20 pixels. Preliminary results on the shrinking of 
these materials has been obtained and quantitatively analyzed to 
produce “maps” of the deformation process. Samples have been 
dried from saturation in environments which a approximately 25% 
relative humidity, and deformation has been evaluated for the 
model materials C3S, C3A, and C4AF. The bulk of the effort during 
this initial period has been to establish the sophisticated experi- 
mental techniques which are necessary to pursue the proposed 
research. In this respect, the initial stage has been extremely suc- 
cessful and we have begun the process of detailed, methodical, 
documentation of the deformation of both the model materials and 
ordinary portland cement paste. The possibility of measuring the 
constraining effects of other phases such as aggregate is now 
being investigated. These initial results have resulted in four publi- 
cations. Two publications are of a review nature and two are the 
reporting our new experimental technique, and initial results. The 
latter two are being submitted to peer reviewed journals. 


28749 (DOE/NASA-50306-1) Tribological and microstruc- 
tural comparison of HiPped PM212 and PM212/Au 
self-lubricating composites. Bogdanski, M.S. (Case Western 
Reserve Univ., Cleveland, OH (United States)); Sliney, H.E.; Della- 
Corte, C. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center; Case 
Western Reserve Univ., Cleveland, OH (United States). Apr 1992. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al01-91CE50306. (NASA-TM—105615;CONF-921039-1: 
American Society of Mechanical Engineers/Society of Tribologists 
and Lubrication Engineers (ASME/STLE) tribology conference, San 
Diego, CA (United States), 18-21 Oct 1992). Order Number 
DE92014073. Source: OSTI; NTIS; GPO Dep. 

The feasibility of replacing the silver with the volumetric equiva- 
lent of gold in the chromium carbide-based self-lubricating 
composite PM212 (70 wt % NiCo-CrsC2, 15% Ag, 15% BaF,/CaF, 
eutectic) was studied. The new composite, PM212/Au has the fol- 
lowing composition: 62 wt % NiCo-Cr3C2, 25% Au, 13% BaF2/ 
CaF, eutectic. The silver was replaced with gold to minimize the 
potential reactivity of the composite with possible environmental 
contaminants such as sulfur. The composites were fabricated by 
hot isostatic pressing (HIPping) and machined into pin specimens. 
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The pins were slid against nickel-based superalloy disks. Sliding 
velocities ranged from 0.27 to 10.0 m/sec and temperatures from 
25 to 900°C. Friction coefficients ranged from 0.25 to 0.40 and 
wear factors for the pin and disk were typically low 10-5mm°/N-m. 
HiPed PM212 measured fully dense, whereas. PM212/Au had 15 
percent residual porosity. Examination of the microstructures with 
optical and scanning electron microscopy revealed the presence of 
pores in PM212/Au that were not present in PM212. Though the 
exact reason for the residual porosity in PM212/Au was not deter- 
mined, it may be due to particle morphology differences between 
the gold and silver and their effect on powder metallurgy process- 
ing. 


28750 (EGG-M-92264) Comprehensive computational 
model for thermal plasma processing. Chang, C.H. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). [1992]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. (CONF-9205147—-2: 10. symposium on energy 
engineering sciences, Argonne, IL (United States), 11-13 May 


1992). Order Number DE92018015. Source: OSTI; NTIS; GPO 
Dep 


A new numerical model is described for simulating thermal plas- 
mas containing entrained particles, with emphasis on plasma 
spraying applications. The plasma is represented as a continuum 
multicomponent chemically reacting ideal gas, while the particles 
are tracked as discrete Lagrangian entities coupled to the plasma. 
The overall computational model is embodied in a new computer 
code calied LAVA. Computational results are presented from a 
transient simulation of alumina spraying in a turbulent argon-helium 
plasma jet in air environment, including torch geometry, substrate, 
and multiple species with chemical reactions. Plasma-particle inter- 
actions including turbulent dispersion have been modeled in a fully 
self- consistent manner. 17 refs. 


28751 (IC-92/87) On the singularities of high-frequency 
dynamical susceptibility in the improper segnetoelectrics in 
the soliton regime. Rustamov, K.A. (international Centre for Theo- 
retical Physics, Trieste (Italy)); Gadjiev, B.R. international Centre 
for Theoretical Physics, Trieste (Italy). May 1992. 9p. Order Num- 
ber DE92642142. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper is devoted to the description of the temperature and 
frequency dependence of the dynamical susceptibility in the incom- 
mensurate phase near the incommensurate-commensurate phase 
transition using a model based on the theory of three interacting 
nonlinear oscillators. 7 refs, 5 figs. 


28752 (IC-92/101) Electrical properties of Egyptian natural 
graphite. El-Shazly, O. (International Centre for Theoretical 
Physics, Trieste (Italy)); El-Wahidy, E.F.; Elanany, N.; Saad, N.A. 
International Centre for Theoretical Physics, Trieste (Italy). Jun 
1992. 19p. Order Number DE92642145. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The electrical properties of Egyptian natural graphite flakes, ob- 
tained from the graphite schists of Wadi Bent, Eastern Desert, 
were measured. The flakes were ground and compressed into pel- 
lets. The standard four probe dc method was used to measure the 
temperature dependence of the electric resistivity from room 
temperature down to 12 K. The transverse and longitudinal magne- 
toresistance were measured in the low magnetic field range at 
temperatures 300 K, 77 K and 12 K. The transverse magnetoresis- 
tance data was used to estimate the average mobility, assuming a 
simple two-band model. (author). 20 refs, 4 figs, 1 tab. 


28753 (INIS-mf—13208, pp. 269) Electrical resistivity studies 
of YbTGa (T=Cu, Pd, Ag, Pt and Au) compounds. Adroja, D.T. 
(Indian Inst. of Tech., Bombay (India)); Padalia, B.D.; Malik, S.K.; 
Vijayaraghavan, R. Department of Atomic Energy, Bombay (india). 
Board of Research in Nuclear Sciences. Jan 1991. 511p. (CONF- 
9101139-: Solid state physics symposium, Bombay (india), 1-4 
Jan 1991). In Proceedings of the solid state physics symposium 
held at Bombay during January 1-4, 1991. Vol. 33C. Order Num- 
ber DE92001395. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. COPPER COMPOUNDS/ 
electric conductivity; GOLD COMPOUNDS/electric conductivity; 
PALLADIUM COMPOUNDS/electric conductivity; PLATINUM COM- 
POUNDS/electric conductivity; SILVER COMPOUNDS/electric 
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conductivity; YTTERBIUM COMPOUNDS/electric cond 


uctivity; 
GALLIUM COMPOUNDS; TEMPERATURE DEPENDENCE; VA- 
LENCE 


28754 = (INIS-mf-13208, pp. 341) EPR of Cr* ton doped in 
KMgCISO,.3H20 single crystals. Dhanuskodi, S. (Bharathidasan 
Univ., Tiruchirapalli (India). Dept. of Physics); Pricilla Jeyakumari, 
A. Department of Atomic Energy, Bombay (India). Board of Re- 
search in Nuclear Sciences. Jan 1991. 51 tp. (CONF-9101139—: 
Solid state physics symposium, Bombay (India), 1-4 Jan 1991). In 
Proceedings of the solid state physics symposium held at Bombay 
during January 1-4, 1991. Vol. 33C. Order Number DE92001395. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CHROMIUM lONS/electron 
spin resonance; CHLORIDES; DOPED MATERIALS; ELECTRON 
SPECTRA; MAGNESIUM COMPOUNDS; MONOCRYSTALS; 
POTASSIUM COMPOUNDS; SPIN; SULFATES 


28755 (INIS-mf-13208, pp. 399) E tion of semi 
conducting samarium sulphide thin flims. Jundale, S.B. (Shivaji 
Univ. Kolhapur (India). Dept. of Physics); Lokhande, C.D. Depart- 
ment of Atomic Energy, Bombay (India). Board of Research in 
Nuclear Sciences. Jan 1991. 511p. (CONF-9101139—: Solid state 
physics symposium, Bombay (India), 1-4 Jan 1991). In Proceed- 
ings of the solid state physics symposium held at Bombay during 
January 1-4, 1991. Vol. 33C. Order Number DE92001395. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SAMARIUM SULFIDES/ 
electrodeposition; P-TYPE CONDUCTORS; ELECTRODEPOSI- 
TION; STAINLESS STEELS; SUBSTRATES; THIN FILMS; 
TITANIUM; X-RAY DIFFRACTION 


28756 (INIS-mf-13208, pp. 303) Study of mechanical 
behaviour of some indium chalcopyrite semiconductors. Bal- 
akrishnan, K. (Anna Univ., Madras (India). Crystal Growth Centre); 
Vengatesan, B.; Ramasamy, P. Department of Atomic Energy, 
Bombay (india). Board of Research in Nuclear Sciences. Jan 1991. 
511p. (CONF-9101139-: Solid state physics symposium, Bombay 
(India), 1-4 Jan 1991). In Proceedings of the solid state physics 
symposium held at Bombay during January 1-4, 1991. Vol. 33C. 
Order Number DE92001395. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. CHALCOPYRITE/ 
microhardness; INDIUM SULFIDES/chalcopyrite; INDIUM 
SULFIDES/microhardness; BRITTLENESS; CHALCOPYRITE; MI- 
CROHARDNESS; COPPER SELENIDES; COPPER SULFIDES; 
COPPER TELLURIDES; CRACK PROPAGATION; CRYSTAL 
GROWTH; FRACTURE PROPERTIES; INDIUM SELENIDES; IN- 
DIUM TELLURIDES; MONOCRYSTALS; YIELD STRENGTH 


28757 (INIS-mf-13208, pp. 319) Electrical resistivity study 
on SmSesub(1-x)As, under pressure. Ariponnammal, S. (Anna 
Univ., Madras (india). Dept. of Physics); Natarajan, S. Department 
of Atomic Energy, Bombay (india). Board of Research in Nuclear 
Sciences. Jan 1991. 511p. (CONF-9101139-: Solid state physics 
symposium, Bombay (india), 1-4 Jan 1991). In Proceedings of the 
solid state physics symposium held at Bombay during January 1-4, 
1991. Vol. 33C. Order Number DE92001395. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. SAMARIUM SELENIDES/ 
electric conductivity; ARSENIDES; LATTICE PARAMETERS; 
MEDIUM PRESSURE; PRESSURE DEPENDENCE; SEMICON- 
DUCTOR MATERIALS 


28758 (INIS-mf-13208, pp. 377) Electrical conductivity of 
semiconducting cadmium telluride. Shamsuddin, M. (Banaras 
Hindu Univ., Varanasi (India). Dept. of Metallurgical Engineering); 
Nasar, A.; Tare, V.B. Department of Atomic Energy, Bombay (In- 
dia). Board of Research in Nuclear Sciences. Jan 1991. 511p. 
(CONF-9101139-: Solid state physics symposium, Bombay (India), 
1-4 Jan 1991). In Proceedings of the solid state physics sympo- 
sium held at Bombay during January 1-4, 1991. Vol. 33C. Order 
Number DE92001395. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CADMIUM TELLURIDES/ 
electric conductivity; CRYSTAL DEFECTS; HIGH VACUUM; 





N-TYPE CONDUCTORS; P-TYPE CONDUCTORS; POLYCRYS- 
TALS; PRESSURE DEPENDENCE; TEMPERATURE RANGE 
0400-1900 K; ULTRAHIGH VACUUM 


28759 (INIS-mf-13208, pp. 388) Structural, optical and 
electrical properties of sprayed Mn doped P-CuinS, films. Vi- 
jayalakshmi, R.P. (Sri Venkateswara Univ., Tirupati (India). Dept. of 
Physics); Raja Reddy, D.; Reddy, B.K. Department of Atomic En- 
ergy, Bombay (india). Board of Research in Nuclear Sciences. Jan 
1991. 511p. (CONF-9101139-: Solid state physics symposium, 
Bombay (India), 1-4 Jan 1991). In Proceedings of the solid state 
physics symposium held at Bombay during January 1-4, 1991. Vol. 
33C. Order Number DE92001395. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Published in summary form only. COPPER SULFIDES/crystal 
structure; COPPER SULFIDES/electric conductivity; INDIUM SUL- 
FIDES/crystal structure; INDIUM SULFIDES/electric cond 
ABSORPTION SPECTRA; DOPED MATERIALS; FILMS; MAN- 
GANESE; P-TYPE CONDUCTORS; X-RAY DIFFRACTION 


28760 (INIS-mf—13208, pp. 389) Electrical properties of vac- 
uum deposited pure and silver doped zinc telluride films. 
Umamaheshwara Reddy, N. (Sri Venkateswara Univ., Tirupati (In- 
dia). Dept. of Physics); Reddy, P.S.; Uthanna, S.; Jayarama 
Reddy, P. Department of Atomic Energy, Bombay (India). Board of 
Research in Nuclear Sciences. Jan 1991. 511p. (CONF-9101139-: 
Solid state physics symposium, Bombay (india), 1-4 Jan 1991). In 
Proceedings of the solid state physics symposium held at Bombay 
during January 1-4, 1991. Vol. 33C. Order Number DE92001395. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ZINC TELLURIDES/electric 
conductivity; ACTIVATION ENERGY; DOPED MATERIALS; FILMS; 
SILVER; VACUUM EVAPORATION; X-RAY DIFFRACTION 


28761 (INIS-mf-13329, pp. 151-153) A model of light jon 
microbeam damage in single crystals. Dooley, S.P. (Melbourne 
Univ., Parkville (Australia). School of Physics); Jamieson, D.N. 


Australian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). 1991. 212p. (CONF-9111178-: 7. Australian confer- 
ence on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 


niques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A simple quantitative model is derived to describe the change in 
Xmin of crystal irradiated by MeV energy light ions in a channelling 
orientation. This model treats the buildup of crystal damage as a 
simple competition between interstitial/hole creation by the beam 
and annealing of these defects, and implies that an equilibrium 
damage condition will be reached. This equilibrium point is depen- 
dent on the flux. Fits to microprobe damage data show that the 
qualitative features of this model are observed in GaAs. One of the 
implications of this model is that microprobe analysis at low inci- 
dent fluxes may cause far less damage than the results of damage 
studies performed with small scans at high incident fluxes suggest. 
5 refs., 2 figs. 


28762 (INIS-mf-13329, pp. 166-168) Microbeam damage in 
epitaxially grown MCT on GaAs. Russo, S.P. (Royal Melbourne 
Inst. of Tech. (Australia)); Johnston, P.N.; Elliman, R.G.; Dooley, 
S.P.; Jamieson, D.N.; Pain, G.N. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights (Australia). 1991. 212p. (CONF- 
9111178-: 7. Australian conference on nuclear techniques of 
analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Australian 
conference on nuclear techniques of analysis: proceedings. Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

The dose and flux dependence of H* and He* ion beam damage 
on Hgo.5sCdo.sTe (MCT) grown on a GaAs substrate by Metal Or- 
ganic Chemical Vapour Deposition has been examined using a 
nuclear microprobe at the University of Melbourne. For this study 
the accumulation and measurement of damage was performed in 
the <100> channeled orientation. lon beam characterization in the 
channeled orientation provides quantitative information on crys- 
talline materials, therefore it is the damage buildup in this 
alignment which is most important. The measurements presented 
are expected to provide a basis for guidelines for the appropriate 
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dose and flux to be used in the channeling analysis of MCT. 9 
refs., 5 figs. 


28763 (INIS-mf-13329, pp. 172) Dry etching of indium 
phosphide. Bond, P. (Royal Melbourne Inst. of Tech. (Australia)); 
Sengaputa, Dipankar; Reeves, G. Australian Inst. of Nuclear Sci- 
ence and Engineering, Lucas Heights (Australia). 1991. 212p. 
(CONF-9111178—: 7. Australian conference on nuclear techniques 
of analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Aus- 
tralian conference on nuclear techniques of analysis: proceedings 
Order Number DE92001401. Source: OSTI; NTIS (US Sales Only): 
INIS. 

Short communication. INDIUM PHOSPHIDES/etching; INDIUM 
PHOSPHIDES/radiation effects; ARGON IONS; EXPERIMENTAL 
DATA; ETCHING; PERFORMANCE; SEMICONDUCTOR MATERI- 
ALS 


28764 (INIS-mf—13329, pp. 120-122) Surface structure and 
optimisation of MOCVD grown mercury cadmium telluride by 
jon beam analysis. Wielunski, L.S. (CSIRO, Div. of Applied 
Physics, Lucas Heights (Australia)); Kenny, M.J. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights (Australia). 1991. 
212p. (CONF-9111178—: 7. Australian conference on nuclear tech- 
niques of analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th 
Australian conference on nuclear techniques of analysis: proceed- 
ings. Order Number DE92001401. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It is shown that ion beam analysis is an effective technique for 
analysing thin layer epitaxial structures and that both Metallo- 
Organic Chemical Vapour Deposition grown Hg, _,Cd,Te structures 
and HgTe/CdTe superlattices can be good quality heteroepitaxial 
structures with reasonable lateral uniformity. Quantitative accuracy 
of <5% can be obtained. Depth resolution is of the order of 40 nm 
and the effective useful range of RBS is 1-2 micron. It is concluded 
that Rutherford backscattering spectroscopy is well suited for Hg/ 
CdTe superlattice structures and can be used to monitor redistribu- 
tion during deposition or subsequent thermal treatment. 2 figs. 


28765 (INIS-mf-13329, pp. 148-150) Cross-sectional TEM 
investigation of beam irradiated glassy carbon prepared by ul- 
tramicrotomy. McCulloch, D. (Royal Melbourne Inst. of Tech. 
(Australia)); Prawer, S. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights (Australia). 1991. 212p. (CONF- 
9111178: 7. Australian conference on nuclear techniques of 
analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Australian 
conference on nuclear techniques of analysis: proceedings. Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

lon beam irradiation of Glassy Carbon (GC) has been shown to 
significantly enhance its wear resistance. This hardening process 
appears to be independent of the particular atom species im- 
planted and occurs at damage levels above 0.5 displacements per 
atom. In order to obtain a microscopic view of this ion beam modi- 
fication process in GC a technique is required which can look at 
changes in the structure of the GC as a function of depth. Ultrami- 
crotomy, which involves slicing thin sections with a diamond knife, 
has usually been reserved for the preparation of biological speci- 
mens. However recently this technique has found increasing use 
for the preparation of material science specimens which are difficult 
to prepare by more conventional techniques. Large areas of speci- 
mens of uniform thickness can be produced which are ideal for the 
application of electron beam analytical techniques. This paper ex- 
amines GC implanted with 320 keV Xe ions to a dose of 5.6 x 10°€ 
Xe/em? in the transmission electron microscope (TEM) using 
cross-sectional specimens prepared by ultramicrotomy. These TEM 
results are compared with Rutherford backscattering spectra and 
TRIM calculations so that a comparison of certain characteristics of 
the modified layer can be made. 8 refs., 2 figs. 


28766 (INIS-mf-13329, pp. 169-171) Damage accumulation 
in oxygen implanted sapphire - substrate orientation 

dence. Zhou, W. (Royal Melbourne Inst. of Tech. (Australia)); 
Sood, D.K. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights (Australia). 1991. 212p. (CONF-9111178-: 7. Aus- 
tralian conference on nuclear techniques of analysis, Melbourne 
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(Australia), 20-22 Nov 1991). In 7th Australian conference on nu- 
clear techniques of analysis: proceedings. Order Number 
DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

A study of the effect of substrate orientation on damage accumu- 
lation in Ai2O3 crystals implanted at 77 K with oxygen self ions is 
presented. The crystal anisotropy plays an important role in dam- 
age accumulation processes as evidenced by the difference of the 
threshold critical dose for formation of an amorphous layer and of 
the damage behavior during damage accumulation when the irradi- 
ation was respectively performed near <1201> orientation (a-axis) 
and <0001> orientation (c-axis). 6 refs., 2 figs. 


28767 (IPEN-PUB-354) Effect of electron beam irradiation 
on viscositytemperature characteristics of cellulose derive- 
tives. Mastro, N.L. del; Villavicencio, A.L.C.; Yamasaki, M.C.R. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). Nov 1991. 18p. (In Portuguese). (CONF-9105279-: 1. 
Brazilian meeting on nuclear applications, Recife (Brazil), 27-30 
May 1991). Order Number DE92640067. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The direct relationship between intrinsic viscosity and molecular 
weight of polymers allowed to attend the aggregation, cross-linking 
and degradation processes induced by electron beam irradiation on 
carboxymethylceliulose and hydroxiethyicellulose in aqueous solu- 
tions. The changes in viscosity were related to irradiation doses 
from 2.5x10*Gy to 25x10*Gy at 5°C, 25°C, 50°C and 75°C mea- 
sured at different intervals after irradiation. The results showed the 
viscosity decrease characteristics as a function of those parame- 
ters for each one of the polymers. (author). 


28768 (KCP-613-4802) An evaluation of field-flow fraction- 
ation for molecular weight characterization of polymeric 
materials: Final report. Fuller, E.N. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Aug 1992. 31p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-76DP00613. Order Number DE92019192. Source: 
OSTI; NTIS; GPO Dep. 


An evaluation has been made of field-flow fractionation for po- 
tential polymer molecular weight characterization applications at 
Allied- Signal inc., Kansas City Division. The data obtained show 
that the technique can provide useful information regarding poly- 
mer molecular weights which are analogous to those obtained by 
gel permeation chromatography. 13 refs., 21 figs., 4 tabs. 


28769 (LBL-30989) Formation of buried epitaxial Si-Ge 
alloy layers in Si<100>crystal by high dose Ge ion implante- 
tion. Yu, Kin Man; Brown, |.G.; im, S. Lawrence Berkeley Lab., CA 
(United States). Nov 1991. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
911202-82: Annual fall meeting of the Materials Research Society, 
Boston, MA (United States), 2-6 Dec 1991). Order Number 
DE92017114. Source: OSTI; NTIS; GPO Dep. 

We have synthesized single crystal Si,_,Ge, alloy layers in Si 
<100> crystals by high dose Ge ion implantation and solid phase 
epitaxy. The implantation was performed using the metal vapor 
vacuum arc (Mevva) ion source. Ge ions at mean energies of 70 
and 1000 keV and with doses ranging from 1x10'® to 7x107® 
ions/cm? were implanted into Si <100> crystals at room tempera- 
ture, resulting in the formation of Si,_,Ge, alloy layers with peak 
Ge concentrations of 4 to 13 atomic %. Epitaxial regrowth of the 
amorphous layers were initiated by thermal annealing at tempera- 
tures higher than 500°C. The solid phase epitaxy process, the 
crystal quality, microstructures, interface morphology and defect 
structures were characterized by ion channeling and transmission 
electron microscopy. Compositionally graded single crystal 
Si,;_,Ge, layers with full width at half maximum ~100nm were 
formed under a ~30nm Si layer after annealing at 600°C for 15 
min. A high density of defects was found in the layers as well as in 
the substrate Si just below the original amorphous/crystalline inter- 
face. The concentration of these defects was significantly reduced 
after annealing at 900°C. The kinetics of the regrowth process, the 
crystalline quality of the alloy layers, the annealing characteristics 
of the defects, and the strains due to the lattice mismatch between 
the alloy and the substrate are discussed. 
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28770 (LBL-31567) Thermodynamic and kinetic character- 
istics of variations in shapes of ridges formed on {100} 
lithium fluoride surfaces. Bullard, J.W.; Glaeser, A.M.; Searcy, 
A.W. Lawrence Berkeley Lab., CA (United States). Dec 1991. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract (AC03-76SF00098. (CONF-911202-84: Annual fall meet- 
ing of the Materials Research Society, Boston, MA (United States), 
2-6 Dec 1991). Order Number DE92017113. Source: OSTI; NTIS; 
GPO Dep. 

channels with widths in the range form 5 um were formed in 
{100} surfaces of LiF single crystals by a photolithographic tech- 
nique. Specimens annealed at or above 0.90 Tum, where Ty is 
the melting point, and then quenched showed the channels and 
the ridges between them develop rounded profiles. Evolution of 
these profiles was evaluated for the various channel widths and for 
interchannel ridge spacings of 5 to 100 yum in terms of: (a) an ac- 
cepted theoretical model for a surface diffusion controlled process, 
and (b) a model which assumes that shape changes depend only 
on the relative energies of attachment of atoms in surface sites 
with various surface curvatures. Either model is consistent with the 
experimental observations to within the reproducibility in measure- 
ments. 


28771 (LBL-31578) Determination of Fe*+ and Fe** con- 
centrations of semi- insulating InP:Fe. Zach, F.X. (Lawrence 
Berkeley Lab., CA (United States)); Bourret, E.D.; Bliss, D.; Weber, 
E.R.; Haller, E.E. Lawrence Berkeley Lab., CA (United States). Jan 
1992. 4p. Sponsored by USDOE, Washington, DC (United States); 
Department of Defense, Washington, DC (United States); Deutsche 
Forschungsgemeinschaft, Bonn (Germany). DOE Contract ACO03- 
76SF00098. Contract FQ 76190027. (CONF-9204168-1: 4. 
international conference on indium phosphide and related materi- 
als, Newport, RI (United States), 20-24 Apr 1992). Order Number 
DE92017119. Source: OSTI; NTIS; GPO Dep. 

Semi-insulating InP is most commonly obtained by doping with 
the deep acceptor iron to compensate the shallow donors which 
otherwise render the material n-type conducting. As the Fermi level 
in semi-insulating InP is closed to the iron acceptor level, both 
charge states - Fe** as well as Fe**+ corresponding to the acceptor 
level occupied unoccupied by an electron - are present. Mayor et 
al.(1) presented a method based on absorption measurements in 
the nearbandgap region of InP to determine the concentration of 
both charge states separately. In this paper we compare iron 
concentrations obtained by this method with the results from intra- 
center absorption, DLTS, EPR, Hall effect measurements and glow 
discharge mass spectroscopy. We present a new calibration for the 
optical absorption cross sections. 


28772 (LBL-31609) Silicon on Insulator structures in se- 
lective epitaxial growth. Weng, Z.; Gronsky, R.; Lou, J.; Oldham, 
W. Lawrence Berkeley Lab., CA (United States). Nov 1991. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-911202-83: Annual fall meet- 
ing of the Materials Research Society, Boston, MA (United States), 
2-6 Dec 1991). Order Number DE92017118. Source: OSTI; NTIS; 
GPO Dep. 

Silicon-on-insulator structures were formed by the selective epi- 
taxial growth (SEG) of silicon and the epitaxial lateral overgrowth 
(ELO) of oxide shapes using an LPCVD hot-walled reactor at 
850°C. The homoepitaxial interface changed character with modifi- 
cations of the gas composition during the in-situ pre-epitaxial bake 
at 900°C. HREM images show ellipsoid-shaped inclusions lying 
along the homoepitaxial interface for silicon growth conduced with 
no dichlorosilane (DCS) flow during the prebake in H2. SIMS anal- 
ysis indicates a large oxygen, fluorine, and carbon concentration at 
the interface. For structures grown with a small DCS flow in addi- 
tion to Ha during the prebake, the homoepitaxial structural defects 
and the oxygen, fluorine, and carbon peaks are removed. 


28773 (LBL-31740) Growth of II-VI thin-films from single- 
source precursors based on sterically encumbered sitel 
ligands. Arnold, J.; Seligson, A.L.; Walker, J.M.; Bourret, E.D.; 
Bonasia, P.J. Lawrence Berkeley Lab., CA (United States). Apr 
1992. 17p. Sponsored by USDOE, Washington, DC (United 
States); Department of Education, Washington, DC (United States). 





DOE Contract AC03-76SF00098. Grant CHE-9019675. (CONF- 
920660-1: 6. international conference on metalorganic vapor 
phase epitaxy, Cambridge, MA (United States), 8-11 Jun 1992). 
Order Number DE92017077. Source: OSTI; NTIS; GPO Dep. 

We have developed a new route to MOCVD of II-VI compounds 
based on the use of novel single-source precursors in which the 
lil-VI elements are combined at the molecular level in a single co- 
valent compound. We have prepared and fully characterized a 
number of new derivatives of zinc, cadmium and mercury incorpo- 
rating large, sterically demanding tellurolate ligands of general 
formula: M(sitel)2 where sitel = -TeSi(SiMe3)3. The crystalline com- 
pounds are relatively volatile and are easily manipulated under 
nitrogen. Several of these compounds have been tested for their 
suitability as precursors in the MOCVD process. Clean pyrolysis 
reactions and deposition of thin films were achieved. The stoi- 
chiometry of the pyrolysis reaction has been determined by 
analysis of the reaction by-products. 


28774 (NRCN-608) Low temperature CVD deposition of 
silicon carbide. Dariel, M.; Yeheskel, J.; Agam, S.; Edelstein, D.; 
Lebovits, O.; Ron, Y. Israel Atomic Energy Commission, Beersheba 
(Israel). Nuclear Research Center-Negev. Apr 1991. 76p. Order 
Number DE92633803. Source: OSTI; NTIS (US Sales Only); INIS. 

The coating of graphite on silicon carbide from the gaseous 
phase in a hot-well, open flow reactor at 1150degC is described. 
This study constitutes the first part of an investigation of the pro- 
cess for the coating of nuclear fuel by chemical vapor deposition 
(CVD). 


28775 Polyamide thermosets. Benicewicz, B.C.; Hoyt, A.E. To 
Dept. of Energy. 10 Apr 1990. USA Patent patent application 7- 
506,742. 19p. Sponsored by USDOE, Washington, DC 


(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92017180. Source: OSTI; NTIS; GPO Dep. 

polyamide monomers 
re ted by the formula: R'-A'-B'-A?-B?-AS-R2 where R’ and 
R* are radicals selected from the group consisting of maleimide, 


The present invention provides curable 


substituted maleimide, nadimide, substituted nadimide, ethynyl, and 
(C(R*)2)2 where R® is hydrogen with the proviso that the two car- 
bon atoms of (C(R°)2)2 are bound on the aromatic ring of A’ or A® 
to adjacent carbon atoms, A’ and A® are 1,4-phenylene and the 
same where said group contains one or more substituents selected 
from the group consisting of halo, nitro, lower alkyl, lower alkoxy, 
and fluoroalkyl or fluoralkoxy, A? is selected from the group con- 
sisting of 1,4-phenylene, 4,4’-biphenyl, 2,6-naphthylene and the 
same where said groups contain one or more substituents. 


28776 Improved morphology in electrochemically grown 
conducting polymer films. Rubinstein, |.; Gottesfeld, S.; 
Sabatani, E. To Dept. of Energy. 1990. Filed date 5 Jun 1990. USA 
Patent patent application 7-533,551. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE92017199. Source: OSTI; NTIS; GPO Dep. 

A conducting polymer film with an improved space filling is 
formed on a metal electrode surface. A self-assembling monolayer 
is formed directly on the metal surface where the monolayer has a 
first functional group that binds to the metal surface and a second 
chemical group that forms a chemical bonding site for molecules 
forming the conducting polymer. The conducting polymer is then 
conventionally deposited by electrochemical deposition. In one ex- 
ample, a conducting film of polyaniline is formed on a gold 
electrode surface with an _ intermediate monolayer of p- 
aminothiophenol. 


28777 High density-high purity graphite prepared by hot 
isostatic pressing in refractory metal containers. Hoenig, C.L. 
To Dept. of Energy. 1990. Filed date 18 Jun 1990. USA Patent 
patent application 7-539,270. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92017198. Source: OSTI; NTIS; GPO Dep. 

Porous graphite in solid form is hot isostatically pressed in a re- 
fractory metal container to produce a solid graphite monolith with a 
bulk density greater than or equal to 2.10 g/cc. The refractory 
metal container is formed of tantalum, niobium, tungsten, molybde- 
num or alloys thereof in the form of a canister or alternatively 
plasma sprayed, chemically vapor deposited, or coated by some 
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other suitable means onto graphite. Hot isostatic pressing at 
2200°C and 30 KSI (206.8 MPa) argon pressure for two hours pro- 
duces a bulk density of 2.10 g/cc. Complex shapes can be made. 


28778 Highly conductive electrolyte composites and 
method of fabrication thereof. Hash, M.C.; Bloom, |.D. To Dept. 
of Energy. 17 Jul 1990. USA Patent patent application 7-553,461. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE92017193. Source: 
OSTI; NTIS; GPO Dep. 

An electrolyte composite is manufactured by pressurizing a mix- 
ture of ionically conductive glass and an ionically conductive 
compound at between 12,000 and 24,000 pounds per square inch 
to produce a pellet. The resulting pellet is then sintered at relatively 
lower temperatures (800°C—1200°C), for example 1000°C, than 
are typically required (1400°C) when fabricating single constituent 
ceramic electrolytes. The resultant composite is 100 percent con- 
ductive at 250°C with conductivity values of 2.5 to 4 x 10-? 
(ohm-cm)~'. The matrix exhibits chemical stability against sodium 
for 100 hours at 250 to 300°C. 


28779 Method and apparatus for producing composites of 
materials exhibiting thermoplastic properties. Garvey, R.E.; 
Grostick, E.T. To Dept. of Energy. 1990. USA Patent patent appli- 
cation 7-566,289. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840T21400. Order Number 
DE92016913. Source: OSTI; NTIS; GPO Dep. 

A mobile device for the complete consolidation of layers of mate- 
rial which exhibit thermoplastic properties for the formation of a 
composite of the layers upon a complex contoured substrate. The 
principal of the device is to provide heating into the molten temper- 
ature range of the thermoplastic material, applying sufficient 
pressure to the layers to cause flow of the plastic for a time suffi- 
cient to achieve full consolidation of the layers, and quickly cooling 
the structure to present delamination or other non-consolidation ac- 
tion. In the preferred form, there is an element to deposit a layer of 
the material against another layer in close proximity. The two lay- 
ers are pre-heated to near the melting temperature, and then 
further heated into the melting temperature range as they are 
brought into intimate contact with sufficient pressure to cause flow 
of the plastic for a time sufficient to achieve the full consolidation. 
The structure is then cooled. The mechanism for the application of 
pressure is selected such that the layers can be deformed to 
conform to a complex contour. In the preferred form, this pressur- 
ization is produced using compliant hood that supplies both the 
pressure and at least a portion of the melting temperature, as well 
as the cooling. The apparatus, and method of operation, are de- 
scribed relative to the use of fiber-reinforced PEEK in the making 
of fully-consolidated composites. Other applications are discussed. 


28780 Method for Improving the growth of cadmium tel- 
luride on a gallium arsenide substrate. Reno, J.L. To Dept. of 
Energy. 1990. Filed date 9 Sep 1990. USA Patent patent applica- 
tion 7-589,561. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE92016639. Source: OSTI; NTIS; GPO Dep. 

A method for preparing a gallium arsenide substrate, prior to 
growing a layer of cadmium telluride on a support surface thereof. 
The preparation includes the steps of cleaning the gallium arsenide 
substrate and thereafter forming prepatterned shapes on the 
support surface of the gallium arsenide substrate. The layer of cad- 
mium telluride then grown on the prepared substrate results in 
dislocation densities of approximately 1x10°/cm? or less. The 
prepatterned shapes on the support surface of the gallium arsenide 
substrate are formed by reactive ion etching an original outer sur- 
face of the gallium arsenide substrate and into the body of the 
gallium arsenide substrate to a depth of at least two microns. The 
prepatterned shapes have the appearance of cylindrical mesas 
each having a diameter of at lease twelve microns. After the 
mesas are formed on the support surface of the gallium arsenide 
substrate, the substrate is again cleaned. 


28781 (SAND-91-2890C) Solvent quality effects in sol-gel 
processing. Bailey, J.K. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 6p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract AC04-76DP00789. (CONF- 
920402-42: Material Research Society spring meeting, San 
Francisco, CA (United States), 27 Apr - 2 may 1992). Order Num- 
ber DE92017422. Source: OSTI; NTIS; GPO Dep. 

To understand how solvent quality can be used to tailor structure 
in sol-gel processing of silicon alkoxides, polymerized tetram- 
ethoxysilane polymers were synthesized and fractionated to give 
relatively stable, narrow molecular weight dispersion samples. 
These polymers had molecular weights ranging from 8000 to 
45,000. The solubility parameter range for these polymers is 


8.9-14.5 (calem’)?. Light scattering confirmed that this range 
could be used to predict solvent quality. Bulk gels prepared using 
good versus poor solvents demonstrated that solvent quality can 
be used to tailor properties of the gels, presumably by modifying 
the extent of interpenetration of the growing polymers. 


28782 (SAND-—92-0763) Evaluation of epoxy cured with 
Ethacure 100 curing agent for use in headers for thermal bat- 
teries. Guidotti, R.A. (Sandia National Labs., Albuquerque, NM 
(United States)); Wells, B.J. Sandia National Labs., Albuquerque, 
NM (United States). Jul 1992. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE92019326. Source: OSTI; NTIS; GPO Dep. 
Diethyltoluenediamine (DETDA) (Ethyl Corp.’s Ethacure 100) 
was evaluated as a curing agent to replace methylenedianiline 
(MDA) (Shell's Agent Z), which is a suspected carcinogen. Shell Z 
and Ethacure 100 are used to cure Epon 828 epoxy resin for en- 
capsulation of headers for thermal batteries at Sandia. The 
physical properties of the alumina-filled epoxies cured with Shell Z 
and Ethacure 100 were characterized to determine if the material 
strengths were comparable. The study also included epoxies that 
were aged at 130°C for one month, to simulate storage at 40°C 
for 25 years. Properties that were measured included tensile 
strength, elastic modulus, shear strength, butt tensile strength, and 
elongation. The. specific heats of the alumina-filled epoxies were 
measured for use in thermal-modeling programs for thermal 
batteries. Batteries built with the Ethacure 100-cured epoxy encap- 


sulation were aged for up to one year at 74°C and were subjected 
to severe (1,800 g/50 ms) lateral shock to test the adhesion to the 
stainless steel header. 


28783 (SAND-—92-0929) The infrared transmission of low- 
OH fibers while exposed to nuclear radiations. Brannon, P.J.; 
Bodette, D.E.; McArthur, D.A. Sandia National Labs., Albuquerque, 
NM (United States). Jul 1992. 24p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE92019320. Source: OSTI; NTIS; GPO Dep. 
Preliminary experiments on the transmission properties of optical 
fibers exposed to nuclear radiations has been performed. Three 
wavelengths, 400, 1730 and 2030 nm, were observed for silica 
fibers. The long term goal of this effort is to develop a method us- 
ing fiber optics to determine transmission and reflection properties 


of laser cavity components while being exposed to nuclear radia- 
tions. 5 refs. 


28784 (SAND-92-1122) Supercritical carbon dioxide ex- 
traction of gel-derived polymer foams. Russick, E.M.; Aubert, 
J.H. Sandia National Labs., Albuquerque, NM (United States). Jun 
1992. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE92017284. Source: OSTI; NTIS; GPO Dep. 

Supercritical fluid technology has been used in industry for the 
extraction and separation of materials in a number of applications 
such as food preparation and petroleum processing. Gel-derived 
microcellular polymer foam technology, developed at Sandia, re- 
quires the extraction of organic solvents from thermally-induced 
phase separated gels to yield microcellular foams. We have ap- 
plied supercritical fluid extraction technology to these specialized 
materials by using supercritical carbon dioxide to extract a variety 
of organic solvents from gels to produce foams. Our supercritical 
extraction process will be described, as well as high pressure 
equipment that is used to perform the extractions. The results of 
gel extraction trails and qualitative supercritical carbon dioxide/ 
solvent miscibility experiments will also be presented. We plan to 
pursue other related areas in this field, including supercritical fluid 
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cleaning, quantitative solubility studies, and supercritical fluid chro- 
matography. 


28785 (SAND-92-1215C) Incorporation of deuterium into 
the buried oxide of SIMOX structures. Revesz, A.G. (Revesz As- 
sociates, Bethesda, MD (United States)); Myers, S.M.; Brown, 
G.A.; Hughes, H.L. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9210109-1: 1992 Institute of Electrical and Electronic Engineers 
(IEEE) international SOI conference on silicon-on-insulator, Ponte 
Vedra Beach, FL (United States), 6-8 Oct 1992). Order Number 
DE92016332. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. SILICON OXIDES/synthesis; DEU- 
TERIUM/synthesis; SYNTHESIS; DEUTERIUM; NUCLEAR 
REACTION ANALYSIS; ANNEALING; LAYERS; SPUTTERING 


28786 (SAND-92-1357C) Exciton kinetics in poly(di-n- 
hexylsilane). Kepler, R.G. (Sandia National Labs., Albuquerque, 
NM (United States)); Soos, Z.G.; Thorne, J.R.G. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 10p. Sponsored 
by USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Grant DMR-8921072. (CONF-920694-1: Spring 
meeting of the European Materials Research Society: international 
conference on electronic materials, Strasbourg (France), 2-5 Jun 
1992). Order Number DE92018278. Source: OSTI; NTIS; GPO 
Dep. 
We have previously shown that large charge carriers are gener- 
ated by exciton-exciton annihilation in solid films of poly(di-n- 
hexylsilane). Using the phenomenon we show that exciton-exciton 
annihilation rate constant + at ambient temperature is not a func- 
tion of the photon energy used to create the excitons even at 
energies well out into the long wavelength tail of the exciton 
absorption band. We also show that the excitons remain highly mo- 
bile throughout their 600 ps lifetime and that they diffuse distances 
comparable to the crystallite size in the film. The value of + ob- 
tained in these studies is in excellent agreement with the obtained 
previously in fluorescence intensity studies. 17 refs., 2 figs. 


28787 (SSCL-131-Rev.A) Tables of thermodynamic proper- 
ties of helium magnet coolant: Revision A. McAshan, M. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Jul 1992. 104p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (SSC-Cryo-Note—92-7). 
Order Number DE92019098. Source: OSTI; NTIS; INIS; GPO Dep. 

The most complete treatment of the thermodynamic properties of 
helium at the present time is the monograph by McCarty: “Thermo- 
dynamic Properties of Helium 4 from 2 to 1500 K at Pressures to 
10° Pa’, Robert D. McCarty, Journal of Physical and Chemical 
Reference Data, Vol. 2, page 923-1040 (1973). In this work the 
complete range of data on helium is examined and the P-V-T sur- 
face is described by an equation of state consisting of three 
functions P(r,T) covering different regions together with rules for 
making the transition from one region to another. From this ther- 
modynamic compilation together with correlations of the transport 
properties of helium was published the well-known NBS Technical 
Note: “Thermophysical Properties of Helium 4 from 2 to 1500 K 
with pressures to 1000 Atmospheres”, Robert D. McCarty, US De- 
partment of Commerce, National Bureau of Standards Technical 
Note 631 (1972). This is the standard reference for helium cryo- 
genics. The NBS 631 tables cover a wide range of temperature 
and pressure, and as a consequence, the number of points tabu- 
lated in the region of the single phase coolant for the SSC 
magnets are relatively few. The present work sets out to cover the 
range of interest in more detail in a way that is consistent with 
NBS 631. This new table is essentially identical to the older one 
and can be used as an auxiliary to it. 


28788 (UCRL-JC—109731) Electro-absorption in a polydi- 
acetylene. Kawabe, Y. (idemitsu Kosan Co. Ltd., Chiba (Japan). 
Central Research Labs.); Jarka, F.; Peyghambarian, N.; Guo, D.; 
Mazumdar, S.; Dixit, S.N.; Kajzar, F. Lawrence Livermore National 
Lab., CA (United States). Feb 1992. 12p. Sponsored by National 
Science Foundation, Washington, DC (United States); Associated 
Western Universities, Inc., Salt Lake City, UT (United States). DOE 





Contract W-7405-ENG-48. Grant ECS-89-11960. (CONF-9108168— 
2: Optical probes of conjugated polymers conference, Snowbird, 
UT (United States), 19-22 Aug 1991). Order Number DE92014794. 
Source: OSTI; NTIS; GPO Dep. 

The electro-absorption in a DCH-polydiacetylene has been inves- 
tigated both experimentally and theoretically. In addition to the red 
Stark shift of the exciton, a significant feature in the difference 
spectrum is observed at a higher energy. Within an interacting 
electron model (extended Peierls-Hubbard model), the roles played 
by the dipole allowed one-photon states and the dipole forbidden 
two-photon states are studied in detail. It is found that the high- 
energy signals in the difference spectrum is due to the strong field 
induced mixing of the one-photon state at the edge of a continuum 
structure, or conduction band in the language of band theory, with 
its neighboring two-photon states. Contributions to the electro- 
absorption from the one- and two-photon states cancel deep within 
the band. Three-photon resonance due to the band edge is ex- 
pected in third harmonic generation (THG) and has been seen in 
both a PDA and in polysilanes. 
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28789 (DOE/ER-0144/10) Summaries of FY 1991 research 
in the chemical sciences. USDOE Office of Scientific and Techni- 
cal Information, Oak Ridge, TN (United States). Aug 1992. 145p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92011920. Source: OSTI; NTIS; GPO Dep. 

Paragraph summaries are presented of 431 research projects at 
national laboratories, offsite institutions, and small businesses in the 
fields of photochemical and radiation sciences, chemical physics, 
atomic physics, chemical energy, separations and analysis, heavy 
element chemistry, and chemical engineering. An addendum of late 
grants is included. Special facilities are described. Indexes of top- 
ics, institutions, and investigators are also included. (DLC) 
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Refer also to citation(s) 27182, 27185, 27193, 27251, 27280, 
27334, 27357, 27371, 27374, 27376, 27381, 27383, 27384, 27385, 
27507, 27512, 27686, 27694, 27699, 27702, 27753, 27837, 27855, 
27905, 27977, 27990, 27997, 28008, 28009, 28010, 28011, 28013, 
28031, 28296, 28409, 28487, 28571, 28574, 28577, 28578, 28581, 
28679, 28761, 28762, 28764, 28765, 28858, 28904, 28906, 28909, 
28924, 29229, 29383, 29492, 29564, 29571, 29687, 29696, 29698, 
29720, 30124, 30177, 30403, 30414 


28790 (ANL/CP-—75942) Molecular surface analysis by laser 
lonization of desorbed molecules. Pellin, M.J.; Lykke, K.R.; 
Wurz, P.; Parker, D.H. Argonne National Lab., IL (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-920574-9: 6. in- 
ternational symposium on resonance ionization spectroscopy and 
its applications, Santa Fe, NM (United States), 24-29 May 1992). 
Order Number DE92016320. Source: OSTI; NTIS; GPO Dep. 

While elemental analysis of surfaces has progressed dramati- 
cally over the past ten years, quantitative molecular surface 
analysis remains difficult. This is particularly true in the analysis of 
complex materials such as polymers and rubbers which contain a 
wide compliment of additives and pigments to enhance their mate- 
rial characteristics. For mass spectrometric analysis the difficulty is 
two fold. First, desorption of surface molecules must be accompa- 
nied with minimal fragmentation and collateral surface damage. 
Second, the desorbed molecules must be ionized for subsequent 
mass analysis with high efficiency and without significant cracking. 
This paper focuses on the second of these problems. 


28791 (DOE/ER/13181-3) The hydrophobic character of 
nonsulfide mineral surfaces as influenced by double-bond re- 
actions of adsorbed unsaturated collector species: Progress 
report. Miller, J.D. Utah Univ., Salt Lake City, UT (United States). 
Dept. of Mechanical Engineering. Jun 1992. 53p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract FG02- 
84ER13181. Order Number DE92019012. Source: OSTI; NTIS; 
GPO Dep. 

The primary goal of this research is to improve the flotation 
efficiency of nonsulfide mineral systems by establishing the funda- 
mental features of collector adsorption reactions and developing 
appropriate chemical control strategies. In situ real-time FR-IR/IRS 
measurements, nonequilibrium electrophoresis, vacuum flotation, 
contact-angle goniometry, and laser Raman spectroscopy have 
been used to accomplish this goal. These experimental techniques 
have led to the determination of important information concerning 
collector adsorption phenomena in each nonsulfide mineral system. 
For example, the demonstration of polymerization of adsorbed un- 
saturated surfactant species has added a new dimension to 
semi-soluble salt flotation chemistry and may have more general 
utility. Furthermore, refinement of the in situ FT-IR/IRS analysis 
has been accomplished particularly for the examination of surfac- 
tant aggregation phenomena at nonsulfide mineral surfaces. 
Finally, the significance of the lattice ion hydration theory has been 
demonstrated by nonequilibrium electrophoretic mobility measure- 
ments, and the new results will provide a better basis for the 
understanding of soluble-salt flotation phenomena. 


28792 (DOE/ER/13544—-5) Laser spectroscopy and dynam- 
ics of transient species formed in is reactions: Three 
yeer progress report, June 1, 1989-May 31, 1992. Clouthier, 
D.J. Kentucky Univ., Lexington, KY (United States). Dept. of 
Chemistry. Nov 1991. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-86ER13544. Order Num- 
ber DE92016206. Source: OSTI; NTIS; GPO Dep. 

This research concerns the study of the spectroscopy and ex- 
cited state dynamics of a number of transient molecules containing 
either sulfur or oxygen. The identification and study of sulfur 
species which are analogs of important oxygen-containing combus- 
tion intermediates is important to our understanding of reactive 
intermediates. The oxygen-containing species chosen for study are 
new systems whose electronic spectra have not previously been 
identified. The major experimental technique used in this work was 
pyrolysis jet spectroscopy. Since many of the species have not 
been previously studied by laser techniques, much effort was de- 
voted to determining methods for producing and observing them. 
We have been very successful in a number of cases and have de- 
veloped some further experimental techniques. 


28793 (DOE/ER/60986-T1) Single molecule detection using 
charge-coupled device array technology: Technical progress 
report. Denton, M.B. Arizona Univ., Tucson, AZ (United States). 
Dept. of Chemistry. 29 Jul 1992. 96p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER60986. 
Order Number DE92019242. Source: OSTI; NTIS; GPO Dep. 

A technique for the detection of single fluorescent chromophores 
in a flowing stream is under development. This capability is an in- 
tegral facet of a rapid DNA sequencing scheme currently being 
developed by Los Alamos National Laboratory. In previous investi- 
gations, the detection sensitivity was limited by the background 
Raman emission from the water solvent. A detection scheme based 
on a novel mode of operating a Charge-Coupled Device (CCD) is 
being developed which should greatly enhance the discrimination 
between fluorescence from a single molecule and the background 
Raman scattering from the solvent. Register shifts between rows in 
the CCD are synchronized with the sample flow velocity so that flu- 
orescence from a single molecule is collected in a single moving 
charge packet occupying an area approaching that of a single pixel 
while the background is spread evenly among a large number of 
pixels. Feasibility calculations indicate that single molecule detec- 
tion should be achieved with an excellent signal-to-noise ratio. 


28794 (EGG-WTD-10256) Rapid assay of plutonium in 
solls by passive L x-ray counting. Gehrke, R.J.; Putnam, M.H.; 
Goodwin, S.G.; Kynaston, R.L. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). May 1992. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE92017997. Source: OSTI; NTIS; INIS; GPO Dep. 

A technique has been developed to rapidly measure the pres- 
ence of plutonium in soils, filters, smears, and glass waste forms 
by measuring the uranium L-shell x-ray emissions associated with 
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the decay of plutonium. In addition, the technique can simultane- 
ously acquire spectra of samples and automatically analyze them 
for the amount of americium, and gamma-ray emitting activation 
and fission products present. The samples are counted with a 
large area, thin-window, n-type Ge spectrometer which is equally 
efficient for the detection of low energy x-rays (>10 key), as well 
as high-energy gamma rays (>1 MeV). A 8192-channel analyzer is 
used to acquire the entire photon spectrum at one time. A dual- 
energy, time-tagged pulser, that is injected into the test input of the 
preamplifier to monitor the energy scale, detector resolution, and 
pulse pile-up will be installed in FY-92. The L x-ray portion of each 
spectrum is analyzed by a linear least-squares spectral fitting tech- 
nique originally developed for the analysis of spectra from Nal(TI) 
detectors. The gamma-ray portion of each spectrum is analyzed by 
a standard Ge gamma-ray analysis package. Detection limits (also 
referred to as lower limits of detection) for plutonium in contami- 
nated soils that have been achieved by this technique are reported. 


28795 (INIS-BR-2928) Determination of rare earth ele- 
ments in rocks by neutron activation analysis with 
pre-lrradiation separation. Alcala, A.L. Instituto de Pesquisas En- 
ergeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1991 92p. 
(In Portuguese). Order Number DE92639946. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Rare earth elements were determined by neutron activation anal- 
ysis in rocks, a group separation before irradiation was developed. 
The international reference standards AGV-1, BE-N and JB-1, as 
well the Brazilian geological standards BB-1 and GB-1, provided by 
the Instituto de Geociencias da Universidade Federal da Bahia, 
were analysed. The method was based on acid digestion of the 
samples, cation exchange separation, and coprecipitation of the 
REE with calcium oxalate. interferents like U, Th, Ta and Fe were 
eliminated. The concentration values of eleven REE’s (La, Co, Pr, 
Nd, Sm, Eu, Gd, Tb, Ho, Yb and Lu) were determined. (author). 


28796 (INIS-BR-2932) Proceedings of the 14. Symposium 
on Geology from Northeast. Sociedade Brasileira de Geologia, 


Recife, PE (Brazil). Nucleo do Nordeste. 1991 395p. (In Por- 


tuguese). (CONF-9111252-: 14. Symposium on Geology from 
Northeast, Recife (Brazil), 15-20 Nov 1991). Order Number 
DE92639947. Source: OSTI; NTIS (US Sales Only); INIS. 

Works on geology, including topics about sedimentology, stratig- 
raphy, paleontology, geomorphology, environmental, hydrogeology, 
petrology, geochemistry, geochronology, geophysics, geotectonics 
and structural geology are described in this symposium. (C.G.C.). 


28797 (INIS-BR-2932, pp. 152-155) Petrogenesis of meta- 
granitoid from Caico Complex, RN, Brazil northeast. Souza, 
Z.S. de (Rio Grande do Norte Univ., Natal, RN (Brazil). Dept. de 
Geologia); Martin, H. Sociedade Brasileira de Geologia, Recife, PE 
(Brazil). Nucleo do Nordeste. 1991. 395p. (in Portuguese). (CONF- 
9111252-: 14. symposium on geology from Northeast, Recife 
(Brazil), 15-20 Nov 1991). In Proceedings of the 14. Symposium 
on Geology from Northeast. Order Number DE92639947. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GRANITES/geochemical sur- 
veys; GRANITES/isotope dating; GRANITES/petrology; BRAZIL; 
GEOLOGIC FORMATIONS; GRANITES; PETROLOGY; ISOTOPE 
RATIO 


28798 (INIS-BR-2932, pp. 178-181) The Serra Barriga 
granite, Ceara North-West: petrologic and geochemical char- 
acteristics and, Rb-Sr geochronology. Tavares Junior, S.S. 
(Para Univ., Belem, PA (Brazil). Centro de Geociencias); Lafon, 
J.M.; Sousa Gorayeb, P.S. de. Sociedade Brasileira de Geologia, 
Recife, PE (Brazil). Nucleo do Nordeste. 1991. 395p. (in Por- 
tuguese). (CONF-9111252-: 14. symposium on geology from 
Northeast, Recife (Brazil), 15-20 Nov 1991). In Proceedings of the 
14. Symposium on Geology from Northeast. Order Number 
DE92639947. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GRANITES/geochemical sur- 
veys; GRANITES/isotope dating; GRANITES/petrology; BRAZIL; 
CHEMICAL ANALYSIS; GRANITES; PETROLOGY; RUBIDIUM; 
STRONTIUM 
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28799 (INIS-BR-2932, pp. 185-188) Litho-geochemistry of 
Salgueiro Complex, Pernambuco State, and petrogenetic con- 
sequences. Silva Filho, A.F. da (Pernambuco Univ., Recife, PE 
(Brazil). Dept. de Geologia); Guimaraes, |.P. Sociedade Brasileira 
de Geologia, Recife, PE (Brazil). Nucleo do Nordeste. 1991. 395p. 
(In Portuguese). (CONF-9111252-: 14. symposium on geology 
from Northeast, Recife (Brazil), 15-20 Nov 1991). In Proceedings 
of the 14. Symposium on Geology from Northeast. Order Number 
DE92639947. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ROCKS/geochemical surveys; 
POCKS/isotope dating; ROCKS/petrology; NEUTRON ACTIVA- 
TION ANALYSIS; ROCKS; PETROLOGY; TECTONICS; X-RAY 
FLUORESCENCE ANALYSIS 


28800 (INIS-BR-2932, pp. 172-174) U/Pb dating and grani- 
togene of Acari Massif. Legrand, J.M. (Rio Grande do Norte 
Univ., Natal, RN (Brazil). Dept. de Geologia); Souza, L.C.; 
Deutsch, S. Sociedade Brasileira de Geologia, Recife, PE (Brazil). 
Nucleo do Nordeste. 1991. 395p. (in Portuguese). (CONF- 
9111252-: 14. symposium on geology from Northeast, Recife 
(Brazil), 15-20 Nov 1991). In Proceedings of the 14. Symposium 
on Geology from Northeast. Order Number DE92639947. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BRAZIL/geologic formations; 
GRANITES/geologic formations; © GRANITES/isotope dating; 
BRAZIL; CRYSTALLIZATION; GRANITES; LEAD; PETROLOGY; 
RUBIDIUM; STRONTIUM; TECTONICS; URANIUM 


28801 (INIS-BR-2932, -pp. 216-219) Evidences of a 
subduction-collision tectonic on low proterozoic in Bahia 
State northeast. Silva, M.G. da (Bahia Univ., Salvador, BA 
(Brazil). Curso de Pos-graduacao em Geologia). Sociedade 
Brasileira de Geologia, Recife, PE (Brazil). Nucleo do Nordeste. 
1991. 395p. (in Portuguese). (CONF-9111252-: 14. symposium on 
geology from Northeast, Recife (Brazil), 15-20 Nov 1991). In Pro- 
ceedings of the 14. Symposium on Geology from Northeast. Order 
Number DE92639947. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ROCKS/isotope dating; 
ROCKSstectonics; BRAZIL; GEOCHEMICAL SURVEYS; ROCKS; 
TECTONICS; SEDIMENTS 


28802 (INIS-BR-2932, pp. 229-231) Transamazonian gran- 
ulltes in North-West Shearing Belt form Ceara. Abreu, F.A.M. 
de (Para Univ., Belem, PA (Brazil). Centro de Geociencias); Lafon, 
J.M. Sociedade Brasileira de Geologia, Recife, PE (Brazil). Nucleo 
do Nordeste. 1991. 395p. (in Portuguese). (CONF-9111252-: 14. 
symposium on geology from Northeast, Recife (Brazil), 15-20 Nov 
1991). In Proceedings of the 14. Symposium on Geology from 
Northeast. Order Number DE92639947. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. METAMORPHIC ROCKS/ 
isotope dating; METAMORPHIC ROCKS/tectonics; BRAZIL; 
GEOLOGIC FORMATIONS; ISOTOPE RATIO; TECTONICS; 
PETROLOGY; RUBIDIUM; STRONTIUM 


28803 (INIS-BR-2932, pp. 248-252) Rb-Sr dating in ortho- 
derivative of Sao Vicente/Caico group - Borborema Province. 
Dantas, E.L. (UNESP, Rio Claro, SP (Brazil). Inst. de Geociencias 
e Ciencias Exatas); Hackspacher, P.C.; Kawashita, K.; Lafon, J.M. 
Sociedade Brasileira de Geologia, Recife, PE (Brazil). Nucleo do 
Nordeste. 1991. 395p. (In Portuguese). (CONF-9111252-: 14. 
symposium on geology from Northeast, Recife (Brazil), 15-20 Nov 
1991). In Proceedings of the 14. Symposium on Geology from 
Northeast. Order Number DE92639947. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. ROCKS/geologic formations; 
ROCKS/isotope dating; ROCKS/petrology; BRAZIL; ROCKS; 
PETROLOGY; RUBIDIUM; STRONTIUM 


28804 (INIS-BR-2932, pp. 253-255) The north border of 
Sergipe System. Silva Filho, M.A. da (Companhia de Pesquisas 
de Recursos Minerais (CPRM), Recife, PE (Brazil)); Torres, H.H.F.; 
Amorim, J.L. de. Sociedade Brasileira de Geologia, Recife, PE 
(Brazil). Nucleo do Nordeste. 1991. 395p. (In Portuguese). (CONF- 
9111252—-: 14. symposium on geology from Northeast, Recife 
(Brazil), 15-20 Nov 1991). In Proceedings of the 14. Symposium 





on Geology from Northeast. Order Number DE92639947. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ROCKS/isotope dating; 
ROCKS/metamorphism; BRAZIL; GEOLOGIC SURVEYS; ROCKS; 
METAMORPHISM 


28805 (INIS-BR-2932, pp. 256-259) Geochronologic data 
evaluation from Caico Complex and their tectonic implice- 
tlons. Freitas Macedo, M.H. de (Rio Grande do Norte Univ., Natal, 
RN (Brazil). Dept. de Geologia); Sa, E.F.J. de; Souza, Z.S. de; 
Peucat, J.J.; Martin, H. Sociedade Brasileira de Geologia, Recife, 
PE (Brazil). Nucleo do Nordeste. 1991. 395p. (in Portuguese). 
(CONF-9111252-: 14. symposium on geology from Northeast, 
Recife (Brazil), 15-20 Nov 1991). In Proceedings of the 14. Sympo- 
sium on Geology from Northeast. Order Number DE92639947. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ROCKS/ectonics; ZIRCON/ 
isotope dating; ZIRCON/rocks; BRAZIL; GEOCHEMICAL SUR- 
VEYS; PETROLOGY; ROCKS; TECTONICS; ZIRCON 


28806 (INIS-BR-2932, pp. 260-263) New geochronologic 
data in the region between Forquilha and Santa Quiteria - 
Ceara north-west. Sousa Gorayeb, P.S. de (Para Univ., Belem, 
PA (Brazil). Centro de Geociencias); Tavares Junior, S.S.; Lafon, 
J.M. Sociedade Brasileira de Geologia, Recife, PE (Brazil). Nucleo 
do Nordeste. 1991. 395p. (In Portuguese). (CONF-9111252-: 14. 
symposium on geology from Northeast, Recife (Brazil), 15-20 Nov 
1991). In Proceedings of the 14. Symposium on Geology from 
Northeast. Order Number DE92639947. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. GRANITES/isotope dating; 
GRANITES/rubidium; GRANITES/strontium; BRAZIL; EXPERIMEN- 
TAL DATA; GNEISSES; GRANITES; RUBIDIUM; STRONTIUM; 
TECTONICS 


28807 (INIS-BR-2932, pp. 264-267) Brazilian reactivation 
evidences on sediments from Paraguacu Group (Medium Pro- 
terozoic) In Chapada Diamantina, Bahia. Pedreira, AJ. 
(Companhia de Pesquisas de Recursos Minerais, Salvador, BA 
(Brazil)); Zaine, M.F. Sociedade Brasileira de Geologia, Recife, PE 
(Brazil). Nucleo do Nordeste. 1991. 395p. (in Portuguese). (CONF- 
9111252-: 14. symposium on geology from Northeast, Recife 
(Brazil), 15-20 Nov 1991). In Proceedings of the 14. Symposium 
on Geology from Northeast. Order Number DE92639947. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SEDIMENTARY ROCKS/ 
isotope dating; SEDIMENTARY ROCKS/petrology; SEDIMENTARY 
ROCKSftectonics; BRAZIL; RADIOMETRIC ANALYSIS; RUBID- 
IUM; PETROLOGY; TECTONICS; STRONTIUM 


28808 (INIS-BR-2932, pp. 268-271) Geochronologic evolu- 
tion from Gneissic-Migmatitic-Complex - north-west of Ceara. 
Hackspacher, P.C. (UNESP, Rio Ciaro, SP (Brazil). Inst. de Geo- 
ciencias e Ciencias Exatas); Santos, T.J.S.; Lafon, J.M. Sociedade 
Brasileira de Geologia, Recife, PE (Brazil). Nucleo do Nordeste. 
1991. 395p. (In Portuguese). (CONF-9111252-: 14. symposium on 
geology from Northeast, Recife (Brazil), 15-20 Nov 1991). In Pro- 
ceedings of the 14. Symposium on Geology from Northeast. Order 
Number DE92639947. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GNEISSES/isotope dating; 
GNEISSES/stratigraphy; BRAZIL; GEOLOGIC FORMATIONS; 
GNEISSES; STRATIGRAPHY; PETROLOGY 


28809 (INIS-BR-2932, pp. 272-275) Polycyclical evolution 
of double belt from Oros, southeast of Ceara State - Brazil. 
Pereira, R. (Ouro Preto Univ., MG (Brazil)). Sociedade Brasileira 
de Geologia, Recife, PE (Brazil). Nucleo do Nordeste. 1991. 395p. 
(In Portuguese). (CONF-9111252-: 14. symposium on geology 
from Northeast, Recife (Brazil), 15-20 Nov 1991). In Proceedings 
of the 14. Symposium on Geology from Northeast. Order Number 
DE92639947. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GNEISSES/isotope dat- 
ing; GNEISSES/metamorphism; GNEISSES/tectonics; BRAZIL; 
GEOLOGIC FORMATIONS; GNEISSES; METAMORPHISM; TEC- 
TONICS; GRANITES; PETROLOGY 
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28810 (INIS-BR-2932, pp. 276-279) U/Pb and Rb/Sr dating 
of precambrian rocks form Caico region: definition reevalue- 
tion of an Archean foundation. Legrand, J.M. (Rio Grande do 
Norte Univ., Natal, RN (Brazil). Dept. de Geologia); Liegeois, J.P.; 
Deutsch, S. Sociedade Brasileira de Geologia, Recife, PE (Brazil). 
Nucleo do Nordeste. 1991. 395p. (in Portuguese). (CONF- 
9111252-: 14. symposium on geology from Northeast, Recife 
(Brazil), 15-20 Nov 1991). In Proceedings of the 14. Symposium 
on Geology from Northeast. Order Number DE92639947. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ZIRCON/isotope dating; 
ZIRCON/plutonic rocks; BRAZIL; LEAD; METAMORPHISM; 


PETROLOGY; RUBIDIUM: STRONTIUM; TECTONICS; URANIUM; 
ZIRCON 


28811 (INIS-BR-2932, pp. 341-344) Rb/Sr dating in volcanic 
rocks from Fernando de Noronha (PE). Figueiredo Filho, O.A. 
(Rio Grande do Norte Univ., Natal, RN (Brazil). Dept. de Geocien- 
cias); Kawashita, K.; Schwab, R.G. Sociedade Brasileira de 
Geologia, Recife, PE (Brazil). Nucleo do Nordeste. 1991. 395p. (in 
Portuguese). (CONF-9111252-: 14. symposium on geology from 
Northeast, Recife (Brazil), 15-20 Nov 1991). In Proceedings of the 
14. Symposium on Geology from Northeast. Order Number 
DE92639947. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. IGNEOUS ROCKS /isotope dat- 
ing; ARGON; BRAZIL; EXPERIMENTAL DATA; GEOLOGIC 
FORMATIONS; PETROLOGY; POTASSIUM 


28812 (INIS-BR-2932, pp. 378-381) The signification of Rb/ 
Sr dating in Oros-Jaguaribe region (Ceara). Figueiredo Filho, 
O.A. de (Rio Grande do Norte Univ., Natal, RN (Brazil). Dept. de 
Geologia); Kawashita, K.; Figueiredo, M.C.H. Sociedade Brasileira 
de Geologia, Recife, PE (Brazil). Nucleo do Nordeste. 1991. 395p. 
(In Portuguese). (CONF-9111252-: 14. symposium on geology 
from Northeast, Recife (Brazil), 15-20 Nov 1991). In Proceedings 
of the 14. Symposium on Geology from Northeast. Order Number 
DE92639947. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ROCKS/isotope dating; 
BRAZIL; EXPERIMENTAL DATA; ISOTOPE RATIO; ROCKS; RU- 
BIDIUM; STRONTIUM 


28813 (INIS-mf-13304) Conference on instrumental activa- 
tion analysis IAA 92: Abstracts. Frana, J.; Obrusnik, |. 
(eds.). Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia); Ceskosiovenska Spolecnost Chemicka, Prague 
(Czechoslovakia). May 1992 39p. (CONF-9205211—: IAA '92: con- 
fernce on instrumentation activation analysis, Klucenice 
(Czechoslovakia), 18-22 May 1992). Order Number DE92635885. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The publication contains 26 abstracts primarily concerned with 
neutron activation analysis, although other analytical techniques 
based on X-ray fluorescence analysis, PIXE, PIGE, RBS are also 
included. Some contributions deal with aspects of quality practice 
and assurance in radioanalytical laboratories, with marketing of in- 
strumental neutron activation analysis services, with hard- and 
software aspects of radiation detection, etc. (Z.S.). 


28814 (INIS-mf-13318) The determination of methylimer- 
cury, total mercury and total selenium in human hair. 
Reference methods for marine pollution studies. Regional seas. 
United Nations Environmental Programme; World Health Organiza- 
tion, Geneva (Switzerland); International Atomic Energy Agency, 
Vienna (Austria). Oct 1987 27p. Project FP/5101-84-01. Order 
Number DE92639963. Source: OSTI; NTIS (US Sales Only); INIS. 

This Reference Method describes the determination of 
methylmercury in human hair by gas liquid chromatography. It is 
designed for biological monitoring of selected individuals and popu- 
lation groups with a possible intake of methylmercury exceeding 
the recommended Provisional Tolerable Weekly Intake (PTWI) 
through contaminated seafood, as part of a project on the evalua- 
tion of methylmercury in Mediterranean populations and related 
health hazards. The method, however, is also applicable to other 
regions. The method involves direct determination of methylmer- 
cury by gas liquid chromatography. The sample is disintegrated in 
a solution of sodium hydroxide, methylmercury is extracted from an 
aliquot of the solution into toluene and, after purification, a small 
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volume is injected into a chromatographic column, filled with 
polyethyleneglycol succinate on Diatomite AW. Methylmercury in 
the gaseous mixture is detected with an electron capture detector 
and its amount determined by comparing the peak height with 
those of appropriate standards. The next Reference Method de- 
scribes the determination of selenium in human hair (and other 
indicative tissues) by gas liquid chromatography and is designed 
for biological monitoring of selected individuals and population 
groups in the Mediterranean region with a possible intake of 
methylmercury exceeding the recommended Provisional Tolerable 
Weekly Intake (PTWI) through contaminated seafood. Selenium in 
the solvent phase is determined by gas liquid chromatography us- 
ing an electron capture detector. The above method has been 
selected because selenium is determined in conjunction with 
methylmercury, both of which require competence in gas chromato- 
graphic techniques. Reliable result for total selenium, however, will 
also be obtained by Atomic absorption spectrophotometry, Fluori- 
metric method, Activation analysis. 
28815 (INIS-mf-13319) Determination of DDTs and PCBs 
by gas chromatography and electron capture detec- 
tion. Reference methods for marine pollution studies. Regional 
seas. United Nations Environmental Programme; United Nations 
Educational, Scientific and Cultural Organization (UNESCO), 75 - 
Paris (France). Intergovernmental Oceanographic Commission 
(IOC); International Atomic Energy Agency, Vienna (Austria). Oct 
1988 22p. Project ME/5102-81-01;Project FP/5101-84-01. Order 
Number DE92640027. Source: OSTI; NTIS (US Sales Only); INIS. 
This reference method deals with the determination of DDTs and 
PCBs in marine environmental samples using high resolution gas 
chromatography. Several other halogenated pesticides and other 
electron capturing organic compounds may be present in samples 
and many of these may also be determined by this method. Not all 
electron capturing residues will be resistant to all of the clean up 
procedures described here for the analysis of DTTs and PCBs. 
Therefore, additional information on the stability of some common 
pesticides using this methodology is also provided. The high sepa- 
ration power of open tubular ("capillary”) columns allows the 
identification and quantification of many compounds in the complex 
mixtures occurring in environmental samples. This manual provides 
information on the theoretical and practical aspects of the use of 
these high resolution columns for the analysis of DDTs and PCBs 
in environmental samples. The qualitative and quantitative method 
can be applied to any sample type (aerosol/vapour, water, particu- 
lates, biota, etc.) provided that suitable cleaned-up extracts 
dissolved in n-hexane are available for injection into the GC sys- 
tem. For example, methods for obtaining these cleaned-up sample 
extracts from marine organisms are described in detail in UNEP 
Reference Method no. 14 and for sediments in No. 17. The change 
in the field of application by analysing by capillary rather than 
packed columns may be less dramatic for DDTs. However, with the 
increased separation, the possibilities of inaccurate analysis result- 
ing from overlap with interfering compounds is reduced. 7 refs, 1 
fig., 3 tabs. 


28816 (INIS-mf-13324) Contaminant monitoring _pro- 
grammes using marine organisms: Quality assurance and 
good laboratory practice. Reference methods for marine pollution 
studies. Regional seas. United Nations Environmental Programme; 
United Nations Educational, Scientific and Cultural Organization 
(UNESCO), 75 - Paris (France). intergovernmental Oceanographic 
Commission (IOC); International Atomic Energy Agency, Vienna 
(Austria); Food and Agriculture Organization of the United Nations, 
Rome (Italy). Nov 1990 30p. Project FP/5102-88-03. Order Number 
DE92639943. Source: OSTI; NTIS (US Sales Only); INIS. 

This publication provides guidelines for obtaining reliable and rel- 
evant data during monitoring programmes in which contaminants 
are measured in marine organisms. It describes the precautions to 
be taken in each of the procedural steps from planning and sam- 
pling to the publication of data reports. The purpose of this 
document is to provide general guidance on quality assurance and 
to outline the approach that could be taken by laboratories to 
achieve the specific aims(s) for each marine pollution monitoring 
programme. Since most laboratories are currently focussing on 
programmes involving marine organisms, this document will be 
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confined to this aspect. Four main aims can be identified for pro- 
grammes involving the collection and analysis of marine organisms 
for the three main groups of contaminants (metals, organochlorine 
compounds and petroleum hydrocarbons), these are: (i) The mea- 
surement of contaminant levels in edible marine organisms in 
relation to public health; (ii) The identification of heavily contami- 
nated areas of the sea ("hot spots”) where levels of contaminants 
are at least an order of magnitude higher than levels in clean or 
uncontaminated areas; (iii) The establishment of present levels of 
contaminants in marine organisms (i.e., a "baseline”); (iv) The 
assessment of changes in concentrations of contaminants in or- 
ganisms over a period of time (trends). The selection of organisms 
will be dictated by the eating patterns of the population. These can 
be identified by a survey of the species sold at the market, by ob- 
taining information from colleagues in government departments 
who deal with such matters or in the absence of such information, 
by distributing a questionnaire to a representative section of the 
general public. 9 refs, 4 figs. 


28817 (INIS-mf-13329) 7th Australian conference on nu- 
clear techniques of analysis: Proceedings. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights (Australia). 1991 
212p. (CONF-9111178-: 7. Australian conference on nuclear tech- 
niques of analysis, Melbourne (Australia), 20-22 Nov 1991). Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers are processed separately for the data base. 


28818 (INIS-mf-13329, pp. 16-19) Deep PIXE: finding 
diamonds with the proton microprobe. Griffin, W.L. (Common- 
wealth Scientific and Industrial Research Organization, North Ryde 
(Australia). Div. of Exploration Geoscience); Ryan, C.G. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights (Aus- 
tralia). 1991. 212p. (CONF-9111178-—: 7. Australian conference on 
nuclear techniques of analysis, Melbourne (Australia), 20-22 Nov 
1991). In 7th Australian conference on nuclear techniques of analy- 
sis: proceedings. Order Number DE92001401. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Since 1987 the CSIRO Div. of Exploration Geoscience has car- 
ried out a program of proton-microprobe (PIXE) analysis aimed at 
using trace-element data on indicator minerals to discriminate be- 
tween those from diamondiferous and barren source rocks. The 
results have provided both important new tools for the exploration 
industry, and significant new information on the conditions and pro- 
cesses of diamond growth. Cr-pyrope garnet has been used as Ni 
thermometer while chromites, in partcular their Zn content, has al- 
lowed correlation of chromite composition with temperature. The 
two techniques described provide a significant increase in explo- 
ration efficiency, through early recognition and rejection of barren 
targets and concentration of resources on more promising targets. 
They also provide direct cost savings in evaluation of ore bodies 
once they are found. It is estimated that evaluation of a prospect 
by conventional bulk testing is expensive ($100-500K) and time- 
consuming; an evaluation by PIXE methods is done quickly for a 
tiny fraction of that cost. 1 refs., 4 figs. 


28819 (INIS-mf-13329, pp. 20-21) AMS with the Rutgers 
tandem. Tuniz, C. (Australian Nuclear Science and Technology Or- 
ganisation, Lucas Heights (Australia). Applied Nuclear Physics 
Program). Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights (Australia). 1991. 212p. (CONF-9111178-: 7. Aus- 
tralian conference on nuclear techniques of analysis, Melbourne 
(Australia), 20-22 Nov 1991). In 7th Australian conference on nu- 
clear techniques of analysis: proceedings. Order Number 
DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 9 refs. BERYLLIUM 10/environmental ma- 
terials; MASS SPECTROSCOPY/tandem electrostatic accelerators; 
EXPERIMENTAL DATA; HISTORICAL ASPECTS; METEORITES 


28820 (INIS-mf—13329, pp. 22-24) Recent advances in PIXE 
microanalysis at the CSIRO. Ryan, C.G. (Commonwealth Scien- 
tific and Industrial Research Organization, North Ryde (Australia). 
Div. of Exploration Geoscience); Suter, G.F.; Griffin, W.L.; Sie, 
S.H.; Win, T.T.; Heinrich, C.A. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights (Australia). 1991. 212p. (CONF- 
9111178-: 7. Australian conference on nuclear techniques of 
analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Australian 





conference on nuclear techniques of analysis: proceedings. Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

Progress in PIXE microanalysis method development at the 
HIAF laboratory of CSIRO over the past two years has been con- 
centrated in three areas development of an integrated system for 
data acquisition, computer control of the microprobe sample stage, 
automated microprobing of minerals, and automatic on-line quanti- 
tative analysis; development of a geological database incorporating 
uPIXE trace element analyses and development of a method for 
quantitative in-situ analysis of intact fluid inclusions in minerals. 
This paper briefly summarises the progress in these areas. 7 refs., 
1 fig. 


28821 (INIS-mf—13329, pp. 25-27) A proton microprobe 
study of metasomatism in the upper mantle. Greig, A. (Monash 
Univ., Clayton (Australia). Dept. of Earth Sciences); Nicholls, |.; 
Sie, S.H. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights (Australia). 1991. 212p. (CONF-9111178—: 7. Aus- 
tralian conference on nuclear techniques of analysis, Melbourne 
(Australia), 20-22 Nov 1991). In 7th Australian conference on nu- 
clear techniques of analysis: proceedings. Order Number 
DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

The lithospheric upper mantle is that part which is mechanically 
coupled to the overlying crust and isolated from the underlying as- 
thenospheric mantle. Alkalic basaltic magmas derived from partial 
melting of the asthenosphere frequently carry accidental inclusions 
(spinel peridotite xenoliths) of the lithospheric mantle to the surface 
and a suite of such xenoliths from western Victoria is being used to 
study the composition of the upper mantle and the processes which 
cause modifications to its geochemistry. In order to study this pro- 
cess, incompatible element concentrations in clinopyroxenes, 
amphiboles and phlogopites have been determined using proton 
and electron microprobes. As the probe can analyse a spot only 20 
microns in diameter, it was possible to look for zoning in trace ele- 
ment concentrations within and between individual grains. Such 
zoning helps to determine what the concentrations were prior to 
and after metasomatism, and constrain the timing of the event. It is 
also a rapid, non destructive technique which requires only minimal 
amounts of sample and preparation. The results show that clinopy- 
roxens from Mt. Porndon have much higher Sr and sometimes 
higher Zr than expected for primitive mantle compositions, indicat- 
ing they have been enriched in these elements. 4 refs., 2 figs. 


28822 (INIS-mf-13329, pp. 28-30) Radiocarbon measure- 
ment at the CSIRO AMS facility. Sie, S.H. (Commonwealth 
Scientific and Industrial Research Organization, North Ryde (Aus- 
tralia). Div. of Exploration Geoscience); Suter, G.F.; Ryan, C.G.; 
Leaney, F.; Gillespie, R. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights (Australia). 1991. 212p. (CONF- 
9111178: 7. Australian conference on nuclear techniques of 
analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Australian 
conference on nuclear techniques of analysis: proceedings. Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

The CSIRO Accelerator Mass Spectrometry (AMS) facility is part 
of the Heavy lon Analytical Facility Laboratory, based on a 3MV 
Tandetron. The main drive behind the AMS development is its po- 
tential use in geological exploration, through the use of 'Be in 
regolith studies and through its capability to detect ultra traces of 
heavy stable isotopes. In addition, there are other areas of applica- 
tion of interest to other CSIRO divisions, primarily based on '*C 
measurements. The development of the facility is proceeding in 
two stages, with the first to enable the standard AMS of the cos- 
mogenic isotopes, and the second to enable in-situ ultra trace 
micro-analysis. The first stage of the development was completed 
in May 1990, with the first measurement of '*C, which should also 
enable '°Be measurements. A major modification to the system 
was the increase of the gap of the injector magnet from 2.5 cm to 
5.0 cm to improve the matching of its acceptance with the emit- 
tance of the source. This was achieved towards the end of 1990. 
The present paper reports the results of the tests of the system for 
14C measurements. 4 refs., 1 fig. 


28823 (INIS-mf-13329, pp. 48-50) Application of hydrogen 
profiling In polymer sclence. Brown, H.R. (Australian National 
University, Canberra (Australia). Dept. of Electronic Materials Engi- 
neering). Australian Inst. of Nuclear Science and Engineering, 
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Lucas Heights (Australia). 1991. 212p. (CONF-9111178—: 7. Aus- 
tralian conference on nuclear techniques of analysis, Melbourne 
(Australia), 20-22 Nov 1991). In 7th Australian conference on nu- 
clear techniques of analysis: proceedings. Order Number 
DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

The ubiquitous presence of H in polymers and the ability of 
chemists to substitute deuterium (D) for H has made H (or D) pro- 
filing extremely powerful in polymer science. The fact that the 
technique requires special deuterated materials is not quite the dis- 
advantage that it might first seem as deuterated materials are also 
required for neutron scattering and some aspects of NMR. This pa- 
per reviews the three main techniques, elastic ion scattering, 
secondary ion mass spectroscopy and nuclear reaction analysis, 
that have been used for deuterium depth profiling. In each case 
describes the technique and give some examples where the tech- 
nique is useful in polymer research. 3 figs. 


28824 (INIS-mf-13329, pp. 52-54) RBS analysis of 
electrochromic WO;/ITO layers. Green, D.C. (University of Tech- 
nology, Sydney (Australia). Dept. of Applied Physics); Fell, C.J.; 
Bell, J.M.; Kenny, M.J.; Wielunski, L.S. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights (Australia). 1991. 212p. 
(CONF-9111178—: 7. Australian conference on nuclear techniques 
of analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Aus- 
tralian conference on nuclear techniques of analysis: proceedings. 
Order Number DE92001401. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 3 figs. ELECTROCHEMICAL COATING/ 
tungsten oxides; GLASS/electrochemical coating; CHEMICAL 
COMPOSITION; EXPERIMENTAL DATA; GLASS; HELIUM IONS; 
INDIUM COMPOUNDS; RUTHERFORD SCATTERING; THIN 
FILMS 


28825 (INIS-mf-13329, pp. 88-92) Surface analytical tech- 
niques applied to minerals processing. Smart, R.St.C. (Univ. of 
South Australia, The Levels (Australia). Surface Technology Cen- 
tre). Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights (Australia). 1991. 212p. (CONF-9111178-: 7. Australian 
conference on nuclear techniques of analysis, Melbourne (Aus- 
tralia), 20-22 Nov 1991). In 7th Australian conference on nuclear 
techniques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An understanding of the chemical and physical forms of the 
chemically altered layers on the surfaces of base metal sulphides, 
particularly in the form of hydroxides, oxyhydroxides and oxides, 
and the changes that occur in them during minerals processing lies 
at the core of a complete description of flotation chemistry. This 
paper reviews the application of a variety of surface-sensitive tech- 
niques and methodologies applied to the study of surface layers on 
single minerals, mixed minerals, synthetic ores and real ores. Evi- 
dence from combined XPS/SAM/SEM studies have provided 
images and analyses of three forms of oxide, oxyhydroxide and hy- 
droxide products on the surfaces of single sulphide minerals, 
mineral mixtures and complex sulphide ores. 4 refs., 2 tabs., 4 figs. 


28826 (INIS-mf-13329, pp. 96-97) Determination of site 
substitution of Nb and Zr in chrome spinels by AEM and AL- 
CHEMI. White, T.J. (Univ. of Queensland, St. Lucia (Australia). 
Electron Microscope Centre); Cousens, D.R.; Turner, P.S.; Griffin, 
W.L. Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights (Australia). 1991. 212p. (CONF-9111178-: 7. Australian 
conference on nuclear techniques of analysis, Melbourne (Aus- 
tralia), 20-22 Nov 1991). In 7th Australian conference on nuclear 
techniques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Atom location by channeling enhanced microanalysis. 

Short communication. 3 refs., 1 fig. ELECTRON CHANNELING/ 
electron microscopy; SPINELS/crystal structure; SPINELS/electron 
channeling; AGE ESTIMATION; EXPERIMENTAL DATA; NIOBIUM; 
SPINELS; TRACE AMOUNTS; X-RAY SPECTROSCOPY; ZIRCO- 
NIUM 


28827 (INIS-mf-13329, pp. 84-87) Application of nuclear 
techniques to analysis of tellurides: a review. Pain, Geoff (Tele- 
com Australia Research Laboratoires, Clayton, VIC (Australia)). 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights 
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(Australia). 1991. 212p. (CONF-9111178-: 7. Australian confer- 
ence on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 
niques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This review presents a survey of recent results obtained by the 
application of nuclear techniques to the analysis of mercury cad- 
mium telluride and related tellurides which are used in advanced 
optoelectronic devices. The author uses the process of metal or- 
ganic chemical vapour deposition to grow thin films at the rate of 
0.3 to 3 microns per hour on substrates such as GaAs, GaAs/Si, 
InP, InSb or sapphire. The effects of subtle changes to growth pa- 
rameters are examined with regard to the crystal lattice distortion 
and in particular the mean square displacement of the mercury 
atoms as a function of temperature or vacancies induced by low 
energy ion beams and implantation ions. PIXE analysis, channeling 
and Rutherford backscattering have been used to investigate abso- 
lute polarity determination, effects of surface treatment and trace 
analysis. 48 refs. 


28828 (INIS-mf—13329, pp. 107-109) Accelerator mass 
spectrometry at Lucas Heights: potential, plans and first expe- 
rience. Tuniz, C. (Australian Nuclear Science and Technology 
Organisation, Lucas Heights (Australia). Applied Nuclear Physics 
Program); Bird, R.; Fink, D; Smith, A.M. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights (Australia). 1991. 212p. 
(CONF-9111178-: 7. Australian conference on nuclear techniques 
of analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Aus- 
tralian conference on nuclear techniques of analysis: proceedings. 
Order Number DE92001401. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The accelerator mass spectrometry detection methods of long- 
lived radioisotopes such as '4C, Be, 6A, 9°Ci, “1Ca and 12) are 
briefly reviewed in terms of control of background, sensitivity and 
precision, with emphasis on the use of FN tandems. 8 refs., 1 fig. 


28829 (INIS-mf—13329, pp. 110-113) The Lucas Heights ob- 
sidian program. Bird, J.R. (Australian Nuclear Science and 
Technology Organisation, Lucas Heights (Australia). Applied Nu- 
clear Physics Program); Shahgholi, N. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights (Australia). 1991. 212p. 
(CONF-9111178—: 7. Australian conference on nuclear techniques 
of analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Aus- 
tralian conference on nuclear techniques of analysis: proceedings. 
Order Number DE92001401. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Accelerator-based analyses of obsidian artefacts and source ma- 
terials have been carried out at Lucas Heights since 1975. More 
than 10000 samples have been analysed with the aim of obtaining 
sufficient information to be able to attribute artefacts to the source 
deposits from which they were derived and hence illuminate the 
movement of people and materials in prehistoric times. In keeping 
with this aim, techniques for measurement, data analysis and sta- 
tistical comparisons were optimised for high throughput consistent 
with reliable identification rather than for good precision for specific 
elements. The experience gained in this way provides useful infor- 
mation on both the physics and archaeology involved. Some of the 
main conclusions are summarised. 1 fig. 


28830 (INIS-mf—-13329, pp. 114-116) Hydrogen measure- 
ments by elastic recoll analysis. Hoffman, A. (Australian Nuclear 
Science and Technology Organisation, Lucas Heights (Australia). 
Applied Nuclear Physics Program); Cohen, D.D.; Croal, A.; Hane- 
man, D.; Jafr, H. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights (Australia). 1991. 212p. (CONF- 
9111178: 7. Australian conference on nuclear techniques of 
analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Australian 
conference on nuclear techniques of analysis: proceedings. Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that elastic recoil detection is a successful technique 
to measure hydrogen content in the near surface of amorphous hy- 
drogenated silicon (a:Si-H) thin film deposited on borosilicate 
substates. For the p-type a:Si the hydrogen concentration was 
found to linearly increase as function of depth from a value of 14.4 
at % at the surface to 18 at %, 3800 Aangstroems below the sur- 
face. 3 refs., 2 figs. 
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28831 (INIS-mf-13329, pp. 123-125) Surface composition of 
biomedical components by ion beam analysis. Kenny, M.J. 
(CSIRO, Div. of Applied Physics, Lucas Heights (Australia)); 
Wielunski, L.S.; Baxter, G.R. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights (Australia). 1991. 212p. (CONF- 
9111178: 7. Australian conference on nuclear techniques of 
analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Australian 
conference on nuclear techniques of analysis: proceedings. Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

Materials used for replacement body parts must satisfy a number 
of requirements such as biocompatibility and mechanical ability to 
handle the task with regard to strength, wear and durability. When 
using a CVD coated carbon fibre reinforced carbon ball, the sur- 
face must be ion implanted with uniform dose of nitrogen ions in 
order to make it wear resistant. The mechanism by which the wear 
resistance is improved is one of radiation damage and the required 
dose of about 10'* cm-? can have a tolerance of about 20%. To 
implant a spherical surface requires manipulation of the sample 
within the beam and control system (either computer or manually 
operated) to enable uniform dose all the way from polar to equato- 
rial regions on the surface. A manipulator has been designed and 
built for this purpose. In order to establish whether the dose is uni- 
form, nuclear reaction analysis using the reaction N(d,a)'C is 
an ideal method of profiling. By taking measurements at a number 
of points on the surface, the uniformity of nitrogen dose can be as- 
certained. It is concluded that both Rutherford Backscattering and 
Nuclear Reaction Analysis can be used for rapid analysis of sur- 
face composition of carbon based materials used for replacement 
body components. 2 refs., 2 figs. 


28832 (INIS-mf—13329, pp. 126-128) A study of experimen- 
tal simulation of mantle metasomatism by the proton 
microprobe. Sie, S.H. (Commonwealth Scientific and Industrial 
Research Organization, North Ryde (Australia). Div. of Exploration 
Geoscience); Suter, G.F.; Sweeney, R.J.; Green, D.H. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights (Aus- 
tralia). 1991. 212p. (CONF-9111178—: 7. Australian conference on 
nuclear techniques of analysis, Melbourne (Australia), 20-22 Nov 
1991). In 7th Australian conference on nuclear techniques of analy- 
sis: proceedings. Order Number DE92001401. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The chemistry of melts and fluids in the Earth's mantle is essen- 
tial to understand the processes that generate them and the 
source areas from which they derive. The characterisation of these 
phases is particularly relevant with regard to the geochemical 
changes which would occur in a mantle subjected to the percola- 
tion of fluids (for example fluids that derive from a hydrated 
subducting slab to influence basic geochemistry in subduction 
zones) and small degree melts which percolate into a relatively 
cool mantle beneath continents. The development of a technique in 
the Geology Department of University of Tasmania, of trapping and 
isolating these small degree melts and fluids in pre-stressed (frac- 
tured) olivine disks inserted into run capsules is described. Little 
success is reported with the analysis of subsurface inclusions in 
olivine containing trace amounts (e.g. up to 1000 ppm) of elements 
of interest. This is primarily due to the fact that olivine is a heavy 
absorber of secondary X-rays principally a function of its higher Fe 
content. However, some success was achieved in the analysis of 
small surface melt inclusions where corrections had to be made for 
the overlap of the beam on the encapsulating olivine. The results 
carry large uncertainties (20%), primarily due to the smallness of 
the sample hence the large contribution of underlying olivine, and 
also of surrounding olivine when the beam is larger than the sam- 
ple or when the beam drifts off the sample. An example of such 
measurements is described. Garnets in the peridotite were also 
analysed and this enabled the calculation of melt-garnet partition 
coefficients. 5 refs., 2 tabs. 


28833 (INIS-mf-13329, pp. 129-131) A study of VMS ore 
deposits by the proton microprobe. Huston, D.L. (Univ. of Tas- 
mania, Hobart (Australia). CODES); Large, R.R.; Bottril, R.S.; Sie, 
S.H.; Ryan, C.G. Australian Inst. of Nuclear Science and Engineer- 
ing, Lucas Heights (Australia). 1991. 212p. (CONF-9111178-: 7. 
Australian conference on nuclear techniques of analysis, Mel- 
bourne (Australia), 20-22 Nov 1991). In 7th Australian conference 





on nuclear techniques of analysis: proceedings. Order Number 
DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

As part of studies into the mineralogical distribution of gold in 
volcanogenic massive sulfide (VMS) ore deposits PIXE analysis by 
the proton microprobe has been used to determine the gold con- 
tent of pyrite and arsenopyrite from the Rosebery, Mt. Chalmers 
and Mt. Lyell deposits. In addition, the concentrations of Co, Ni, 
Cu, Zn, As, Sr, Y, Zr, Mo, Ag, Sb, Te, Au, Tl, Pb and Bi were also 
determined. 4 refs., 1 tab. 


28834 (INIS-mf-13329, pp. 135-137) Determination of trace 
element partition coefficients from experiments at high pres- 
sure using the proton microprobe. Green, T.H. (Macquarie 
Univ., North Ryde (Australia). School of Earth Sciences); Adam, J.; 
Sie, S.H. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights (Australia). 1991. 212p. (CONF-9111178—: 7. Aus- 
tralian conference on nuclear techniques of analysis, Melbourne 
(Australia), 20-22 Nov 1991). In 7th Australian conference on nu- 
clear techniques of analysis: proceedii Order Number 
DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

The partitioning of up to 7 indicator trace elements (Rb, Sr, Ba, 
Y, Zr, Nb and Ta) between silicate minerals (amphibole, clinopyrox- 
ene, mica) and silicate (basanite or tholeiitic andesite) or 
carbonatitic magmas at high pressure and temperature has been 
determined using the HIAF proton microprobe. These determina- 
tions for the silicate magmas are at natural or slightly enriched 
elemental levels, except for Nb and Ta which were significantly en- 
riched. The results provide essential data for the modelling of 
low-degree melting processes in the earth's mantie, and also for 
the modelling of geochemical modification (trace element enrich- 
ment) of localized regions in the earth's mantle, where this may be 
caused by highly alkaline (nephelinitic) or carbonatitic melts. 8 
refs., 1 tab. 


28835 (INIS-mf—13329, pp. 180-182) Thorium determination 
In urine and blood serum by chemical/radiochemical neutron 
activation analysis. Fardy, J.J. (Australian Nuclear Science and 


Technology Organisation, Lucas Heights (Australia)); Hewson, G. 


Australian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). 1991. 212p. (CONF-9111178-: 7. Australian confer- 
ence on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 
niques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A chemical/radiochemical neutron activation procedure with a 
lirnit ot detection for Th in urine and blood serum of 1 x 10-1? 
g.g~' was used to monitor the body fluids of mineral sand workers 
exposed to monazite. These levels were in the range 5-210 ng.L—' 
for urines and 170-1970 ng.L~ for serum. Attempts to directly 
correlate urine and serum levels with one another and with the ex- 
posure history of the individuals met with little success. Although 
the levels are variable they are low, being well below predicted val- 
ues based on air sampling and currently accepted biokinetic 
models for Th. 12 refs., 3 tabs. 


28836 (INIS-mf-13329, pp. 183-185) Probe microanalysis of 
aragonitic structures in marine organisms as a means of mea- 
suring population structure and mobility. Thresher, R.E. 
(CSIRO, Div. of Fisheries, Hobart, Tasmania (Australia)); Sie, S.H. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). 1991. 212p. (CONF-9111178-: 7. Australian confer- 
ence on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 
niques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Experiments began in 1987 with a view to using ontogenetic 
variation in the chemical composition of fish otoliths (‘ear bones’ - 
the first calcified tissue to develop in embryonic fishes) as an indi- 
cator of movement/migration patterns. Acquiring such data dictated 
the use of a probe microanalyzer, which could be scanned along 
the growth axis of an otolith and provide discrete information on 
otolith composition at different stages in the life of the animal. The 
suitability of electron and proton probe analyzers is examined and 
the optimal operating parameters determined for both, when deal- 
ing with biogenic aragonite matrices. 1 refs. 
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28837 (INIS-mf-13329, pp. 194-196) Applications of the 
Melbourne nuclear microprobe to the analysis of single crystal 
materials. Jamieson, D.N. (Melbourne Univ., Parkville (Australia). 
School of Physics). Australian Inst. of Nuclear Science and Engi- 
neering, Lucas Heights (Australia). 1991. 212p. (CONF-9111178-: 
7. Australian conference on nuclear techniques of analysis, Mel- 
bourne (Australia), 20-22 Nov 1991). In 7th Australian conference 
on nuclear techniques of analysis: proceedings. Order Number 
DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of the present paper is to describe some recent re- 
sults obtained with the Melbourne Nuclear Microprobe on HgCdTe, 
Au-bearing ores and high temperature superconductors Part of this 
work has involved the careful study of the effect of the intense mi- 
croprobe irradiation in the crystal structure. The results shown that 
swelling is an important and previously largely unrecognised cause 
of dechanneling for small scans. Dechanneling from point defects 
plays a lesser role, however this can be significant away from 
swollen regions, so steps have been taken to model the process 
and in general it is possible to obtain useful results without intro- 
ducing significant damage into the crystals. 8 refs., 3 figs. 


28838 (INIS-mf-13329, pp. 197-199) Detection of carbon in 
MOCVD grown MCT by NRA. Johnston, P.N. (Royal Melbourne 
Inst. of Tech. (Australia)); Ruso, S.P.; Elliman, R.G.; Cohen, D.D.; 
Dytiewski, N.; Pain, G.N. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights (Australia). 1991. 212p. (CONF- 
9111178: 7. Australian conference on nuclear techniques of 
analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Australian 
conference on nuclear techniques of analysis: proceedings. Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

The ingrown impurity concentration for carbon in Metal Organic 
Chemical Vapour Deposition grown Hg;_,Cd,Te(MCT) may have 
important consequences for electrical characteristics of the mate- 
rial. The concentrations for trial specimens have been determined 
using the nuclear reaction '*C@He,p)'*N. The aim of this work 
was to investigate whether nuclear reaction analysis can be used 
to determine the carbon impurity level in the epilayer and if so, as- 
sess the level of contamination in epilayers currently produced. 2 
refs., 2 figs. 


28839 (INIS-mf—13329, pp. 203-205) AMS at the University 
of Pennsylvania FN tandem: highlights and review. Flink, D. 
(Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia)); Middleton, R.; Klein, J. Australian Inst. of Nu- 
clear Science and Engineering, Lucas Heights (Australia). 1991. 
212p. (CONF-9111178—: 7. Australian conference on nuclear tech- 
niques of analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th 
Australian conference on nuclear techniques of analysis: proceed- 
ings. Order Number DE92001401. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Accelerator Mass Spectrometry (AMS) at the University of 
Pennsylvania has been active for close on a decade. At present, 
about 1000 'Be, 500 2®Al and 100 “'Ca samples are analysed 
per year and new innovative AMS techniques have been 
investigated and developed in parallel with a routine sample mea- 
surement schedule. Recent achievements in biomedical and earth 
science application are outlined. 10 refs. 


28840 (INIS-mf-13329, pp. 209-211) 3D PIXE tomography 
with elemental imaging of flyash samples - a preliminary in- 
vestigation. Saint, A. (Melbourne Univ., Parkville (Australia). 
School of Physics); Bench, G.; Moloney, G.; Legge, G.J.F. Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). 1991. 212p. (CONF-9111178-: 7. Australian confer- 
ence on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 
niques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Proton induced x-ray emission analyse tomography (PIXET) was 
used to provide 3-D images of elemental composition of a collec- 
tion of flyash particles (NBS 1366 standard flyash) held in 
cyanoacrylate matrix. It is emphasized that in order to apply PIXET 
to trace elements it is necessary to drastically increase the data 
collection rate so that the required statistics per pixel can be 
achieved in a reasonable time. The most direct way to achieve this 
is to increase the X-ray detection efficiency. 6 refs., 2 figs. 
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28841 (INIS-mf—13332, pp. 64) The Maon synagogue Meno- 
rah marble fragments - reconstruction based on stable 
isotopes analysis. Pearl, Z. (Weizmann Inst. of Science, Re- 
hovoth (Israel). Dept. of Isotopes); Magritz, M.; Amit, D.; Ilan, Z. 
Israel Geological Society, Jerusalem (Israel). 1990. 13p. (CONF- 
9004363-: 1990 Israel Geological Society annual meeting, Eilat 
(Israel), 23-26 Apr 1990). In Annual Meeting of the Israel Geologi- 
cal Society, 1990. Order Number DE92001402. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Abstract only. AGE ESTIMATION/isotope ratio; ARCHAEOLOGY/ 
age estimation; MARBLE/age estimation; ARCHAEOLOGICAL 
SPECIMENS; ARCHAEOLOGY; ISRAEL; NATURAL RADIOAC- 
TIVITY; MARBLE 


28842 (INIS-mf-13334, pp. 134) Determination of trace 
amounts of cadmium, cobalt, iron, molybdenum, seleniun and 
zinc In the second-generation biological reference material 
freeze-dried human serum by neutron activation analysis. Lavi, 
N. (israel Atomic Energy Commission, Yavne (israel). Soreq Nu- 
clear Research Center); Alfassi, Z.B. Ben-Gurion Univ. of the 
Negev, Beersheba (israel). Dept. of Nuclear Engineering. May 
1992. 146p. (CONF-9205231-: 17. Nuclear Societies of Israel 


workshop on long-baseline neutrino oscillations, Beer Sheva (Is- 
rael), 4 May 1992). In Proceedings of the 17th conference of the 
Nuclear Societies of Israel. Order Number DE92642284. Source: 
OSTI; NTIS (US Sales Only); INIS. 
Abstract only. BLOOD SERUM/neutron activation analysis; MET- 
S 


28843 (INIS-mf-14051) Carbon ("4C,'3C) and hydrogen (D) 
isctope measurements on atmospheric methane and its 
sources (sinks). Final report. Levin, |.; Doerr, H. Heidelberg Univ. 
(Germany). Inst. fuer Umweltphysik. Jul 1991 61p. (in German). 
Order Number DE92547877. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Concentrations and isotope ratios (‘°C/"*C and D/H) of atmo- 
spheric methane and methane from other sources were determined 
by gas chromatography and mass spectroscopy in specially 
prepared samples. The results were used for assessing the atmo- 
spheric methane inventory. (BBR). 


28844 (IPEN-PUB-358) Thorium determination by x-ray flu- 
orescence spectrom in simulated thorex process 
solutions. Yamaura, M.; Matsuda, H.T. Instituto de Pesquisas En- 
ergeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). Nov 1991. 
40p. (in Portuguese). Order Number DE92639986. Source: OSTI; 
NTIS (US Sales Only); INIS. 

From a dissertation submitted by Mitiko Yamaura to IPENin par- 
tial fulfillment of the requirements for a Master in Science degree, 
may 1982. 

The X-ray fluorescence method for thorium determination in 
aqueous and organic (TBP/n-dodecane) solutions is described. The 
thin film technique for sample preparation and a suitable internal 
standard had been used. The best conditions for Thorium determi- 
nation had been established studying some parameters as 
analytical line, internal standard, filter paper, paper geometry, sam- 
ple volume and measurement conditions. With the established 
conditions, thorium was concentration range of to 200 g TWL and 
in organic solutions (2-63g Th/L) with 1,5% of precision. The accu- 
racy of the proposed method was 3% in aqueous and organic 
phases. The detection limit was 1,2yg thorium for aqueous solu- 
tions and 1,4ug for organic solutions. Uranium, fission products, 
corrosion products and Thorex reagent components were studied 
as interfering elements in the thorium analysis. The matrix effect 
was also studied using the Thorex process simulated solutions. Fi- 
nally, the method was applied to thorium determination in irradiated 
thorium solutions with satisfactory results. (author). 


28845 (Juel-2561) Applications of instrumental neutron ac- 
tivation analysis in the Analytical Division of the Research 
Center Juelich (KFA). Erdtmann, G. Forschungszentrum Juelich 
GmbH (Germany). Zentralabteilung fuer Chemische Analysen. Dec 
1991. 36p. (CONF-9009507—: International workshop on neutron 
activation analysis in environment, Dubna (USSR), 18-20 Sep 
1990). Order Number DE92548303. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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The Radioanalytical Chemistry Section, as a part of the Central 
Division of Chemical Analysis of the Research Center KFA Juelich, 
has the task to provide and to apply nuclear methods in the analyt- 
ical service for the institutes and projects of the KFA and to 
customers outside. A great part of this service is trace element de- 
terminations by neutron activation analysis using the research 
reactor FRJ-2. The procedure for the instrumental technique is de- 
scribed and mainly practical aspects are reported in detail. It is 
based on the kg-method developed by Simonits and DeCorte. The 
results are calculated from the peak areas of the +7-lines and the 
corresponding ko-factors. A new variant of this procedure is re- 
quired, if the program used for the deconvolution of the -+-spectra 
provides absolute decay rates of the radionuclides instead of the 
y-emission rates. This variant is also described. Some examples of 
analyses carried out in the analytical service are presented and 
discussed mainly with respect to accuracy of the results and detec- 
tion limits. (orig.). 


28846 (LA~12352-T) Solution density and concentration 
measurement using noninvasive in situ ultrasonic resonance 
interferometry. Pope, N.G. Los Alamos National Lab., NM (United 
States). Jul 1992. 71p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92017293. Source: OSTI; NTIS; GPO Dep. 

Thesis. Submitted to Colorado State Univ., Fort Collins, CO. 

A method of noninvasively measuring the density and concentra- 
tion of NaCl solutions contained within stainless steel pipes has 
been developed. The pipe-solution system was energized using an 
ultrasonic transducer resulting in resonances at specific frequen- 
cies. The periodicity of the resonant peaks was determined by 
analyzing ultrasonic voltage response data using a fast Fourier 
transform to yield the power spectrum. In preliminary studies the 
periodicity was measured directly from the voltage response spec- 
trum. The resonant periodicities were correlated against known 
NaCl density and concentration standards. The concentration of 
unknown NaCl solutions was measured in situ with an accuracy of 
+0.15 M over a range of 0.4 to 3.4 M. The precision of each of 
the measurements range from 1 part in 10,000 to 1 part in 1000. 
The error resulting from temperature was at most 0.0287 M per de- 
gree Celsius or 0.59% over the range measured. Data collection 
time ranged from 1.7 seconds to 17.0 seconds. Literature on simi- 
lar but invasive techniques suggests that the technique developed 
here could be applied to a variety of industrial solutions including 
acids, caustics, petrochemicals, gases, foodstuffs, and beverages. 


28847 (LA-UR-92-1841) High-precision thorium RIMS for 
geochemistry. Fearey, B.L.; Tissue, B.M.; Olivares, J.A.; Loge, 
G.W.; Murrell, M.T.; Miller, C.M. Los Alamos National Lab., NM 
(United States). [1992]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920574—14: 6. international symposium on resonance ionization 
spectroscopy and its applications, Santa Fe, NM (United States), 
24-29 May 1992). Order Number DE92017405. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We present our latest results in the development of resonance 
ionization mass spectrometry (RIMS) using cw lasers to measure 
isotope ratios of importance in geochemistry and geochronology. 
The RIMS method provides a higher ionization efficiency than ther- 
mal ionization allowing analysis of smaller sample sizes, while 
maintaining equivalent internal precision. The bias introduced in 
230/282Th ratio measurements by the RIMS method when using 
narrow-band and broad-band lasers is discussed. Spectra of 2°Th, 
which can be used as an internal standard, are also presented. 


28848 (LA-UR-92-1862) Laser-based studies with an lon- 
trap mass spectrometer: lon tomography and analytical 
applications. Alexander, M.L. (Los Alamos National Lab., NM 
(United States)); Cisper, M.E.; Hemberger, P.H.; Nogar, N.S.; 
Williams, J.D.; Syka, J.E.P. Los Alamos National Lab., NM (United 
States). [1992]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-920574-10: 6. in- 
ternational symposium on resonance ionization spectroscopy and 
its applications, Santa Fe, NM (United States), 24-29 May 1992). 
Order Number DE92017529. Source: OSTI; NTIS; GPO Dep. 





The iron trap mass spectrometer (ITMS) is an ion storage device 
which consists of two hyperbolic endcaps and a hyperbolic ring 
electrode. This forms a trapping cavity having a volume of several 
cm®. An rf potential applied to the ring electrode produces a time- 
varying potential which can be used to trap and/or manipulate ions 
under controlled conditions. This device has been used in ion trap- 
ping studies for a number of years. More recently, a commercial 
version has been produced and sold which allows for mass- 
selective ejection of trapped ions, with subsequent detection by an 
electron multiplier. In this mode, it operates as a compact, high ef- 
ficiency, high resolution mass spectrometer. The instrument has 
found applications in GC/MS, in tandem mass spectroscopy and in 
portable mass spectral analysis. In this manuscript, we present a 
survey of recent results incorporating laser desorption, ionization, 
or photodissociation with ITMS. In one instance, we describe the 
use of laser photodissociation to map the spatial distribution of 
trapped ions in the ITMS. In this tomographic study, we have pa- 
rameterized the effects of trapping potential, buffer gas pressure, 
supplementary rf-potential, and laser intensity. In separate studies, 
laser desorption was used to generate gas phase ions in the ITMS 
from a solid probe, by irradiation of both neat and matrix-dissolved 
samples. The latter experiment produced both high molecular 
weight ions, and significant numbers of negative ions. 6 refs. 


28849 (PNL-SA-20441) Methods for probing the higher or- 
der structure of protein ions in the gas phase. Smith, R.D.; 
Light-Wahl, K.J.; Ogorzalek Loo, R.R.; Winger, B.E.; Loo, J.A.; 
Rockwood, A.L. Pacific Northwest Lab., Richland, WA (United 
States). Jun 1992. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9205196-3: 40. ASMS conference on mass spectrometry and allied 
topics, Washington, DC (United States), 31 May - 2 jun 1992). Or- 
der Number DE92017135. Source: OSTI; NTIS; GPO Dep. 
Short Communication. 

28850 (SAND-91-2311C) The deposition characteristics of 
compounds for CVD by FT-IR spectroscopy. Hardcas- 


tle, F.D. (Sandia National Labs., Albuquerque, NM (United States)); 
Peden, C.H.F.; Omstead, T.R.; Blewer, R.S.; Farkas, J.; Hampden- 
Smith, M.J.; Kodas, T.T. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 


921054—1: Materials Research Society (MRS) symposium on 
advanced metallization for very large scale integration (VLSI) appii- 
cations, Murray Hill, NJ (United States), 8-10 Oct 1992). Order 
Number DE92010778. Source: OSTI; NTIS; GPO Dep. 

Fourier transform-infrared spectroscopy (FT-IR) was used to in- 
vestigate the adsorption and thermally-induced decomposition of 
copper (I) 6-diketonate precursors of the type (hfac)CuL, where 
hfac is the hexafluoroacetylacetonate bidentate ligand and L is 
trimethylphosphine or 1,5-cyclooctadiene. The (hfac)CuPMes3 pre- 
cursor desorbs from the surface at very low temperatures whereas 
the (hfac)Cu(1,5-COD) dissociates on adsorption, liberating 1,5- 
COD and leaving a_ surface(hfac)Cu complex which can 
subsequently disproportionate. Evidence is provided for hydrogen- 
bonding between the hfac ligand and the surface silanols for 
(hfac)CuPMe3, but not for (hfac)Cu(1,5-COD). These results are 
consistent with the selective behavior of these precursors for cop- 
per deposition and s that the selectivity of the (hfac)CuPMe3 
and (hfac)Cu(1, 5-COD) precursors may be due to the ability of the 
hfac ligand to hydrogen bond to the surface silanol groups. 


28851 (S+-870916-2) Separation of air by selective 
adsorption of oxygen: Final report. Helgerud, T. Senter for In- 
dustriforskning, Oslo (Norway). Nov 1990. 24p. (in Norwegian). 
Order Number DE92540998. Source: OST]; NTIS. 

The report gives a summary of results and conclusions from the 
work to develop adsorbents for adsorption of oxygen from air. In 
addition to the actual results, the work has given considerably 
increased ability to evaluate technology and application of solid ad- 
sorbents generally, in connection with separation of gas flow in the 
processing of natural gas. 6 refs., 3 figs., 1 tab. 


28852 (UCRL-LR-109890) Chemical measurement capabill- 
tles at Lawrence Livermore National Laboratory. Raber, E.; 
Harrar, J.E. (eds.). Lawrence Livermore National Lab., CA (United 
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States). Apr 1992. 46p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92018227. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is an attempt to summarize the available analyti- 
cal chemistry and materials characterization techniques available 
LLNL. Emphasis of the techniques described is aimed at the vari- 
ety of samples for which intelligence information is sought and/or 
applications where sample size would be very limited and duplicate 
samples are usually not obtainable. Current instrumentation avail- 
able, types of samples presently being analyzed and a description 
of the various methods have been provided. LLNL has made an 
effort during the last three years to develop a forensic science ap- 
proach to sample analysis. Many of these capabilities are presently 
utilized, to some degree, for ongoing analysis of unusual samples 
provided by various sponsor agencies. The analytical techniques 
utilized, although coordinated through the Special Projects Pro- 
gram, take advantage of the full range of capabilities available at 
LLNL. This document represents input from several organizations 
at LLNL, all working together to provide the maximum level of 
available expertise: Condensed Matter and Analytical Sciences Di- 
vision of the Materials Science Directorate, Nuclear Chemistry 
Division of the Defense Sciences Directorate, Center for Accelera- 
tor Mass Spectrometry of the Physics Directorate, Biomedical 
Sciences Division of the Environmental Sciences and Biomedical 
Directorate, and Applied Technology Division of the Special Pro- 
jects Program Directorate. 


28853 (WINCO-11597) PC based analysis of alphe-particie 
spectra. Chapman, T.C. Westinghouse Idaho Nuclear Co., Inc., 
Idaho Falls, ID (United States). 16 Jan 1990. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. (CONF-900563-19: 7. symposium on X-ray and 
gamma-ray sources and applications: Radiation measurements 
and applications, Ann Arbor, Mi (United States), 21-24 May 1990). 
Order Number DE92017489. Source: OSTI; NTIS; INIS; GPO Dep. 

Recently developed personal computer (PC) software performs 
analysis of alpha-particle spectra. The spectra are collected using 
a commercially available multichannel analyzer board in the PC, in- 
terfaced with up to eight (8) alpha-particle detectors. The PC is a 
IBM PC-AT computer with a 20 Mbyte Bernoulli Box removable 
cartridge disk, a math co-processor, and a printer. Once saved on 
disk, the spectra are analyzed using the software described here. 
The PC analysis software performs automatic peak area determi- 
nation with operator override. Sample analysis can use measured 
detector efficiencies or chemical yields obtained from a radionu- 
clide spike or both. Background contribution corrections for all 
peaks are included. Upper limit values are calculated for nuclides 
specified by the operator and not found in the sample. Nuclide 
identification uses a master table of up to 64 nuclides with up to 8 
alpha lines for each nuclide. Any one of 32 available subtables can 
be selected for use in an analysis. Analysis time is short and is 
limited by interaction with the operator, not by calculation time. 
Both detailed and summary versions of final results are printed for 
ease of data reporting. Utilities included with the software provide 
nuclide table editing, subset table editing, energy calibration, effi- 
ciency calibration, and background analysis with background 
correction file update. 


28854 (WSRC-RP-89-1206) lon exchange in the nuclear in- 
dustry. Bibler, J.P. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1990]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
9007245—1: ION-EX '90: international conference on ion exchange 
processes, Wrexham (United Kingdom), 9-11 Jul 1990). Order 
Number DE92017923. Source: OSTI; NTIS; INIS; GPO Dep. 

lon exchange is used in nearly every part of the nuclear fuel 
cycle — from the purification of uranium from its ore to the final re- 
covery of uranium and transmutation products. lon exchange also 
plays a valuable role in the management of nuclear wastes gener- 
ated in the fuel cycle. 
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Refer also to citation(s) 27208, 27246, 27247, 27248, 27249, 
27280, 27285, 27286, 27287, 27289, 27290, 27293, 27294, 27295, 
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27296, 27301, 27302, 27303, 27304, 27307, 27327, 27338, 27357, 
27373, 27420, 27421, 27422, 27423, 27424, 27453, 27495, 27694, 
27871, 27872, 27911, 27913, 28577, 28646, 28707, 28741, 28746, 
28747, 28775, 28781, 29429, 29432 


28855 (CONF-9105116-, pp. 201-213) Observation of a bi- 
furcation to chemical Turing . Ouyang, Qi (Univ. of 
Texas, Austin (United States)); Swinney, H.L. Argonne National 
Lab., IL (United States). [1991]. From 9. symposium on energy en- 
gineering sciences: fluid and dynamical systems; Argonne, IL 
(United States); 13-15 May 1991. In Proceedings of the ninth sym- 
posium on energy engineering sciences: Fluid and dynamical 
systems. 340p. Order Number DE91015974. Source: OSTI; NTIS. 

Stationary quasi-two-dimensional chemical pattems are observed 
to emerge spontaneously in a thin gel layer as a control parameter 
is varied. The patterns just beyond the onset of instability are 
hexagons or stripes, depending on the control parameter values. 
These patterns are maintained indefinitely by feeding fresh chemi- 
cals from reservoirs. Similar bifurcations to hexagons and stripes 
have been found by Dufiet and Boissonade and by Barkley in nu- 
merical simulations of simple reaction-diffusion models with two 
chemical species. These laboratory experiments and numerical 
simulations provide the first evidence of a bifurcation to the pat- 
terns predicted by Alan Turing in 1952. 


28856 (CONF-9205209-1) The system H2O-NaCli. Bodnar, 
R.J. Virginia Polytechnic inst. and State Univ., Blacksburg, VA 
(United States). Fluids Research Lab. [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
89ER14065. From Pan American conference on research on fluid 
inclusions; Lake Arrowhead, CA (United States); 21-24 May 1992. 
Order Number DES2016355. Source: OST1I; NTIS; GPO Dep. 

Short communication. HALITE/solubility; WATER; SODIUM 
CHLORIDES; SALINITY; HALITE; SOLUBILITY; VAPOR PRES- 
SURE; CRITICAL TEMPERATURE; CRITICAL PRESSURE; 
EQUILIBRIUM; EQUATIONS 


28857 (CONF-9206207—1) Characterization of underivatized 
pterins by laser desorption Fourier transform mass spectrom- 
etry. Jacobson, K.B.; Hettich, R.L. Oak Ridge National Lab., TN 
(United States). [1992]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 6. in- 
ternational conference on pteridines; Seoul (Korea, Republic of); 
6-13 Jun 1992. Order Number DE92016785. Source: OSTI; NTIS; 
GPO Dep. 

Laser desorption FTMS provides a soft ionization technique for 
non-volatile pterins and generates characteristic positive and nega- 
tive ions. The positive ion spectra usually consist of (M+Na)* and 
(M+K)* ions, whereas the negative ion spectra reveal (M—H)- 
ions as well as fragment ions. Collision-induced dissociation experi- 
ments were used to probe the fragmentation pathways of these 
negative ions. The fragmentation observed for negative ions is in- 
fluenced by the exact structure and oxidation state of the pterin 
and provides detailed structural information which can be used to 
differentiate isomeric forms. This report describes the detailed ex- 
amination of the fragmentation of 6-methyipterin that is obtained by 
using laser desorption Fourier transform mass spectrometry 
(LDFTMS). In particular, deuterium exchange reactions were used 
to locate acidic hydrogens and to probe rearrangement processes. 
3 figs., 2 tabs., 7 ref. 


28858 (CONF-9207100—2) Characterization of radioactive 
mixed wastes: The scientific perspective. Griest, W.H.; Stokely, 
J.R. Jr. Oak Ridge National Lab., TN (United States). [1992]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 8. annual waste testing and 
quality assurance symposium; Arlington, VA (United States); 13-17 
Jul 1992. Order Number DE92016907. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper is concerned with the physical and chemical charac- 
terization of radioactive mixed wastes (RMW): what should be 
determined and how; the applications and limitations of current an- 
alytical methodologies, promising new technologies, and areas 
where further methodology research is needed. Constituents to be 
determined, sample collection, preparation, and analysis are con- 
sidered. The scope concerns mainly low level and very low level 
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RMW whose activities allow contact handling and analysis by Nu- 


clear Regulatory Commission- or Agreement State-licensed 
commercial laboratories. 


28859 (DOE/ER/13276-T5) Enhancement of activity and 
selectivity by Metal-Support Interactions (MSI): Progress 
» September 1, 1988—June 30, 1991. Vannice, M.A. Penn- 
syivania State Univ., University Park, PA (United States). Dept. of 
Chemical Engineering. Jul 1991. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-84ER13276. 
Order Number DE92016203. Source: OSTI; NTIS; GPO Dep. 

This report contains sections on: toluene and xylene hydrogena- 
tion over Pd, benzene and toluene hydrogenation over Pt, 
hydrogenation reactions over Au, CO oxidation over Au, hydro- 
genation of acetophenone over Pt, and ultrahigh vacuum study of 
PvTiO2 systems. (BT) 


28860 (DOE/ER/13411-T2) [Ligand Intermediates in metal- 
catalyzed reactions]: Progress report, July 1, 1989—June 30, 
1982. Utah Univ., Salt Lake City, UT (United States). Dept. of 
Chemistry. [1992]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-85ER13411. Order Number 
DE92018686. Source: OSTI; NTIS; GPO Dep. 

This report consists of sections on sigma bond complexes of 
alkenes, a new carbon-hydrogen bond activation reaction of alkene 
complexes, carbon-hydrogen bond migrations in alkylidene com- 
plexes, carbon- hydrogen bond migrations in alkyne complexes, 
synthesis, structure and reactivity of C, complexes, synthesis and 
reactivity of alcohol and ether complexes, new catalysts for the 
epimerization of secondary alcohols; carbon-hydrogen bond activa- 
tion in alkoxide complexes, pi/sigma equilibria in metal/O=CX’ 
complexes, and other hydrocarbon ligands; miscellaneous.(WET) 


28861 (DOE/ER/13511-2) Supported organometallic com- 
plexes: Surface chemistry, spectroscopy, and catalysis: 
Progress report, March 15, 1988—July 14, 1989. Marks, T.J. 
Northwestern Univ., Evanston, IL (United States). Dept. of Chem- 
istry. Feb 1990. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER13511. Order Number 
DE92017014. Source: OSTI; NTIS; GPO Dep. 

The goal of our program is to define those modes of interaction 
that take place between organometallic molecules and inorganic 
surfaces and, ultimately, to correlate various molecule-surface 
structures with catalytic properties. 


28862 (DOE/ER/13511-3) Supported organometallic com- 
plexes: Surface chemistry, spectroscopy, and catalysis: 
Progress report, July 15, 1989—July 14, 1990. Marks, T.J. North- 
western Univ., Evanston, IL (United States). Dept. of Chemistry. 
Feb 1991. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER13511. Order Number 
DE92017015. Source: OSTI; NTIS; GPO Dep. 

Adsorbing organometallic molecules onto the surfaces of inor- 
ganic supports such as Al2O3, MgClo, SiOz, etc. can result in 
dramatic enhancements in catalytic activity. The reasons for this 
and the structures of the resulting surface organometallic centers 
are not well understood. We have addressed this problem using 
thorium, uranium, and early transition metal complexes as model 
adsorbates. Characterization tools include catalytic and stoichio- 
metric reaction chemistry, reaction kinetics and isotopic labeling, 
quantitative poisoning studies, model solution chemistry, and a 
wide array of surface-sensitive physicochemical techniques such 
as CPMAS, NMR, EPR, and optical spectroscopy as well as titra- 
tion calorimetry. 


28863 (DOE/ER/13558-6) [Electronic structure and reactiv- 
ities of transition metal clusters]. Arizona State Univ., Tempe, 
AZ (United States). [1992]. 88p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-86ER13558. Order 
Number DE92016623. Source: OSTI; NTIS; GPO Dep. 

The following are reported: theoretical calculations (configuration 
interaction, relativistic effective core potentials, polyatomics, 
CASSCF); proposed theoretical studies (clusters of Cu, Ag, Au, Ni, 
Pt, Pd, Rh, Ir, Os, Ru; transition metal cluster ions; transition metal 
carbide clusters; bimetallic mixed transition metal clusters); reactiv- 
ity studies on transition metal clusters (reactivity with Ho, CoH,, 





hydrocarbons; NO and CO chemisorption on surfaces). Computer 
facilities and codes to be used, are described. 192 refs, 13 figs. 


28864 (DOE/ER/13702-5) A model approach to vanadium 
involvement in crude oll refining: Progress report. Christou, G. 
Indiana Univ., Bloomington, IN (United States). [1992]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-87ER13702. Order Number DE92018079. Source: OSTI; 
NTIS; GPO Dep. 

We continue to address the general question of what happens to 
crude oil vanadyl impurities under the reducing and sulfur-rich 
conditions present during industrial hydroprocessing conditions. Ad- 
ditional studies have been carried out in [V-O- chemistry, the 
latter appearing to be a frequently-encountered and stable initial 
product of VO?+ reduction. The characterization of the new 
complex V2O0(bpy)2Cl, (bpy=bipyridine) by crystallography, spec- 
troscopy and MO calculations has been accomplished. After initial 
reduction and deoxygenation of VO** species, sulfiding must occur 
since the final products during industrial processing are V2S3 and 
V3S4 polymers. We have therefore continued our detailed investi- 
gations into V/S chemistry. A remarkable product VO(S2)2(bpy) 
has resulted from a reaction between VOCI,*—, LizS and bpy. The 
molecule retains a vanadyl unit (albeit now V5*) but contains two 
persulfide (S,?-) ligands. 


28865 (DOE/ER/13986-T1) Chemistry of lower valent ac- 
tinide halides: Final report. Lau, K.H.; Hildenbrand, D.L. SRI 
International, Menlo Park, CA (United States). Materials Research 
and Chemical Engineering Lab. Jan 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
89ER13986. Order Number DE92017031. Source: OSTI; NTIS; 
GPO Dep. 

This research effort was concerned almost entirely with the first 
two members of the actinide series, thorium and uranium, although 
the work was later extended to some aspects of the neptunium- 
fluorine system in a collaborative program with Los Alamos 
National Laboratory. Detailed information about the lighter actinides 
will be helpful in modeling the properties of the heavier actinide 
compounds, which will be much more difficult to study experimen- 
tally. In this program, thermochemical information was obtained 
from high temperature equilibrium measurements made by 
effusion-beam mass spectrometry and by effusion-pressure tech- 
niques. Data were derived primarily from second-law analysis so 
as to avoid potential errors in third-law calculations resulting from 
uncertainties in spectroscopic and molecular constants. This ap- 
proach has the additional advantage of yielding reaction entropies 
that can be checked for consistency with various molecular con- 
stant assignments for the species involved. In the U-F, U-Cl, and 
U-Br systems, all of the gaseous species UX, UX2, UX3, UX,4, and 
UXs, where X represents the halogen, were identified and charac- 
terized; the corresponding species ThX, ThX2, ThX3, and ThX, 
were studied in the Th-F, Th-Cl, and Th-Br systems. A number of 
oxyhalide species in the systems U-0-F, U-0-Ci, Th-0-F, and Th-O- 
Cl were studied thermochemically. Additionally, the sublimation 
thermodynamics of NpF,4(s) and NpO2F2(s) were studied by mass 
spectrometry. 


28866 (DOE/ER/14020-3) Experimental and computational 
studies of polar solvation: Third year progress report, 1989- 
1991. Pennsylvania State Univ., University Park, PA (United 
States). [1991]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-89ER14020. Order Number 
DE92017298. Source: OSTI; NTIS; GPO Dep. 

Many articles and papers were published; a few are still in 
preparation or will be published. The solvation dynamics studies 
will be extended to ionic solutions. Computer simulations were also 
performed. A new line of research was begun on excited-state 
proton-transfer reactions catalyzed by alcohol solvents. (DLC) 


28867 (DOE/ER/14178-T1) [Selective carbon oxygen bond 
scission during reactions of oxygenates on single crystal cat- 
alysts}: Progress report. Illinois Univ., Urbana, IL (United States). 
[1992]. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER14178. Order Number 
DE92018687. Source: OSTI; NTIS; GPO Dep. 
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We have discovered that the carbon-oxygen bond in methanol 
can be selectively broken if the surface structure of the platinum 
catalyst is appropriately tailored. The objective of this project is to 
determine if variations in surface structure allow one to selectively 
break C-O and C-H bonds. The decomposition of a wide range of 
oxygenates on several carefully chosen faces of group Vill metals 
will be examined to see when C-O bond scission occurs and what 
new chemistry we can find on stepped surfaces. 


28868 (DOE/ER/14193-1) Thermochemistry of transition 
metal clusters: Technical progress report. Armentrout, P.B. 
Utah Univ., Salt Lake City, UT (United States). Dept. of Chemistry. 
[1992]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER14193. Order Number 
DE92018713. Source: OSTI; NTIS; GPO Dep. 

Collision-induced dissociation studies show that Ti, Fe, Co, and 
Ni cluster ions dissociate primarily by sequential atom loss, with 
exceptions. Studies of V and Cr clusters are being analyzed. A 


cluster ion photodissociation spectrometer is being constructed and 
tested. (DLC) 


28869 (DOE/ER/60514—6) Intermolecular potential func- 
tions from spectroscopic properties of bound 
complexes: Third progress report, July 1, 1991-June 30, 1992. 
Muenter, J.S. Rochester Univ., NY (United States). Dept. of Chem- 
istry. [1992]. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO02-87ER60514. Order Number 
DE92018643. Source: OSTI; NTIS; GPO Dep. 

Goal is to consolidate the information from high resolution spec- 
troscopy of weakly bound cluster molecules through a theoretical 
model of intermolecular potential energy surfaces. The ability to 
construct analytic intermolecular potential functions that accurately 
predict the interaction energy between small molecules will have a 
major impact in chemistry, biochemistry, and biology. This docu- 
ment presents the evolution and capabilities of a potential function 
model developed here, and then describes plans for future devel 
opments and applications. This potential energy surface (PES) 
model was first used on (HCCH)2, (CO2)2, HCCH - COz; it had to 
be modified to work with HX dimers and CO2-HX complexes. Po- 
tential functions have been calculated for 15 different molecular 
complexes containing 7 different monomer molecules. Current 
questions, logical extensions and new applications of the model 
are discussed. The questions are those raised by changing the re- 
pulsion and dispersion terms. A major extension of the PES model 
will be the inclusion of induction effects. Projects in progress in- 
clude PES calculations on (HCCH)s, containing complexes, 
(HX)2, HX - CO2, COz - CO, (CO2)3, and (OCS)z. The first PES 
calculation for a nonlinear molecule will be for water and ammonia 
complexes. Possible long-term applications for biological molecules 
are discussed. Differences between computer programs used for 
molecular mechanics and dynamics in biological systems are dis- 
cussed, as is the problem of errors. 12 figs, 74 refs. (DLC) 


28870 (DOE/ID/12778-3) Development of high temperature 
catalytic membrane reactors. Aluminum Co. of America, Pitts- 


burgh, PA (United States). Feb 1992. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC07-881D12778. 
Order Number DE92016809. Source: OSTI; NTIS; GPO Dep. 

Significant progress was made in 1991 on the development of 
ceramic membranes as catalytic reactors. Efforts were focused on 
the design, construction and startup of a reactor system capable of 
duplicating relevant commercial operating conditions. With this sys- 
tem, yield enhancement was demonstrated for the dehydrogenation 
of ethylbenzene to styrene in a membrane reactor compared to the 
standard packed bed configuration. This enhancement came with 
no loss in styrene selectivity. During operation, coke deposition on 
the membrane was observed, but this deposition was mitigated by 
the presence of steam in the reaction mixture and a steady state 
permeability was achieved for run times in excess of 200 hours. 
Work began on optimizing the membrane reactor by exploring sev- 
eral parameters including the effect of No diluent in the reaction 
feed and the effect of a N2 purge on the permeate side of the 
membrane. This report details the experimental progress made in 
1991. Interactions with the University of Wisconsin on this project 
are also summarized. Finally, current status of the project and next 
steps are outlined. 
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28871 (DOE/PC/91311-T2) Configurational diffusion of as- 
phaltenes in fresh and aged catalyst extrudates: Quarterly 
progress report, December 20, 1991-March 20, 1992. Guin, 
J.A.; Tarrer, A.R. Auburn Univ., AL (United States). Dept. of Chem- 
ical Engineering. [1992]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91311. Order Num- 
ber DE92015667. Source: OSTI; NTIS; GPO Dep. 

This quarter we performed some initial scoping experiments 
dealing with the diffusive adsorption of petroleum/asphalt and coal 
molecules on alumina catalysts. In this experiments, the concentra- 
tion of solute molecules in a bath exposed to the adsorbing solid 
(alumina) was monitored as a function of time. Because these are 
only preliminary scoping experiments, no quantitative calculations 
of diffusivity or adsorption equilibria were made; however, these 
experiments do demonstrate the feasibility of the finite bath tech- 
nique for diffusivity determination. 


28872 (ECN-I-92-025) Alr separation techniques: An 
inventory of techniques to produce ‘pure’ oxygen for the com- 
bustion of coal fines In a CO2(g)/O2(g)-environment. Van Ree, 
R. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Jun 1992. 99p. (in Dutch). Order Number 
DE92542156. Source: OSTI; NTIS (US Sales Only); Also available 
from the Netherlands Energy Research Foundation (ECN), P.O. 
Box 1, 1755 ZG Petten (Netherlands). 

A short-term option to reduce the emission of antropogenic CO2 
is the combustion of pulverized coal in a CO2(g)/Oo(g)- 
atmosphere. An overview is given of the available or developed 
techniques to produce ‘pure’ oxygen. The techniques are com- 
pared for O2(g) production costs, production capacities, energy 
input and the present state of development, based on a vast 
amount of data from the literature. Four O2(g)-production tech- 
niques are compared: cryogenic distillation, memebrane separation 
techniques, adsorption techniques and absorption techniques and 

ition of water. It is concluded that at this moment only 
cryogenic distillation is an appropriate technique to produce a 
quantity of ‘pure’ oxygen, which is sufficient for the combustion of 
coal in a 600 MWe pulverized coal-fired power plant. For the 
medium-term absorption techniques in the form of the MOLTOX- 
process (a continuous liquid adsorption/desorption chemical air 
separation technique, based on the priciple of Temperature-Swing- 
Adsorption (TSA)) can be competitive. For the long-term two 
alternative techniques in the form of membrane separation with 
closed anorganic ceramic membranes and the decomposition of 
water can be of value. 27 figs., 4 tabs., 4 apps., 34 refs. 


28873 (GSF-34/91) Validation of estimation methods for 
physico-chemical characteristics of organic substances. 
Brueggemann, R. (GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH, Neuherberg (Germany). Projektgruppe Umwelt- 
gefaehrdungspotentiale von Chemikalien (PUC)); Altschuh, J. GSF 
- Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Nov 1991. 257p. (In German). Contract 
EuratonYGSF 3501-88-11 ED ISP D. Order Number DE92558198. 
Source: OSTI; NTIS (US Sales Only). 

It is the aim of this work to estimate different substance charac- 
teristics with the aid of validated techniques for extensive lists of 
organic chemicals. Property-property relationships (PPR) are to be 
used for this primarily. The validity of estimate relations is charac- 
terized by the two quantities ‘accuracy’ and ‘range of validity’, 
which influence each other. In order to describe and to quantify 
these quantities, specific instruments are developed. The accuracy 
of a PPR is analyzed by means of ten statistical criteria; these are 
based on a comparison of the measured and computed values in 
the final analysis. Different techniques of PPR for the assessment 
of the same characteristics were compared with regard to their ac- 
curacy. So-called Hasse diagrams were used for this purpose. For 
the description of the range of validity of an estimate relationship, 
the compounds of a test sentence are classified with the aid of 15 
structural features; existence or nonexistence of a feature is coded 
in the form of a binary sample. The structural features describe 
functional groups, substituent, hetero atoms, bond types, but also 
simple structural features. Among other things, one can select 
substance-class-specific subsets of a test set with the aid of this 
binary classification (e.g. halogenated alkenes); in this way, one 
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can examine class-specific relations or establish them. However, 
the main advantage is that the outliers of an estimate relationship 
can be examined very simply with regard to structural similarities in 
order to check the range of validity of the PPR. The validity of a 
series of estimation techniques was examined with these instru- 
ments for the substance characteristics water solubility, Henry 
coefficient, vapour pressure, sorption coefficient for ground or sedi- 
ment, bioconcentration factor for fish (the latter two only to a 
limited extent). (orig./BBR). 


28874 (INIS-mf-13208, pp. 434) Studies on etching kinetics 
of flux grown RFeO.(R=Y,Er) crystals. Bamzai, Krishen (Jammu 
Univ. (India). Dept. of Physics); Sharma, K.K.; Razdan, A.K.; Kotru, 
P.N.; Wanklyn, B.M. Department of Atomic Energy, Bombay (In- 
dia). Board of Research in Nuclear Sciences. Jan 1991. 511p. 
(CONF-9101139-: Solid state physics symposium, Bombay (India), 
1-4 Jan 1991). In Proceedings of the solid state physics sympo- 
sium held at Bombay during January 1-4, 1991. Vol. 33C. Order 
Number DE92001395. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. ERBIUM OXIDES/etching; 
IRON OXIDES/etching; YTTRIUM OXIDES/etching; ACTIVATION 
ENERGY; ETCHING; NITRIC ACID; PHOSPHORIC ACID 


28875 (INIS-mf-13321) Guidelines for the determination of 
selected trace metals in aerosols and in wet precipitation. Ref- 
erence methods for marine pollution studies. Regional seas. United 
Nations Environmental Programme; World Meteorological Organi- 
zation, Geneva (Switzerland); International Atomic Energy Agency, 
Vienna (Austria). Oct 1988 20p. Project ME/01502-81-01;Project 
FP/5101-84-01. Order Number DE92640055. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This publication describes sampling and analytical procedures 
suitable for the collection and analysis of representative samples of 
atmospheric aerosols and wet precipitation for selected trace met- 
als. 11 refs, 2 tabs. 


28876 (INIS-SU-317/A, pp. 451-452) Chemical stability of 
HTSC-ceramics YBa2Cu,0y in concentrated and diluted solu- 
tions. Firsov, N.|. (Novosibirskij Ehlektrotekhnicheskij Inst., 
Novosibirsk (Russian Federation)); Chernysheva, V.V.; Chernyj, 
V.N.; Shadrin, V.S.; Zinov'ev, V.B. AN SSSR, Moscow (Russian 
Federation). Inst. Metallurgii; AN SSSR, Moscow (Russian Federa- 
tion). Inst. Obshchej i Neorganicheskoj Khimii. 1989. 511p. (In 
Russian). (CONF-8809536-: 1. All-Union conference on physical 
chemistry and technology of high-temperature superconducting ma- 
terials, Moscow (USSR), 13-15 Sep 1988). In Physical chemistry 
and technology of high-temperature superconducting materials: 
Proceedings of conference. Order Number DE92001397. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Solubility of HTSC ceramics was studied at room temperature in 
concentrated and diluted acids and bases. The results of some ex- 


periments are given. The pertinent recommendations are given. 1 
tab. 


28877 (INIS-SU-317/A, pp. 453-454) Effect of various fac- 
tors on completeness and stoichiometry of precipitation of 
charge for YBa2Cu,07 compositions. Pershina, E.D. (Simfer- 
opol'skij Gosudarstvennyj Univ., Simferopol (Ukraine)); Milyukova, 
E.T.; Faerman, M.D.; Groshenko, N.A. AN SSSR, Moscow (Rus- 
sian Federation). Inst. Metallurgii; AN SSSR, Moscow (Russian 
Federation). Inst. Obshchej i Neorganicheskoj Khimii. 1989. 511p. 
(In Russian). (CONF-8809536—: 1. All-Union conference on physi- 
cal chemistry and technology of high-temperature superconducting 
materials, Moscow (USSR), 13-15 Sep 1988). In Physical 
chemistry and technology of high-temperature superconducting ma- 
terials: Proceedings of conference. Order Number DE92001397. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Coprecipitation of YBazCugO7 compositions from aqueous- 
ethanolic, aqueous-acetonic and aqueous solutions using oxalic 
acid and sodium carbonate was studied. The precyntation com- 
pleteness was checked by X-ray fluorescence analysis. It turned 
out to be unsuitable to use sodium carbonate as a precipitator 
because of high solubility product of the precipitating form. It is es- 
tablished that the optimal charge composition using oxalic acid in 
precipitation can be attained with an aqueous-acetonic mixture at 
pH=1-2 using aqueous solutions of nitrates. 4 refs. 








28878 (INIS-SU-317/A, pp. 456-457) Hydrogen in 
YBa2Cu,07_,; ceramics. Chudnovskij, F.A. (AN SSSR, Leningrad 
(Russian Federation). Fiziko-Tekhnicheskij Inst.); Bajkov, Yu.M.; 
Egorov, E.A.; Zhizhenkov, V.V.; Egorov, V.M. AN SSSR, Moscow 
(Russian Federation). Inst. Metallurgii; AN SSSR, Moscow (Rus- 
sian Federation). Inst. Obshchej i Neorganicheskoj Khimii. 1989. 
511p. (In Russian). (CONF-8809536-: 1. All-Union conference on 
physical chemistry and technology of high-temperature supercon- 
ducting materials, Moscow (USSR), 13-15 Sep 1988). In Physical 
chemistry and technology of high-temperature superconducting ma- 
terials: Proceedings of conference. Order Number DE92001397. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To study the state of hydrogen in ceramics, physicochemical 
equilibrium in the water vapors-YBa2Cu307_5; ceramics system 
was studied. The study was carried out using proton magnetic res- 
onance (PMR) spectroscopy, differential scanning calorimetry 
(DSC), thermogravimetry, as well as manometric and mass spec- 
trometric methods. It is noted that estimations of hydrogen content 
in ceramics using the PMR method and thermogravimetry corre- 
late, but disagree with the data of isotopic and physicochemical 
studied. The latter two methods can practically determine only ac- 
tive hydrogen in terms of chemical and diffusion aspects. 6 refs. 


28879 (INIS-SU-317/A, pp. 462-463) Physicochemical study 
of high-temperature 4-component oxide conductors. 
Volkov, A.|. (Belorusskij Tekhnologicheskij Inst., Minsk (Belarus)); 
Komshilova, O.N.; Nalivajko, A.G.; Rat’kovskij, |.A.; Zharskij, |.M.; 
Yaglov, V.N.; Stepanenko, A.V. AN SSSR, Moscow (Russian Fed- 
eration). Inst. Metallurgii; AN SSSR, Moscow (Russian Federation). 
Inst. Obshchej i Neorganicheskoj Khimii. 1989. 511p. (In Russian). 
(CONF-8809536-: 1. All-Union conference on physical chemistry 
and technology of high-temperature superconducting materials, 
~Moscow (USSR), 13-15 Sep 1988). In Physical chemistry and 
technology of high-temperature superconducting materials: Pro- 
ceedings of conference. Order Number DE92001397. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Thorough tenzometric study of YBaSrCu,07_; ceramics was 
carried out. Depending on oxygen pressure, at which the given ce- 
ramics was fired, oxygen content in it also changed. The maximum 
attained oxygen content corresponded to 7-5=6.86 composition. It 
is shown that properties of high-temperature superconducting ce- 
ramics was related to copper heterovalency, in particular Cu*?/ 
Cur? It is noted that some copper atoms must be stabilized in the 
superconductor structure in the higher (+3) oxidation degree to pro- 
duce materials with higher Te. 


28880 (IS-T-1567) Dimerization kinetics and products of 
a-substituted o-quinodimethanes derived from benzene and 
furan. Leung, Man-kit. Ames Lab., IA (United States). 20 Jul 1992. 
256p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-82. Order Number DE92018813. 
Source: OSTI; NTIS; GPO Dep. 

Effects of the a-substitutions on the termini of the reactive diene 
unit of o-quinodimethanes revealed a non-concerted mechanism 
for furan-based and benzene-based o-quinodimethane (o-QDM) 
dimerizations. In section one, the coexistence of the cisoid and 
transoid transition states in the diradical formation step is evi- 
denced by the stereochemistry of the dimers. In view of the results 
of the furan-based o-QDM dimerizauons, it is believed that the re- 
gioselectivity in the diradical cyclization step is controlled mainly by 
the interaction between the active sites on the furan moieties in the 
diradical ring closure step, not by the intemal bond rotations of the 
carbon chain of the diradical intermediate. In section two, it was 
found that the trend of the regioselectivity. along the size of the a- 
substituents, of benzene-based o-QDM dimerizatidns is opposite to 
that of the Diels-Alder reactions. On the basis of the trends, it is 
suggested that the Diels-Alder reaction mechanism of benzene- 
based o-QDM's is concerted while the dimerization mechanism of 
benzene-based 0-QDM's is stepwise. Because of their similar acti- 
vation parameters, it is proposed that the parent o-xylylene and 


other o-xylylenes dimerize via a similar two step, diradical mecha- 
nism. 


28881 (LBL-31876) Threshold photodetachment spec- 
troscopy of negative lons. Kitsopoulos, T.N. Lawrence Berkeley 
Lab., CA (United States). Dec 1991. 187p. Sponsored by USDOE, 
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Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE92017090. Source: OSTI; NTIS; GPO Dep. 

This thesis is concerned with the development and application of 
high resolution threshold photodetachment spectroscopy of 
negative ions. Chapter | deals with the principles of our photode- 
tachment technique, and in chapter Il a detailed description of the 
apparatus is presented. The threshold photodetachment spectra of 
I-, and SH-, presented in the last sections of chapter Il, indicated 
that a resolution of 3 cm—' can be achieved using our technique. 
In chapter Ill the threshold photodetachment spectroscopy study of 
the transition state region of | + HI and | + Di reactions is dis- 
cussed. Our technique probes the transition state region directly, 
and the results of our study are the first unambiguous observations 
of reactive resonances in a chemical reaction. Chapters IV, V and 
VI are concerned with the spectroscopy of small silicon and carbon 
clusters. From our spectra we were able to assign electronic state 
energies and vibrational frequencies for the low lying electronics 
states of Si, (n=2,3,4), Cs and their corresponding anions. 


28882 (LBL-31878) Studies of transition states and radi- 
cals by negative lon photodetachment. Metz, R.B. Lawrence 
Berkeley Lab., CA (United States). Dec 1991. 504p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE92017011. Source: OSTI; NTIS; 
GPO Dep. 

Negative ion photodetachment is a versatile tool for the produc- 
tion and study of transient neutral species such as reaction 
intermediates and free radicals. Photodetachment of the stable 
XHY~ anion provides a direct spectroscopic probe of the transition 
state region of the potential energy surface for the neutral hydrogen 
transfer reaction X + HY — XH + Y, where X and Y are halogen 
atoms. The technique is especially sensitive to resonances, which 
occur at a specific energy, but the spectra also show features due 
to direct scattering. We have used collinear adiabatic simulations of 
the photoelectron spectra to evaluate trail potential energy surfaces 
for the biomolecular reactions and have extended the adiabatic 
approach to three dimensions and used it to evaluate empirical po- 
tential energy surfaces for the | + Hi and Br + HI reactions. In 
addition, we have derived an empirical, collinear potential energy 
surface for the Br + HBr reaction that reproduces our experimental 
results and have extended this surface to three dimensions. Pho- 
todetachment of a negative ion can be also used to study neutral 
free radicals. We have studied the vibrational and electronic spec- 
troscopy of CH,NO, by photoelectron spectroscopy of CH,NO2~, 
determining the electron affinity of CH2NO2, gaining insight on the 
bonding of the 2B, ground state and observing the *A, excited 
state for the first time. Negative ion photodetachment also provides 
a novel and versatile source of mass-selected, jet-cooled free radi- 
cals. We have studied the photodissociation of CH2NO2 at 270, 
235, and 208 nm, obtaining information on the dissociation products 
by measuring the kinetic energy release in the photodissociation. 


28883 (LBL-31926) The dynamics of azulene in liquids and 
compressed gases on ultrafast timescales. Schultz, K.E. 
Lawrence Berkeley Lab., CA (United States). Feb 1992. 126p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract ACO3-76SF00098. Order Number DE92017122. Source: 
OSTI; NTIS; GPO Dep. 

The ultrafast dynamics of vibrationally hot ground state azulene 
molecules have been time resolved by picosecond transient ab- 
sorption spectroscopy in a variety of solvents including hexane, 
chloromethanes, methanol, CCIF;, Xe and Kr. A high pressure op- 
tical cell was used to liquify gases for use as solvents and change 
their density and temperature, independently, over the entire liquid 
density range. Experimental results indicate the vibrational cooling 
rate is strongly solvent dependent, with cooling rates of approxi- 
mately 20 psec in molecular solvents and approximately 150 psec 
in atomic solvents. Comparison of the rates in Xe and Kr at con- 
stant density demonstrates the strong effect of solvent mass on 
energy transfer. The effect of solvent temperature on vibrational 
cooling is minimal, as is the effect of solvent density. This latter re- 
sult is quite surprising in light of earlier experiments on simpler 
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molecular systems, such as lp in Xe. This anomalous density effect 
is examined in light of Isolated Binary Collision (IBC) theory and 
bulk thermal transport models. Both theories accurately model all 
experimental results obtained with the exception of the density ef- 
fort. Possible explanations for the breakdown of the IBC theory in 
this case are offered along with methods to improve IBC theory for 
application to complex three dimensional molecular systems. 


28884 (LBL-32295) Liquid-liquid equilibria in Binary sys- 
tems: Monte-Carlo simulation for calculating the effect of 
nonrandom mixing. Lambert, S.M.; Soane, D.S.; Prausnitz, J.M. 
Lawrence Berkeley Lab., CA (United States). Apr 1992. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9207105-2: 6. international conference 
on fluid properties and phase equilibria for chemical process de- 
sign, Cortina d'Ampezzo (Italy), 19-24 Jul 1992). Order Number 
DE92017020. Source: OSTI; NTIS; GPO Dep. 

Monte-Carlo simulations of a lattice model for incompressible 
monomer/r-mer mixtures are used to obtain accurate results for the 
configurational energy of mixing. Based on simulation results, the 
energy of mixing is correlated as a function of temperature and 
composition using an empirical expression. The configurational 
Helmholtz energy is obtained upon using the Gibbs-Helmholtz 
equation with Guggenheim’s athermal entropy of mixing as bound- 
ary condition. Since Monte-Carlo simulations give essentially exact 
results for the lattice model, the effects of nonrandom mixing on 
the configurational thermodynamic properties of a binary mixture 
can be determined. The expression generated here produces coex- 
istence curves that are more accurate than those from other 
models, especially near the critical region. 


28885 Method of solubilizing phthalocyanines and metal- 
lophthalocyanines. Rathke, J.W.; Chen, M.J.; Fendrick, C.M. To 
Dept. of Energy. 1 Jun 1990. USA Patent patent application 7- 
531,733. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 


DE92017200. Source: OSTI; NTIS; GPO Dep. 
A one-step method of manufacturing soluble phthalocyanines 


and metallophthalocyanines, like zinc phthalocyanine, by convert- 
ing a _ phthalocyanine or a _ metallophthalocyanine to a 
trialkylsilyl-substituted derivative is disclosed. The phthalocyanine 
or metallophthalocyanine is converted to a soluble trialkylsilyl- 
substituted derivative by interacting the phthalocyanine or 
metallophthalocyanine with an active metal amide, like lithium 
2,2,6, 6-tetra-methylpiperidide, and a_ halotrialkylsilane, like 
chiorotrimethyisilane, to provide a phthalocyanine compound, like 
phthalocyanine monomers, dimers or polymers, metalated or un- 
metalated, that are soluble in organic media. 


28886 (SAND-91-2457C) Preparation of  aryl-bridged 
polysiisesquioxane aerogels. Loy, D.A. (Sandia National Labs., 
Albuquerque, NM (United States)); Russick, E.M.; Shea, K.J. San- 
dia National Labs., Albuquerque, NM (United States). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920402-47: Material Research 
Society spring meeting, San Francisco, CA (United States), 27 Apr 
- 2 may 1992). Order Number DES2018822. Source: OSTI; NTIS; 
GPO Dep. 

We report the preparation of a new class of organic/inorganic hy- 
brid aerogels from aryl-bridged polysilsesquioxanes. 1,4- 
Bis(triethoxysilyl)benzene and 4,4'-bis(triethoxysilyl)- biphenyl were 
sol-gel processed to form phenyl- and biphenyl-bridged 
polysilsesquioxane gels. The gels were then dried using supercriti- 
cal carbon dioxide extraction. It was discovered that aryl-bridged 
polysilsesquioxane aerogels are indeed formed, but with a pro- 
nounced influence on surface area from the reaction conditions 
used in preparing the initial gels. Specifically, high surface area 
aerogels (up to 1750 m?/g) are obtained from gels prepared with 
either acid or base catalysts. With reduced concentrations of base 
catalyst, however, supercritical processing afforded phenyl-bridge 
xerogel-like materials. The materials were characterized by 
nitrogen sorption surface analysis and by transmission electron mi- 
croscopy. 8 refs., 5 figs., 1 tab. 


28887 (SAND-92-0541) Loads from the detonation of 
hydrogen-air-steam mixtures. Boyack, K.W.; Tieszen, S.R.; 
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Stamps, D.W. Sandia National Labs., Albuquerque, NM (United 
States). Jul 1992. 141p. Sponsored by. USDOE, Washington, DC 
(United States); Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). DOE Contract AC04-76DP00789. Order Number 
DE92019318. Source: OSTI; NTIS; GPO Dep. 

The purpose of this study is to investigate transient pressure 
loads form hydrogen combustion. Specifically, this study relates 
pressure loads to variations in mixture and initial conditions, mix- 
ture heterogeneities, ignition location, and variations in geometry. 
This study has shown that initial conditions and variations in mix- 
ture have a large effect upon the adiabatic isochoric complete 
combustion, detonation, and reflected detonation pressures. An in- 
ert gas layer between a detonable gas mixture and surface can 
give rise to reflected pressures higher than in the homogeneous 
case. A deflagration-to-detonation transition (DDT) event near a 
surface gives rise to higher reflected pressures, and lower im- 
pulses, than if the DDT occurred far from the surface. Edges and 
corners focus detonation waves, which increases both pressures 
and impulses over those seen from a normally reflected detonation. 
The loads at points behind an obstacle is less than the load that 
would be seen if the obstacle were not there. 


28888 (UCRL-JC—110655) The adsorption of Cg and the 
co-adsorption of Ceo and H2O0 on a-AleO3 (1102)(2 x 1). 
Hamza, A.V.; Balooch, M. Lawrence Livermore National Lab., CA 
(United States). May 1992. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9206180-4: 14. combustion research meeting, Tahoe City, 
CA (United States), 14-17 Jun 1992). Order Number DE92018002. 
Source: OSTI; NTIS; GPO Dep. 

The adsorption of Ceo and the co-adsorption of Cen and H20 on 
a-A1203(1102)(2 x |) has been investigated by temperature- 
programmed desorption (TPD) spectroscopy. Cép is adsorbed on a 
clean and well-characterized sapphire surface at room temperature 
by evaporation from a thin Cép film previously vacuum deposited 
on a stainless steel substrate or from Ceo powder enclosed in gold 
foil. Multilayer desorption of Cgq (detected as a doubly ionized par- 
ticle, m/e=360, with a quadrupole mass spectrometer) is observed 
with a peak temperature for desorption increasing from 520 to 570 
K with increasing coverage. The peak shape is characteristic of 
zero-order desorption kinetics with an activation energy of 32.4 + 
0.4 kcal/mol and a pre-exponential factor of 4.3 x 10"* monolayer/ 
s. At submonolayer coverages (< 0.5 monolayer, where one mono- 
layer equals 1.21 x 10'* molecules/cm?) the bonding of the C® to 
the substrate is observed with a peak temperature for desorption 
between 430 and 460 K. Activation energy and pre-exponential 
factor calculated based on first-order desorption kinetics are 25 + 
6 kcal/mol and 6.3 x 10’ s—' respectively. Exposure Of Ceo to a 
water predosed surface at room temperature did not displace the 
adsorbed surface hydroxyls. Concomitant desorption of Ceo and 
some water is observed from a water predosed surface subse- 
quently exposed to Cg multilayers. Whereas, water post-dosed 
onto a Cgo-covered surface has a reduced sticking probability. 


28889 (WINCO-11551) Algebraic equation balancing: Sim- 
plicity with effectiveness. Filby, E.E. (Westinghouse Idaho 
Nuclear Co., Inc., Idaho Falls, ID (United States)). Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 31 Jul 
1989. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC07-841D12435. Order Number DE92017476. 
Source: OSTI; NTIS; INIS; GPO Dep. 

One of the most troublesome questions that confronts the chem- 
istry instructor is how to teach students to balance chemical 
equations. This Journal, and others concerned with chemical edu- 
cation, have devoted considerable space to the issue. Of course, 
simpler systems can be solved “by inspection” and most chemists 
start out with that approach. Later, we learned to use one of the 
standard methods for balancing oxidation-reduction reactions. Fi- 
nally, we may have been taught, or re-invented for ourselves, one 
of the simple or matrix-type algebraic methods. This paper will 
briefly discuss these various methods and the problems they 
present, and then outline the very positive practical and pedagogi- 
cal considerations in the choice of the simple algebraic method to 
teach beginning and practicing chemists how to balance equations. 





28890 (WINCO-11552) Systematic tools for chemical equa- 
tion balancing. Filby, E.E. (Westinghouse Idaho Nuclear Co., Inc., 
Idaho Falls, ID (United States)). Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). 31 Jul 1989. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. Order Number DE92017477. Source: OSTI; NTIS; 
INIS; GPO Dep. 

One of the most important skills that chemists and chemical en- 
gineers must develop is the ability to balance chemical equations. 
The normal first method taught is “balancing by inspection’, which 
is sometimes explained as simply “mental algebra.” Every textbook 
surveyed for this paper presents equation balancing first as a mat- 
ter of trial and error; this includes four very recently published 
books. Very little further guidance is provided until oxidation- 
reduction reactions must be balanced. The most commonly taught 
approaches for balancing, redox equations have been the oxidation 
state change and ion-electron methods. Unfortunately, redox reac- 
tions are usually treated as a new topic, and what the student has 
teamed about “ordinary” equations is of little or no help. All too of- 
ten, these contradictions simply confuse and frustrate students, 
and equation balancing is relegated to the status of a black art. 
This is ironic because such,confusion and frustration is not neces- 
sary: Chemical equations can, in fact, be balanced by explicitly 
definable mathematical methods. The purpose of this paper is to 
outline the algebraic methods involved. 


28891 (WINCO-11741) Management of engineering design 
information. Gray, J.A. Westinghouse Idaho Nuclear Co., Inc., 
Idaho Falls, ID (United States). 26 Aug 1991. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC07-841D12435. (CONF-9110344—11: Westinghouse computer 
symposium, Monroeville, PA (United States), 21-22 Oct 1991). Or- 
der Number DE92017225. Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Idaho Nuclear Company, Inc. (WINCO) purchased 
a Design Management software package called SHERPA for use 
on the $1 billion Special Isotope Separation Project Sherpa is a 
customizable software shell that provides for the administrative 
management of the design function including production, approval, 
distribution and configuration control of project information. This 
project information can be either electronic or the traditional paper 
hardcopy. The use of this computerized system resulted in en- 
hanced productivity and quality performance for the management, 
engineering, and administrative personnel on the project. The soft- 
ware currently runs on an HP9000 model 835 using the HP-UX 
operating system. The software had been completely customized 
to meet specific project needs. Existing databases were converted 
or left in tact to be accessed through the Sherpa software. Access 
to the system is available through IBM PCs. Dec terminals, Sun 
work stations, HP terminals, and X-windows terminals, in short 
most existing WINCO workstations. The software and hardware 
were delivered in February of 1990, and the system was on-line 
with all necessary data converted by the end of April Through the 
use of the electronic approval function and the highly sophisticated 
query capabilities of the software, a cost savings of over 1500 per- 
sonnel hours were realized during the closeout of the Project. The 
software has since been modified for use in the management of 
WINCO Environmental Compliance Information including Permits, 
NEPA, and RECRA documentation and records. Use of this soft- 
ware and hardware has resulted in an increase in quality and a 
large cost savings to WINCO. 


4004 Electrochemistry 


Refer also to citation(s) 27178, 27181, 27182, 27183, 27184, 
27185, 27335, 27380, 27695, 28647 


28892 (DOE/ER/13932-T2) [Electron transfer rates at sem/- 
conductor/liquid interfaces}: Progress report. Lewis, N.S. 
California Inst. of Tech., Pasadena, CA (United States). Div. of 
Chemistry and Chemical Engineering. [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
88ER13932. Order Number DE92018559. Source: OSTI; NTIS; 
GPO Dep. 

Work has focused on several aspects of the fundamental chem- 
istry and physics semiconductor/liquid junction behavior. These 
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projects have been directed primarily towards GaAs/liquid contacts, 
because GaAs/liquid systems provide high energy conversion 
efficiencies and offer an opportunity to gain mechanistic under- 
standing of the factors that are important to control in an efficient 
photoelectrochemical energy conversion system. 


28893 (DOE/PETC/TR-92/9) An electrochemical study of 
adsorption of sodium ethyixanthate on coal pyrite and mineral 
pyrite. Richardson, A.G. (Oak Ridge Associated Universities, Inc., 
TN (United States)); Gray, M.L.; Lai, R.W.; Khan, S.U.M. USDOE 
Pittsburgh Energy Technology Center, PA (United States). Coal 
Preparation Div. Aug 1992. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). (CONF-890505-2: 3. international 
conference on fundamentals of adsorption, Sonthofen (Germany), 
7-12 May 1989). Order Number DE92018655. Source: OSTI; 
NTIS; GPO Dep. 

An electrochemical study of coal pyrite and mineral pyrite was 
carried out in the presence of various concentrations of sodium 
ethyixanthate in solutions of pH 3.4 and pH 9.3. A mechanism of 
charge-transfer adsorption of sodium ethykxanthate has been 
gested on the basis of electrochemical cyclic voltammetric (CV) 
data on mineral pyrite at pH 3.4. This charge-transfer adsorption 
occurs through a double-electron-transfer oxidation of two xanthate 
ions to form an adsorbed dixanthogen molecule on the pyrite sur- 
face. No clear peak of adsorption of sodium ethyixanthate was 
observed on mineral pyrite in pH 9.3. 


28894 (WSRC-MS-90-263) Electrochemical oxidation of or- 
ganic waste. Almon, A.C.; Buchanan, B.R. Westi 
Savannah River Co., Aiken, SC (United States). [1990]. 29p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-9011146-2: 4. international forum on 
electrolysis in the chemical industry, Fort Lauderdale, FL (United 
States), 12-15 Nov 1990). Order Number DE92017061. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Both silver catalyzed and direct electrochemical oxidation of 
organic species are examined in analytical detail. This paper de- 
scribes the mechanisms, reaction rates, products, intermediates, 
capabilities, limitations, and optimal reaction conditions of the elec- 
trochemical destruction of organic waste. A small bench-top 
electrocell being tested for the treatment of small quantities of lab- 
oratory waste is described. The 200-mL electrochemical cell used 
has a processing capacity of 50 mL per day, and can treat both ra- 
dioactive and nonradioactive waste. In the silver catalyzed process, 
Ag(l) is electrochemically oxidized to Ag(Il), which attacks organic 
species such as tributylphosphate (TBP), tetraphenylborate (TPB), 
and benzene. In direct electrochemical oxidation, the organic 
species are destroyed at the surface of the working electrode with- 
out the use of silver as an electron transfer agent. This paper 
focuses on the destruction of tributylphosphate (TBP), although 
several organic species have been destroyed using this process. 
The organic species are converted to carbon dioxide, water, and 
inorganic acids. 


4005 Photochemistry 
Refer also to citation(s) 28786, 28892, 29370, 30193 


28895 (DOE/ER/13789-5) Electron transfer reactions in mi- 
croporous solids: Progress report, June 1991-May 1992. 
Mallouk, T.E. Texas Univ., Austin, TX (United States). Dept. of 
Chemistry. May 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-87ER13789. Order Number 
DE92016222. Source: OSTI; NTIS; GPO Dep. 

We have studied electron transfer quenching of the excited state 
of Ru(bpy)32* in aqueous suspensions of zeolites Y, L, and mor- 
denite. The internal pore network of the zeolite is ion-exchanged 
with methyliviologen cations, which quench the excited state of the 
surface-bound sensitizer. A detailed study of the quenching and 
charge recombination kinetics, using time-resolved luminescence 
quenching and transient diffuse reflectance spectroscopies, shows 
to remarkable effects: first, the excited state quenching is entirely 
dynamic is large-pore zeolites (L and Y), even when they are pre- 
pared as apparently “dry” powders (which still contain significant 
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amounts of internally sited water). Second, a lower limit for the dif- 
fusion coefficient of the MV** ion in these zeolites, determined by 
this technique, is 10—” cm?sec, i.e., only about one order of mag- 
nitude slower than a typical ion in liquid water, and 2-3 orders of 
magnitude faster than charge transfer diffusion of cations in 
polyelectrolyte films or membranes such as Nafion. Surface sensiti- 
zation of internally platinized layered oxide semiconductors such as 
Kg_xHxNbgO17-nH2O (x ~ 2.5) yields photocatalysts for the pro- 
duction of H2 and |,_ in aqueous iodide solutions. Layered alkali 
niobates and titanates form a class of zeolitic wide-bandap semi- 
conductors, and are the first examples of photocatalysts that 
evolve hydrogen from an electrochemically reversible (i.e., non- 
sacrificial) electron donor with visible light excitation. 


28896 (DOE/ER/13934-3) Studies of combustion reactions 
at the state-resolved diftterential cross section level: Progress 
report, July 1, 1991—February 28, 1992. Houston, P.L. Cornell 
Univ., Ithaca, NY (United States). Dept. of Chemistry. 25 Mar 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-88ER13934. Order Number DE92017387. 
Source: OSTI; NTIS; GPO Dep. 

State-resolved differential reaction cross sections provide per- 
haps the most detailed information about the mechanism of 
chemical reaction, but heretofore they have been extremely difficult 
to measure. This program explores a new technique for obtaining 
differential cross sections with product state resolution. The three- 
dimensional velocity distribution of state-selected reaction products 
is determined by ionizing the appropriate product, waiting for a de- 
lay while it recoils along the trajectory imparted by the reaction, 
and finally projecting the spatial distribution of ions onto a two di- 
mensional screen using a pulsed electric field. Knowledge of the 
arrival time allows the ion position to be converted to a velocity, 
and the density of velocity projections can be inverted mathemati- 
cally to provide the three-dimensional velocity distribution for the 
selected product. The main apparatus has been constructed and 
tested using photodissociations. The proposed research will both 
develop the new technique and employ it to investigate methyl rad- 
ical, formyl radical, and hydrogen atom reactions which are 
important in combustion processes. We intend specifically to char- 
acterize the reactions of CH3 with Ho and H2CO; of HCO with Oz; 
and of H with CH,,CO2, and Oo. 


4006 Radiation Chemistry 
Refer also to citation(s) 27874, 30176, 30193 


28897 (EGG-M-92301) Gamma radiolysis of chlorinated 
hydrocarbons. Arbon, R.E.; Mincher, B.J.; Meikrantz, D.H. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). [1992]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. (CONF-920851-59: Spectrum ‘92: nu- 
clear and hazardous waste management international topical 
meeting, Boise, ID (United States), 23-27 Aug 1992). Order Num- 
ber DE92018028. Source: OSTI; NTIS; GPO Dep. 

This program is the idaho National Engineering Laboratory 
(INEL) component of a joint collarborative effort with Lawrence Liv- 
ermore National Laboratory (LLNL). The purpose of this effort is to 
demonstrate a viable process for breaking down hazardous halo- 
genated organic wastes to simpler, non-hazardous waste using 
high energy ionizing radiation. The INEL effort focuses on the use 
of spent reactor fuel gamma radiation sources to decompose com- 
plex wastes such as PCBs. At LLNL, halogenated solvents such as 
carbon tetrachloride and trichloroethylene are being studied using 
accelerator radiation sources. The INEL irradiation experiments 
concentrated on a single PCB congener so that a limited set of de- 
composition reactions could be studied. The congener 2,2’, 
3,3',4,5',6,6’ - octachlorobiphenyl was examined following expo- 
sure to various gamma doses at the Advanced Test Reactor (AIR) 
spent fuel pool. The decomposition rates and products in several 
solvents are discussed. 3 refs. 


4007 Radiochemistry and Nuclear Chemistry 


Refer also to citation(s) 28017, 28847, 28858, 28862, 28865, 
29025, 29734, 29736, 29737, 29739, 29740, 29748, 30091 
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28898 (DOE/ER/61035-T1) Coordination chemistry of the 
212Pb/2'2Bj nuclear transtormation: Alpha-emitting radiophar- 
maceuticals: Final technical report. Parks, N.J.; Harris, W.R.; 
Keen, C.L.; Cooper, S.R. California Univ., Davis, CA (United 
States). Lab. for Energy-Related Health Research. Jul 1992. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-90ER61035. (UCD-472-504). Order Number 
DE92019048. Source: OSTI; NTIS; INIS; GPO Dep. 

Subdivisions of this project are: (a) the synthesis of prototypical 
thiolate and dithiocarbamate based hexacoordinate complexes, (b) 
radiochemical engineering for generation of no-carrier-added lead 
and bismuth radioelements, (c) the first isolation of bismuth-binding 
proteins from in vivo studies with cyclotron produced 205/206pj 
tracer, and (d) initial development of transport mechanisms for the 
intracellular radiobiological study of alpha emitting bismuth, and (e) 
the initiation of chemical equilibrium studies and biochemical path- 
ways with cyclotron-produced, no-carrier-added, °°Pb (T,/2 = 51 
hr). 


28899 (DOE-HMIP-RR-92.018) Complexation of Np(V) in 
aqueous solutions. Askarieh, M.M. (imperial College of Science, 
Technology and Medicine, London (United Kingdom)); Hansford, 
M.I.; Staunton, S.; Rees, L.V.C. Department of the Environment, 
London (United Kingdom). Her Majesty's Inspectorate of Pollution. 
1992. 84p. Contract PECD-7/9/421. Order Number DE92640057. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Various parameters affecting the diffusion coefficient of neptu- 
nium (V) in clay systems have been studied; e.g. clay mineralogy, 
the charge compensating cation in the clay, the ionic strength of a 
background perchlorate solution and the presence of three organic 
ligands. Several well established techniques have been employed 
to obtain stability constants for the neptunium systems; Np(V)/ 
EDTA and Np(V)/citrate, Np(V)/Aldrich Humic Acid (AHA), Np(V)/ 
Gorleben Humic Acid (GHA) and for the uranium systems U(VI)/ 
EDTA, U(Vi)/citrate and U(VI)/AHA. The experimental techniques 
employed were UV/visible spectroscopy, polarography, solvent ex- 
traction and ion exchange. (Author). 


28900 (DPST—88-947) Neptunium sorption and co 
precipitation of strontium in simulated DWPF salt solution. 
Mcintyre, P.F.; Orebaugh, E.G.; King, C.M. Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (United States). Savannah River Lab. 30 
Nov 1988. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001 ;ACO9-89SR18035. Or- 
der Number DE92018140. Source: OSTI; NTIS; INIS; GPO Dep. 

Batch experiments performed using crushed slag saltstone (~40 
mesh) removed >80% of 2°7Np from simulated Defense Waste 
Processing Facility (DWPF) salt solution. The concentration of 
237Np (110 pCi/ml) used was 1000x greater than levels in actual 
DWPF solutions. Neptunium-239 was used as a tracer and was 
formed by neutron activation of uranyl nitrate. Results showed that 
small amounts of crushed saltstone (as little as 0.05 grams), 
removed >80% of neptunium from 15 ml of simulated DWPF solu- 
tion after several hours equilibration. The neptunium is sorbed on 
insoluble carbonates formed in and on the saltstone matrix. Further 
testing showed that addition of 0.01 and 0.10 ml of 1 molar Ca** 
(ie. Ca (NO3)2, CaClo) into 15 mi of simulated DWPF solution 
yielded a white carbonate precipitate which also removed >80% of 
the neptunium after 1 hour equilibration. Further experiments were 
performed to determine the effectiveness of this procedure to co- 
precipitate strontium. 


28901 (IAEA-TECDOC-649) Preparation of kits for Tc™ 
radiopharmaceuticals. International Atomic Energy Agency, Vi- 
enna (Austria). May 1992. 94p. Order Number DE92640060. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This publication details preparation under Good Manufacturing 
Practices (GMP) of thirteen widely used ®°Tc™ radiopharmaceuti- 
cals and their quality assurance practices, The objective of this 
document is to present to those who intend to launch a kit prepara- 
tion programme a set of preparation procedures and other relevant 
information gathered during kit production over a period of more 
than a decade, to serve as a good starting point. The manuals and 
monographs included in the document are based on the experi- 
ence gained in two major centres. The publication of this material 





is intended to give a typical example, and not the only possible 
procedure for preparing the kits. Following the essentials of these 
kit preparation procedures, it is always possible to make alterations 
to the composition of the kits. The kits described here concern 
widely used *Tc™ radiopharmaceuticals which do not require a 
Single Photon Emission Computed Tomography (SPECT) camera. 
These examples of the “first generation” of kits are not very intri- 
cate to prepare. Although it is advisable to have only one agent for 
a given intended use, a few agents for each purpose, e.g. EHDP 
and MDP for bone imagining, have been included in the document 
so that the reader can have some flexibility in selecting a particular 
kit. 24 refs, 2 figs. 


28902 (IPEN-PUB-353) Quality control "TIC! solution ob- 
tained at IPEN-CNEN/SP through the direct method of ”'TI 
preperation. Fernandes, L.; Silva, C.P.G. da. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
Sep 1991. 15p. (in Portuguese). (CONF-9105279-: 1. Brazilian 
meeting on nuclear applications, Recife (Brazil), 27-30 May 1991). 
Order Number DE92640061. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The radiopharmaceutical 2°'TICI is used in Nuclear medicine for 
myocardial visualization. The solution of 2°'TICI was prepared us- 
ing ?°'TI obtained by irradiating a natural mercury target with 
protons. This radionuclide was subjected to different quality control 
processes to verify the purity required for its use in Medicine. 
Some of these controls concerned the determination of 2°°T|, 2°'T] 
and 2°2T|; the chemical identification of 2°'TI*'; the hydrazine con- 
centration, mercury contamination and the presence of phosphate. 
Furthermore, the biologic distribution in Wistar rats and tests for 
sterility, pyrogens and for toxicity were carried out. It was verified 
that the solution obtained was in the form of thallous chloride. This 
radiopharmaceutical can give a good heart im in animals but 
due to the contamination of 2°'T] with 2°°TI and 2°] its use in hu- 
man beings is not possible unless enriched 2°2Hg is used as target 
of irradiation. (author). 


28903 (IPEN-PUB-359) Studies for the production of '2°/ at 
the CV-28 cyclotron of IPEN-CNEN/SP. Mestnik, S.A.C.; Men- 
gatti, J. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). Feb 1992. 10p. (in Portuguese). (CONF- 
9109109-: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). Order Number 
DE92640062. Source: OSTI; NTIS (US Sales Only); INIS. 

The ideal conditions to produce '=°| through the '*Te (p,2n) 1291 
reaction at the CV-28 cyclotron of IPEN-CNEN/SP (protons , Emax 
24MeV) were studied in this work. Two target materials were 
tested: pure TeO2 and TeO2 with 2%Al2O3. The chemical separa- 
tion of '*! was carried out by a dry distillation process with a high 
frequency induction furnace. The results obtained up to now show 
the best separation yields (80%) in the following conditions: (1) 
Target: pure TeO2; (2) Furnace temperature: 760+5°C; (3) Diffu- 
sion time: 2 min; (4) Oxygen flux rate: 30-40ml/min. (author). 


28904 (LBL-32233) Studies of fundamental properties of 
rutherfordium (Element 104) using organic complexing a 
Czerwinski, K.R. Lawrence Berkeley Lab., CA (United States). Apr 
1992. 146p. nsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE92016925. Source: OSTI; NTIS; GPO Dep. 

Chemical properties of rutherfordium (Rf) have been investigated 
with the organic ligands triisooctylamine (TIOA), tributylphosphate 
(TBP), and thenoyltrifluoroacetone (TTA). The TIOA studies showed 
that Rf behaves differently than Th and Eu and most similarly to 
Zr, only Zr and Rf extract from 12 M HCI. This result is further evi- 
dence that Rf is a Group 4 element. Studies with TBP showed that 
Rf chemical behavior differed from the other Group 4 elements. 
The extraction by TBP at different chloride concentrations showed 
that Rf at times behaves more like Pu** than Zr or Hf. At high 
chloride concentrations, Rf and Pu extraction decreased. Under the 
same conditions, Zr, Hf and Th extraction increased. In addition, Rf 
extraction by TBP was affected by hydrogen ion concentration, 
while Zr and Hf extraction was not. TTA extractions were used to 
determine the Keg, , and the ionic radius of Rf. The of Keq for 
Rf with TTA was calculated to be 3.18 + 0.90. The first four log 
Kpya’s for Rf are calculated to be —2.6 + 0.7, —5.9 + 1.7, -10.2 
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+ 2.9, and -14.5 + 4.1. These hydrolysis constants indicate that 
Rf will not hydrolyze at conditions under which Zr, Hf, and Pu will. 
Calculations of the ionic radius were made with the log Keq for Rf 
derived with TTA. The ionic radius of Rf was calculated to be 91 + 
4 pm for the 6-coordinate species and 102 + 4 pm for the 8- 
coordinate species. A search for the isotope 2°SRf was conducted 
using TTA chemistry. In 300 experiments, seven SF events and no 
alpha events were observed in the Rf chemical fraction. The ob- 
served SF events attributed to 2®°Rf and had a half-life of 500 
+209%° seconds and a production cross section of 140 + 50 pb. 


28905 Production of aluminum-26. Steinkruger, F.J.; Phillips, 
D.R. To Dept. of Energy. 1990. Filed date 17 Dec 1990. USA 
Patent patent application 7-628,125. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE92015809. Source: OSTI; NTIS; GPO Dep. 

This invention is a method of producing Al-26 from potassium 
chloride by exposing it to a proton beam in order to break potas- 
sium and chlorine atoms into smaller pieces, which include Al-26. 
The Al-26 is isolated from the potassium chloride and substances 
produced by the beam by means of extraction and ion exchange. 


28906 (WSRC-MS—92-049) Measurement of trace uranium- 
235 and plutonium-239, 240 In waste tank material at the 
Savannah River Site. Mahannah, F.N.; Maxwell, S.L. Ill. Westing- 
house Savannah River Co., Aiken, SC (United States). [1992]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACOS-89SR18035. (CONF-9207102-21: Institute of Nu- 
clear Materials Management (INMM) annual meeting, Orlando, FL 
(United States), 19-22 Jul 1992). Order Number DE92018535. 
Source: OSTI; NTIS; INIS; GPO Dep. 

At the Savannah River Site (SRS), large quantities of radioactive 
liquid waste are evaporated to reduce volume before eventual pro- 
cessing through the In-Tank Precipitation process. Actinides in the 
liquid waste are only slightly soluble in the highly alkaline waste 
solution. Since some of the actinide isotopes are fissionable, the 
quantities being processed through the evaporator system are of 
interest. To better quantify the concentration and mass of fission- 
able material entering the evaporator system and eventually 
deposited as salt, analysis of the actinide elements were neces- 
sary. The predominant fissionable actinide isotopes of interest are 
U5 and Pu®*. To enable the reliable measurement of these ra- 
dionuclides, the Central Laboratory has developed high speed 
separation techniques to measure U**5 content by Isotope Dilution 
Mass Spectrometry and Pu*.240 by alpha spectrometry. Due to 
the high radioactivity levels in the samples all separations are 
performed in shielded analytical cells. Uranium is purified and con- 
centrated using a high speed extraction chromatography technique 
that employs applied vacuum and columns containing tri 
(2-ethylene) phosphate solvent coated on a small particle inert sui 
port. The uranium method enables measurement of U 
concentrations to 1 x 10-4 g/L. Plutonium is purified and concen- 
trated using a high speed anion exchange technique. The Pu 
method enables measurements of Pu*.24° to 2 x 10-® g/L. 
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Refer also to citation(s) 27211, 28425, 28740, 28792, 28850, 
29010, 29011 


28907 (DOE/ER/13508—-4) Mass resolved resonance loniza- 
tlon spectrosc of combustion radicals. Cornell Univ., Ithaca, 
NY (United States). 23 Jun 1992. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER13508. 
Order Number DE92016833. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: REMP! spectroscopy 
of HCO and DCO; Rempi spectroscopy of the ethynyl radical; 
REMPI spectroscopy of new electronic states of C2; and a flame 
sampling laser ionization mass spectrometer. 


28908  (DOE/ER/13822-5) Studies in premixed combustion: 
Progress report, November 1, 1990-October 31, 1992. Sivashin- 
sky, G.I. City Coll. of New York, NY (United States). Levich Inst. for 


Physicochemical Hydrodynamics. [1992]. 13p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER13822. Order Number DE92018646. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses the following topics on premixed combus- 
tion: theory of turbulent flame propagation; pattern formation in 
premixed flames and related problems; and pattern formation in 
extended systems. (LSP) 


28909 (DOE/ER/13966-3) Computational and experimental 
study of laminar flames: Progress report, September 1, 1990— 
October 31, 1991. Smooke, M.; Long, M. Yale Univ., New Haven, 
CT (United States). Dept. of Mechanical Engineering. [1991]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER13966. Order Number DE92017978. Source: 
OSTI; NTIS; GPO Dep. 

During fiscal year 1991 we have made substantial progress in 
both the computational and experimental portions of our research. 
In particular we have continued our study of non-premixed 
axisymmetric methane-air flames. Computer calculations of multidi- 
mensional elliptic flames with two carbon atom chemistry using a 
shared memory parallel computer are reported for the first time. 


Also laser spectroscopy of flames utilizing a neodymium laser are 
also reported. (GHH) 


28910 (ETDE-mf-92557960) Investigations of the reaction 
CH,(X tlide °B,;) + O2 — in the temperature range 
233 K < T < 433 K. Max-Planck-institut fuer Stroemungs- 
forschung. Bericht. Bley, U.; Koch, M.; Temps, F.; Wagner, H.G.; 
Wolf, M. Max-Planck-institut fuer Stroemungsforschung, Goettingen 
(Germany). Dec 1991 20p. (in German). Order Number 
)E92557960. Source: OSTI; NTIS (US Sales Only). 

In this work the overall rate constant of the reaction °CH. + Oo 
— products (1) was studied with the Laser-Magnetic-Resonance in 
the temperature range 233 K << T << 433 K. The temperature 
dependent rate constant was obtained. The maximum ratio of the 
H-forming product channels (1, and 1,) at room temperature was 
determined to (ki, + 2kip)/K; < 0.2. (orig/BBR). 


28911 (LBL-31581) Freely propagating open premixed tur- 
bulent flames stabilized by swirl. Chan, C.K. (Hong Kong 
Polytechnic, Kowloon (Hong Kong)); Lau, K.S.; Chin, W.K.; Cheng, 
R.K. Lawrence Berkeley Lab., CA (United States); Hong Kong 
Polytechnic, Kowloon (Hong Kong). Dec 1991. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9203140-3: 1992 Spring meeting of the 
Western States Section of the Combustion Institute, Corvallis, OR 
(United States), 23-24 Mar 1992). Order Number DE92017116. 
Source: OSTI; NTIS; GPO Dep. 

A novel means has been developed for using weak swirl to sta- 
bilize freely propagating open premixed turbulent flames (swirl 
numbers between 0.05 to 0.3). By injecting a small amount of air 
tangentially into the co-flow of a concentric burner, stationary 
flames can be maintained above the burner exit for a large range 
of mixture, turbulence and flow conditions. The absence of physical 
surfaces in the vicinity of the flame provides free access to laser 
diagnostics. Laser Doppler anemometry and laser Mie scattering 
measurements of four flames with and without incident turbulence 
show that their features are typical of wrinkled laminar flames. The 
most distinct characteristics is that flame stabilization does not rely 
on flow recirculation. Centrifugal force induced by swirl causes flow 
divergence, and the flame is maintained at where the local mass 
flux balances the burning rate. The flame speeds can be estimated 
based on the centerline velocity vector, which is locally normal to 
the flame brush. This flame geometry is the closest approximation 
to the 1-D planar flame for determining fundamental properties to 
advance turbulent combustion theories. 18 refs. 


28912 (LBL-32020) Premixed turbulent combustion to op- 
posed streams. Kostiuk, L.W.; Cheng, R.K. Lawrence Berkeley 
Lab., CA (United States). Mar 1992. 20p. Sponsored by USDOE, 
Washington, DC (United States); Natural Sciences and Engineering 
Research Council of Canada, Ottawa, ON (Canada); Edmonton 
Churchill Foundation. DOE Contract AC03-76SF00098. (CONF- 
9203140—-2: 1992 Spring meeting of the Western States Section of 
the Combustion Institute, Corvallis, OR (United States), 23-24 Mar 
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1992). Order Number DE92016996. Source: OSTI; NTIS; GPO 
Dep. f 

Premixed turbulent combustion in opposed streams has been 
studied experimentally by the use of two component laser doppler 
aneomometry. This flow geometry is part of a class of stagnating 
flows used to study turbulent combustion in recent years. It does 
not involve any surface near the flames because of the flow sym- 
metry thus circumventing many of the effects of flame surface 
interaction. The mean non-reacting flow is found to be self-similar 
for all the conditions studied in this and the stagnation plate config- 
uration. A homogeneous region of plane straining is produced in 
the vicinity of the stagnation and there is a strong interaction be- 
tween the turbulence in the flow and the mean straining which can 
increase the rms velocity as the flow stagnates. The reacting flow 
fields are found to be symmetric about the free stagnation point. 
The traverses of mean axial velocity in the stagnation streamlines 
for reaction flows are not dramatically different from the non- 
reaction flows. These results differ from turbulent combustion 
experiments where the flow is stagnated by a flat plate. The extinc- 
tion limits was studied for propane:air mixtures. 11 refs. 


28913 (LBL-32408) Fourteenth combustion research con- 
ference. Lawrence Berkeley Lab., CA (United States). [1992]. 
347p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. (CONF-9206180-Summs.: 14. 
combustion research meeting, Tahoe City, CA (United States), 14- 
17 Jun 1992). Order Number DE92017086. Source: OSTI; NTIS; 
GPO Dep. 

A total of 92 papers (arranged alphabetically by author) are in- 
cluded. Separate abstracts have been prepared for the data base. 
(DLC) 


28914 (NUTEK-FBT-92-4) Expansion of a freely bubbling 
fluidized bed. Part 1 and 2. Johnsson, Filip; Andersson, Sven. 
NUTEK - Swedish National Board for Industrial and Technical De- 
velopment, Stockholm (Sweden); Chalmers Univ. of Technology, 
Goeteborg (Sweden). Dept. of Energy Conversion. [1992]. 35p. 
Project NUTEK-276-201. (CTH-A-89-178;CTH-A-89-179). Order 
Number DE92541060. Source: OSTI; NTIS. 

The expansion of a freely bubbling fluidized bed is studied theo- 
retically (Part 1) as well as experimentally (Part 2). The model 
proposed in Part 1 is based on a modified two-phase model for the 
gas flow in the bed. The total gas flow is divided into three compo- 
nents: the flow in the particulate phase, the visible bubble flow, 
and an additional flow between interacting bubbles, the by-pass 
flow. Gas flow models presented in the literature are discussed 
and compared to the formulation proposed here. Calculated bubble 
density and bed expansion are compared with experimental data 
from the literature. The present model gives a time-averaged verti- 
cal bubble density profile in the bed that is constant up through the 
bed. Experimental bed expansion data from a cold two dimensional 
fluidized bed, a 16 MWy,, fluidized bed boiler, and literature data 
are compared with the bed expansion calculated by the expansion 
model presented in Part 1. No significant difference in the bed ex- 
pansion behaviour was found between the beds studied. Particles 
corresponding to Geldart group B and D were studied and it was 
found that the smaller the particle size the higher the bed expan- 
sion. It is shown that the model give a qualitatively correct 
description of the increase in the bed porosity with increasing flu- 
idization velocity. 34 refs., 35 figs. 
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Refer also to citation(s) 27699, 27706, 27707, 27748, 27828, 
27851, 27864, 27869, 27870, 27873, 27874, 27875, 27897, 27903, 
27940, 27946, 27950, 27952, 27953, 28177, 28561, 28608, 29023, 
29030, 29241, 29247, 29257, 29263 


28915 (ANL/CP-75664) Predicting mass loading as a func 
tion of pressure difference across prefilterMHEPA filter 
systems. Novick, V.J. (Argonne National Lab., IL (United States)); 
Klassen, J.F.; Monson, P.R. Argonne National Lab., IL (United 





States); Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38 ;ACO09- 
89SR18035. (CONF-920823-2: 22. Department of Energy/Nuclear 
Regulatory Commission air cleaning and treatment conference, 
Denver, CO (United States), 24-27 Aug 1992). Order Number 
DE92018180. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this work is to develop a methodology for pre- 
dicting the mass loading and pressure drop effects on a prefilter/ 
HEPA filter system. The methodology relies on the use of empirical 
equations for the specific resistance of the aerosol loaded filter as 
a function of the particle diameter. These correlations relate the 
pressure difference across a filter to the mass loading on the filter 
and accounts for aerosol particle density effects. These predictions 
are necessary for the efficient design of new filtration systems and 
for risk assessment studies of existing filter systems. This work 
specifically addresses the prefilter/HEPA filter Airborne Activity 
Confinement Systems (AACS) at the Savannah River Plant. In or- 
der to determine the mass loading on the system, it is necessary 
to establish the efficiency characteristics for the prefilter, the mass 
loading characteristics of the prefilter measured as a function of 
pressure difference across the prefilter, and the mass loading char- 
acteristics of the HEPA filter as a function of pressure difference 
across the filter. Furthermore, the efficiency and mass loading 
characteristics need to be determined as a function of the aerosol 
particle diameter. A review of the literature revealed that no previ- 
ous work had been performed to characterize the prefilter material 
of interest. In order to complete the foundation of information nec- 
essary to predict total mass loadings on prefilter/HEPA filter 
systems, it was necessary to determine the prefilter efficiency and 
mass loading characteristics. The measured prefitter characteristics 
combined with the previously determined HEPA filter characteristics 
allowed the resulting pressure difference across both filters to be 
predicted as a function of total particle mass for a given particle 
distribution. These icti compare favorably to experimental 
measurements (+25%). 


28916 (CONF-9105116-, pp. 85-92) Some new results in 
perspective system theory and Its application to computer vi- 
sion. Ghosh, B.K. (Washington Univ., Saint Louis, MO (United 
States)); Wu, Y.T.; Jankovic, M. Argonne National Lab., IL (United 
States). [1991]. From 9. symposium on energy engineering sci- 
ences: fluid and dynamical systems; Argonne, IL (United States); 
13-15 May 1991. In Proceedings of the ninth symposium on en- 
ergy engineering sciences: Fluid and dynamical systems. 340p. 
Order Number DE91015974. Source: OSTI; NTIS. 

In this paper, the authors consider the problem of identifying the 
parameters of a dynamic system by an output map which observes 
the state variables up to a lower dimensional subspace. It is shown 
that the problem is equivalent to analyzing dynamical systems that 
evolve on a Grassmannian, the space of subspaces of a given 
fixed dimension in Rp, together with an output map which observes 
some of the Plucker Coordinates up to a scale factor. Such a prob- 
lem in system theory appears to be new and they shall call such 
problems as perspective problems. A new observer has been de- 
signed that observes the parameters of a perspective system. 
Finally an application of the proposed design problem to computer 
vision has been established. 


28917 (CONF-9105116-, pp. 134-140) An approach for 
mapping kinematic task specifications into a manipulator de- 
sign. Khosla, P.K. (Carnegie-Mellon Univ., Pittsburgh, PA (United 
States)); Paredis, C.J.J. Argonne National Lab., IL (United States). 
[1991]. From 9. symposium on energy engineering sciences: fluid 
and dynamical systems; Argonne, IL (United States); 13-15 May 
1991. In Proceedings of the ninth symposium on energy engineer- 
ing sciences: Fluid and dynamical systems. 340p. Order Number 
DE91015974. Source: OSTI; NTIS. 

The Reconfigurable Modular Manipulator System (RMMS) con- 
sists of modular links and joints which can be assembled into 
many manipulator configurations. This capability allows the RRMS 
to be rapidly reconfigured in order to custom tailor it to specific 
tasks. An important issue, related to the RMMS, is the determina- 
tion of the optimal manipulator configuration for a specific task. In 
this paper, the authors address the problem of mapping kinematic 
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task specifications into a kinematic manipulator configuration. For 
the design of 2 degrees-of-freedom planar manipulators, an analyti- 
cal solution is derived. Since, for problems with more than 2 design 
parameters, analytical solutions become i ctical, they have also 
developed a numerical approach for the design of 6 degrees-of- 
freedom manipulators. 


28918 (CONF-9105116-, pp. 141-148) Control of au 
tonomous mobile robots custom-des qualitative 

VLSI chips and boards. Pin, F.G. (Oak Ridge National 
Lab., TN (United States)); Pattay, R.S. Argonne National Lab., IL 
(United States). [1991]. From 9. symposium on energy engineering 
sciences: fluid and dynamical systems; Argonne, IL (United 
States); 13-15 May 1991. In Proceedings of the ninth symposium 
on energy engineering sciences: Fluid and dynamical systems. 
340p. Order Number DE91015974. Source: OSTI; NTIS. 

Two types of computer boards including custom-designed VLSI 
chips have been developed to provide a qualitative reasoning ca- 
pability for the real-time control of autonomous mobile robots. The 
design and operation of these boards are described and an exam- 
ple of application of qualitative reasoning for the autonomous 
navigation of a mobile robot in a-priori unknown environments is 
presented. Results concerning consistency and modularity in the 
development of qualitative reasoning schemes as well as the gen- 
eral applicability of these techniques to robotic control domains are 
also discussed. 


28919 (CONF-9105116-, pp. 149-157) Dynamics and con 
trol of a two-DOF redundant-drive beckiash-free robot arm. 


Chang, Suniai (United Parcel Service, Danbury, CT (United 
States)); Tsai, Lungwen. Argonne National Lab., IL (United States). 


[1991]. From 9. symposium on energy engineering sciences: fluid 
and dynamical systems; Argonne, IL (United States); 13-15 May 
1991. In Proceedings of the ninth symposium on energy engineer- 
ing sciences: Fluid and systems. 340p. Order Number 
DE91015974. Source: OSTI; NTIS. 

A two-DOF planar robot arm with three unidirectional drives has 

been designed to demonstrate the concept of RBR mechanisms. 
Dynamical equations of motion of this class of mechanisms have 
been derived. It is shown that rotor inertia can have significant ef- 
fect on the dynamics of such gear-coupled mechanical system. A 
computed torque with PD control scheme has been implemented in 
the experimental arm. An experiment using a laser tracking system 
to verify the improvement of repeatability was conducted. It is 
shown that use of redundant drives greatly improves the repeata- 
bility. 
28920 (CONF-9105116-, pp. 158-165) The determination of 
three-dimensional motion from stereo optical flow fields. Dun- 
can, J.H. (Univ. of Maryland, College Park (United States)); Li, L 
Argonne National Lab., IL (United States). [1991]. From 9. sympo- 
sium on energy engineering sciences: fluid and dynamical 
systems; Argonne, IL (United States); 13-15 May 1991. In Pro- 
ceedings of the ninth symposium on energy ] ing sciences: 
Fluid and dynamical systems. 340p. Order Number DE91015974. 
Source: OSTI; NTIS. 

In this study, optical flow fields from parallel stereo cameras are 
analyzed to determine the 3-D motion of the camera platform with 
respect to objects in view. A linear system of equations, whose 
coefficients consist of the moments of image velocities and coordi- 
nates in the two images, is solved to recover the six components 
of motion. This computation does not require point-to-point corre- 
spondence between the left and right flow fields. Experimental 
results with synthetic and laboratory image sequences are given to 
evaluate the performance of the method. 


28921 (CONF-9105116-, pp. 166-175) Terminal repelier 

subenergy tunneling for robotic and neural net- 
work global optimization ions. Barhen, J. (California 
Inst. of Tech., Pasadena (United States)); Burdick, J.; Cetin, B. 
Argonne National Lab., IL (United States). [1991]. From 9. sympo- 
sium on energy engineering sciences: fluid and dynamical 
systems; Argonne, IL (United States); 13-15 May 1991. In Pro- 
ceedings of the ninth symposium on energy engineering sciences: 
Fluid and dynamical systems. 340p. Order Number DE91015974. 
Source: OSTI; NTIS. 
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A determination global optimization algorithm, based on the con- 
cepts of terminal repeller and subenergy tunneling, is presented. 
The novel algorithm is particularly well suited for configuration res- 
olution in kinematically redundant robot manipulators and for neural 
learning applications where the existence of numerous local min- 
ima often presents a major limiting factor. 


28922 (CONF-9209143-2) Jacobian and stiffness analysis 
of a novel class of six-DOF parallel minimanipulators. Tash- 
masebi, F. (National Aeronautics and Space Administration, 
Greenbelt, MD, (United States). Goddard Space Flight Center); 
Tsai, Lung-Wen. Maryland Univ., College Park, MD (United States). 
Dept. of Mechanical Engineering. [1992]. 8p. Sponsored by US- 
DOE, Washington, DC (United States); National Aeronautics and 
Space Administration, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract FGO5-88ER13977. From 22. American Society of Mechanical 
Engineers (ASME) biennial mechanisms conference; Scottsdale, 
AZ (United States); Sep 1992. Order Number DE92016373. 
Source: OSTI; NTIS; GPO Dep. 

The Jacobian and stiffness matrices of two types of novel, six- 
DOF paraliel minimanipulators are derived. A minimanipulator 
consists of three inextensible limbs, each of which is driven by a 
two-DOF driver. Bilinear stepper motors are used as drivers in the 
first type minimanipulator, whereas five-bar linkages are used as 
drivers in the second type minimanipulator. All of the minimanipula- 
tor actuators are base-mounted. inextensible limbs (and five-bar 
linkage drivers in the second type minimanipulator) improve posi- 
tional resolution and stiffness of the minimanipulators in certain 
directions. It is shown that, at the central configuration, the stiff- 
ness matrix of the first type minimanipulator can be diagonalized 
(decoupled). It is also shown that the first type minimanipulator can 
be designed to possess direct or torsional isotropic stiffness prop- 
erties. Moreover, guidelines for designing the drivers of the second 
type minimanipulator are established. 20 refs. 


28923 (CONF-9209143-3) Torque resolver design for 
tendon-driven manipulators. Lee, J.J.; Tsai, Lung-Wen. Maryland 
Univ., College Park, MD (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO05- 
88ER13977. From 22. American Society of Mechanical Engineers 
(ASME) biennial mechanisms conference; Scottsdale, AZ (United 
States); Sep 1992. Order Number DE92017395. Source: OSTI; 
NTIS; GPO Dep. 

Given a set of desired joint torques in an n-DOF tendon-driven 
manipulator with n + 1 control tendons, the determination of tendon 
forces is an indeterminate problem. Usually, the pseudo-inverse 
technique is used to solve for such a probiem. In this paper, rather 
than using the pseudo-inverse technique is used to solve for such 
a problem. In this paper, rather than using the pseudo-inverse 
technique, an efficient methodology for transforming joint torques 
(n elements) to motor torques (n + 1 elements) has been devel- 
oped. This technique called “torque resolver’, utilizes two 
circuit-like operators to transform torques between the two different 
vector spaces. It can be easily programmed on a digital computer 
or implemented into an analog-circuit system. It is hoped that this 
technique will make real-time computed-torque control feasible. 
The technique has been demonstrated through the dynamic simu- 
lation of a three-DOF manipulator. 


28924 (DOE/ER/13331-T3) The collaborative program of 
research in engineering sciences: Annual report, September 1, 
1990—August 31, 1991. Massachusetts Inst. of Tech., Cambridge, 
MA (United States); Idaho National Engineering Lab., Idaho Falls, 
ID (United States). Sep 1991. 42p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-85ER13331. 
Order Number DE92016838. Source: OSTI; NTIS; GPO Dep. 

In 1985, the Energy Laboratory of the Massachusetts Institute of 
Technology (NUT) and the Idaho National Engineering Laboratory 
(INEL) began a collaborative program of energy-related engineer- 
ing research. This program was extended for another three years 
starting January 1991. The program continues to pursue three 
broad goals: to perform quality research on energy-related tech- 
nologies involved in industrial processes and productivity; to 
demonstrate the potential of collaborative programs between uni- 
versities and the national laboratories; and to encourage the 
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transfer of the technology developed to the industrial sector. This 
annual report describes progress at MIT under the MIT/INEL pro- 
gram during the past year. Highlights of research activities and 
accomplishments during the past year include the following: 
Modeling and Control of Droplet Based Thermal Processes: Multi- 
variable Control of GMAW; Metal Transfer Control in Gas-Metal Arc 
Welding; Fundamentals of Elastic-Plastic Fracture; Three- 
Dimensional and Mechanistic Modelling Comminution of Energy 
Materials; Synthesis and Optimization of Integrated Chemical Pro- 
cesses; and Mathematical Modelling of Plasma Systems. 


28925 (DOE/ER/14042-3) Research on a Reconfigurable 
Modular Manipulator System: Final report, June 15, 1989- 
August 14, 1992. Khosla, P.K.; Kanade, T. Carnegie-Mellon Univ., 
Pittsburgh, PA (United States). Dept. of Electrical and Computer 
Engineering. [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-89ER14042. Order Number 
DE92018943. Source: OSTI; NTIS; GPO Dep. 

Research has been conducted on developing the theoretical ba- 
sis and the technology for a Reconfigurable Modular Manipulation 
System (RMMS). Unlike a conventional manipulator which has a 
fixed configuration, the RMMS consists of a set of interchangeable 
modules that can be rapidly assembied into a system of manipula- 
tors with appropriate configurations depending on the specific task 
requirement. For effective development and use of such a versatile 
and flexible system a program of theoretical and experimental re- 
search has been pursued aimed at developing the basis for next 
generation of autonomous manipulator systems. The RMMS 
concept extends the idea of autonomy from sensor-based to con- 
figuration based autonomy. One of the important components is 
the development of design methodologies for mapping tasks into 
manipulator configurations and for automatic generation of manipu- 
lator specific algorithms (e.g., kinematics and dynamics) in order to 
make the hardware transparent to the user.(JDB) 


28926 (DPW-6537) Emergency handling equipment, Bulld- 
ing 105: Progress report, ber 16, 1952—October 31, 
1952. Morrel, V.M. Du Pont de Nemours (E.I.) and Co., Wilming- 
ton, DE (United States). Explosives Dept. 3 Nov 1952. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-165). Order Number 
DE92019115. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Work accomplished during the period of September 16, 1952 to 
October 31, 1992 and the present status of activity is summarized 
in this paper. General purpose robots and tools for work inside the 
reactor are discussed. 


28927 (DPW-6691) H Area Design and Construction Ref. 
Letter Evans to Nelsion October 9, 1952; Ref. Letter Nelson to 
Evans November 6, 1952. Evans, R.M. Du Pont de Nemours (E.1.) 
and Co., Wilmington, DE (United States). Explosives Dept. 24 Nov 
1952. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H—-137). Order Number 
DE92018339. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report pertains to a discussion on the design of the H Area 
and construction at the Savannah River Plant. Two separate 
phases are discussed; one the adequacy of the H Area design, 
and the appropriate construction schedule for the area. These will 
be separately. 


28928 (EGG-M-91402) Development status of the GA-4 
and GA-9 casks. Grenier, R.M. General Atomics, San Diego, CA 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-88ID12698. (CONF- 
920430-101: 3. international high level radioactive waste 
management (IHLRWM) conference, Las Vegas, NV (United 
States), 12-16 Apr 1992). Order Number DE92017854. Source: 
OSTI; NTIS; INIS; GPO Dep. 

General Atomics (GA) has developed two legal-weight truck 
spent fuel shipping casks for transporting commercial reactor spent 
fuel. The GA-4 Cask carries four pressurized-water reactor (PWR) 
assemblies, and the GA-9 Cask carries nine boiling-water reactor 
(BWR) assemblies. Depleted uranium and a borated polymer are 
the gamma an neutron shielding materials. Type XM-19 stainless 
steel is the structural material used for the cask body, closure and 





the structure which supports the fuel assemblies. The impact lim- 
iters are made of aluminum honeycomb. Solid boron carbide, 
contained in the removable fuel support structure, provides poison 
for criticality control. The GA-4 Cask uses burnup credit to maintain 
criticality safety with spent fuel assemblies having enrichments 
greater than 3 wt% U-235. GA has conducted an extensive test 
program for the neutron shield material and the aluminum 
honeycomb impact limiters. Additional planned testing includes ver- 
ification testing of a half-scale model to confirm the structural 
design, full-scale high and low temperature leak testing of the clo- 
sure seal design, and endurance testing of the semitrailer design. 


28929 (EGG-M-91455) Criticality safety and shielding de- 
sign issues in the development of a high-capacity cask for 
truck transport. Boshoven, J.K. General Atomics, San Diego, CA 
(United States). [1992]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-881D12698. (CONF- 
920430—100: 3. international high level radioactive waste 
management (IHLRWM) conference, Las Vegas, NV (United 
States), 12-16 Apr 1992). Order Number DE92017853. Source: 
OSTI; NTIS; INIS; GPO Dep. 

General Atomics (GA) will be submitting an application for certifi- 
cation to the US Nuclear Regulatory Commission (NRC) for the 
GA-4 and GA-9 Casks In 1992. The GA-4 and GA-9 Casks are 
high-capacity legal weight truck casks designed to transport light 
water reactor spent fuel assemblies. To maintain a capacity of four 
pressurized-water-reactor (PWR) spent fuel assemblies, the GA-4 
Cask uses burnup credit as part of the criticality control for initial 
enrichments over 3.0 wt% U-235. Using the US Department of En- 
ergy (DOE) Burnup Credit Program as a basis, GA has performed 
burnup credit analysis which is included in the Safety Analysis Re- 
port for Packaging (SARP). The GA-9 Cask can meet the criticality 
safety requirements using the “fresh fuel” assumption. Our ap- 
proach to shielding design is to optimize the GA-4 and GA-9 Cask 
shielding configurations for minimum weights and maximum pay- 
loads. This optimization involves the use of the most effective 
shielding material, square cross-section geometry with rounded 
corners and tapered neutron shielding sections in the non-fuel re- 
gions. 


28930 (EGG-M-91631) Surface reconstruction of a three- 
dimensional ultrasonic flaw. Koo, Lat S. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570 
;W-7405-ENG-82. (CONF-920550-1: International Union of Theo- 
retical and Applied Mechanics symposium on inverse problems in 
engineering mechanics, Tokyo (Japan), 11-15 May 1992). Order 
Number DE92018029. Source: OSTI; NTIS; GPO Dep. 

In three-dimensional inverse scattering problems, the reconstruc- 
tion of a solid scatterter is often difficult, if not impossible, and 
computationally expensive due to the dimensionality. To obtain only 
the geometrical information, a surface reconstruction algorithm is 
naturally more desirable since no additional knowledge can be 
gained from doing the solid reconstruction and the computation is 
reduced to two dimensions. With the application of the first Born 
approximation, this paper proposes a simple surfaces reconstruc- 
tion technique for a three-dimensional target. In general, this 
method is ill-posed. However, the numerical instability part of the 
ill-posedness is removable when the surface has a two-fold sym- 
metry with respect to a plane. To demonstrate this approach, three 
analytical examples are shown. 10 refs. 


28931 (EGG-M-92038) TMI defueling project fuel debris re- 
moval system. Burdge, B. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). [1992]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761D01570. (CONF- 
920606-35: American Nuclear Society annual meeting, Boston, 
MA (United States), 7-12 Jun 1992). Order Number DE92018018. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The three mile Island Unit 2 (TMI-2) pressurized water reactor 
loss-of-coolant accident on March 28, 1979, presented the nuclear 
community with many challenging remediation problems; most im- 
portantly, the removal of the fission products within the reactor 
containment vessel. To meet this removal problem, an air-lift sys- 
tem (ALS) can be used to employ compressed air to produce the 
motive force for transporting debris. Debris is separated from the 





42 ENGINEERING 
4202 Facilities, Equipment, and Techniques 


transport stream by gravity separation. The entire method does not 
rely on any moving parts. Full-scale testing of the ALS at the Idaho 
National Engineering Laboratory (INEL) has demonstrated the ca- 
pability of transporting fuel debris from beneath the LCSA into a 
standard fuel debris bucket at a minimum rate of 230 kg/min. 


28932 (EGG-M-92287) Ultrasonic sensing of GMAW: 
Laser/EMAT defect detection system. Carison, N.M. (EG and G 
Idaho, Inc., idaho Falls, ID (United States)); Johnson, J.A.; Larsen, 
E.D.; Van Clark, A. Jr.; Schaps, S.R.; Fortunko, C.M. EG and G 
Idaho, Inc., idaho Falls, 1D (United States). [1992]. 5p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract ACO7-761D01570. (CONF-9206173-8: 3. international 
conference on trends in welding research, Gatlinburg, TN (United 
States), 1-5 Jun 1992). Order Number DE92017916. Source: 
OSTI; NTIS; GPO Dep. 

In-process ultrasonic sensing of welding allows detection of weld 
defects in real time. A noncontacting ultrasonic system is being de- 
veloped to operate in a production environment. The principal 
components are a pulsed laser for ultrasound generation and an 
electromagnetic acoustic transducer (EMAT) for ultrasound recep- 
tion. A PC-based data acquisition system determines the quality of 
the weld on a pass-by-pass basis. The laser/EMAT system interro- 
gates the area in the weld volume where defects are most likely to 
occur. This area of interest is identified by computer calculations 
on a pass-by-pass basis using weld planning information provided 
by the off-line programmer. The absence of a signal above the 
threshold level in the computer-calculated time interval indicates a 
disruption of the sound path by a defect. The ultrasonic sensor 
system then provides an input signal to the weld controller about 
the defect condition. 8 refs. 


28933 (EGG-M-92300) An | sensor for 
GMAW feedback control. Taylor, P.L.; Watkins, A.D.; Larsen, 
E.D.; Smartt, H.B. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). [1992]. 5p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract AC07-76ID01570. 
(CONF-9206173-7: 3. international conference on trends in weld- 
ing research, Gatlinburg, TN (United States), 1-5 Jun 1992). Order 
Number DE92018019. Source: OSTI; NTIS; GPO Dep. 

The integrated optical sensor (IOS) is a multifunction feedback 
control sensor for arc wekling, that is computer automated and in- 
dependent of significant operator interaction. It is based on three 
major “off-the-shelf components: a charged coupled device (CCD) 
camera, a diode laser, and a processing computer. The sensor 
head is compact and lightweight to avoid interference with weld 
head mobility, hardened to survive the harsh operating environ- 
ment, and free of specialized cooling and power requirements. The 
sensor is positioned behind the GMAW torch and measures weld 
pool position and width, standoff distance, and postweld centerline 
cooling rate. Weld pool position and width are used in a feedback 
loop, by the weld controller, to track the weld pool relative to the 
weld joint, thus allowing compensation for such phenomena as arc 
blow. Sensor stand off distance is used in a feedback loop to con- 
trol the contact tip to base metal distance during the welding 
process. Cooling rate information is used to infer the final metallur- 
gical state of the weld bead and heat affected zone, thereby 
providing a means of controlling post weld mechanical properties. 


28934 (EGG-M-92381) Development of an intelligent sys- 
tem for cooling rate and fill control in GMAW. Einerson, C.J. 
(EG and G Idaho, Inc., Idaho Falls, ID (United States)); Smartt, 
H.B.; Johnson, J.A.; Taylor, P.L.; Moore, K.L. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
(CONF-9206173-6: 3. international conference on trends in weld- 
ing research, Gatlinburg, TN (United States), 1-5 Jun 1992). Order 
Number DE92017849. Source: OSTI; NTIS; GPO Dep. 

A control strategy for gas metal arc welding (GMAW) is devel- 
oped in which the welding system detects certain existing 
conditions and adjusts the process in accordance to pre-specified 
rules. This strategy is used to control the reinforcement and weld 
bead centerline cooling rate during welding. Relationships between 
heat and mass transfer rates to the base metal and the required 
electrode speed and welding speed for specific open circuit volt- 
ages are taught to a artificial neural network. Control rules are 
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programmed into a fuzzy logic system. TRADITOINAL CONTROL 
OF THE GMAW PROCESS is based on the use of explicit welding 
procedures detailing allowable parameter ranges on a pass by 
pass basis for a given weld. The present work is an exploration of 
a completely different approach to welding control. In this work the 
objectives are to produce welds having desired weld bead rein- 
forcements while maintaining the weld bead centerline cooling rate 
at preselected values. The need for this specific control is related 
to fabrication requirements for specific types of pressure vessels. 
The control strategy involves measuring weld joint transverse 
cross-sectional area ahead of the welding torch and the weld bead 
centerline cooling rate behind the weld pool, both by means of 
video (2), calculating the required process parameters necessary to 
obtain the needed heat and mass transfer rates (in appropriate di- 
mensions) by means of an artificial neural network, and controlling 
the heat transfer rate by means of a fuzzy logic controller (3). The 
result is a welding machine that senses the welding conditions and 
responds to those conditions on the basis of logical rules, as op- 
posed to producing a weld based on a specific procedure. 


28935 (ES/CNPE-92/1) The Center for Natural Phenomena 
Engineering (CNPE), 1990-1991. Martin Marietta Energy Sys- 
tems, Inc., Oak Ridge, TN (United States). Center for Natural 
Phenomena Engineering. Jul 1992. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92017986. Source: OSTI; NTIS; INIS; GPO Dep. 

The Center for Natural Phenomena Engineering (CNPE) was 
established to provide a natural phenomena (NP) engineering over- 
sight role within Martin Marietta Energy Systems, Inc. (MMES). In 
this oversight role CNPE’s goals are to provide coordination and 
direction of activities related to earthquake and other natural phe- 
nomena engineering, including development of hazard definition, 
development of design criteria, conducting new facility design, de- 
velopment and conducting of testing, performance of analysis and 
vuinerability studies, development of analysis methodology, and 
provision of support for preparation of safety analysis reports for 
the five MMES sites. In conducting these activities it is CNPE’s 
goal to implement the elements of Total Quality Management 
(TQM) in a cost-effective manner, providing its customers with a 
quality product. This report describes 1990-1991 activities. 


28936 (LA-12351-MS) Billet shuffler calibration data and 
Interpolation schemes. Rinard, P.M. (Los Alamos National Lab., 
NM (United States)); Sadowski, E.T.; Armstrong, F.G. Los Alamos 
National Lab., NM (United States). Jul 1992. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE92017124. Source: OSTI; NTIS; GPO 


The Westinghouse Savannah River Company's billet shuffler 
assays uranium-aluminum billets for their 2°°U contents. The in- 
strument induces and counts delayed neutrons and then converts 
the measured count rates into 2°5U masses. As delivered by Los 
Alamos National Laboratory, the data analysis software converts 
the count rate from a billet into a mass by interpolating among cali- 
bration curves for various uranium enrichments, using the known 
enrichment of the billet. This procedure is necessary because of a 
small contribution from 5°U to the measured count rates. An ex- 
tensive set of calibration data has now been generated and used 
to explore data analysis techniques based on one calibration curve 
with terms that depend on the enrichment. The accuracy of such 
schemes is shown in this report to be worse than the 0.5% from the 
existing interpolation scheme, and thus will not be implemented. 


28937 (LA-UR-92-2458) Review of Department of Energy 
HEPA filter test activities, FY 1990-FY 1992. Mcintyre, J.A. Los 
Alamos National Lab., NM (United States). [1992]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-920823-3: 22. Department of En- 
ergy/Nuclear Regulatory Commission air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). Order 
Number DE92018610. Source: OSTI; NTIS; INIS; GPO Dep. 

Fitter Test Facilities (FTFs) and the FTF Technical Support Group 
(TSG) continue to provide services to the Department of Energy 
(DOE). Additional tasks relating to the HEPA filter cycle have been 
added to the TSG. The tasks include the quality assessment re- 
view for the in-place testing of HEPA filters at DOE sites and the 


266 ERA Vol. 17, No. 10 


formation of an in-place testing standards writing group. Summary 
of ongoing FTFs and TSG activities for FY 1990-FY 1992 including 
the technical input for implementation of the High Flow Alternative 
Test System (HFATS), update of the DOE Standards, the status of 
the quality assessment review and in-place testing standards writ- 
ing group are discussed. 


28938 (LBL-32244) Reduced worker exposure and im- 
proved energy efficiency in industrial fume-hoods using an 
airvest. Gadgil, A.J.; Faulkner, D.; Fisk, W.J. Lawrence Berkeley 
Lab., CA (United States). May 1992. 20p. Sponsored by USDOE, 
Washington, DC (United States); California Inst. for Energy Effi- 
ciency, CA (United States). DOE Contract AC03-76SF00098. Grant 
BG 90-225. (CONF-921095—1: Symposium on indoor air quality: 
environments for people -_ investigating and evaluating 
contaminants and occupant factors and responses, control and re- 
mediation, San Francisco, CA (United States), 18-21 Oct 1992). 
Order Number DE92017023. Source: OSTI; NTIS; GPO Dep. 
Reduction in the breathing zone concentration of an experimen- 
tally simulated pollutant, by factors ranging from 100 to 800, was 
observed with the device (called an airvest). With use of the airvest 
by the worker, the hood face velocity can be reduced, leading to 
substantial energy savings in conditioning of make up air in the 
building. The airvest works by elimination or ventilation of the eddy 
that develops in front of a worker when the worker stands in the 
open face of a fume hood. Normally this eddy draws some of the 
pollutant (commonly generated near and in front of the worker) to- 
wards the worker's breathing zone. Experiments sing a heated 
full-size mannequin were conducted with a full scale walk-in fume 
hood. Sulfur hexafluoride was used to simulate pollutant generation 
and exposure during a work situation. Flow visualization with smoke 
was also undertaken to evaluate the airvest qualitatively. 3 refs. 


28939 (MMSC-TI-1258) Magnet wire insulation removai us- 
ing ultraviolet technology. Ostheim, D. Martin Marietta Specialty 
Components, Inc., Largo, FL (United States). 10 Jun 1992. 59p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-92AL73000. Order Number DE92016001. Source: 
OSTI; NTIS; GPO Dep. 

A study was undertaken to determine whether an ultraviolet 
curable material can be used to remove film insulation from small- 
gauge magnet wire. The intent was to find a material capable of 
fracturing wire insulation film in one of two ways. The first involved 
treating the insulation with certain materials and ultraviolet radiation 
to shrink, or dramatically expand, the insulation. The second in- 
volved penetrating the insulation with materials that would cause it 
to expand upon ultraviolet exposure. Materials used were to be 
nonhazardous to personnel and operate at room temperature. It 
was determined that the original premise of a nonhazardous mate- 
rial and room temperature operation would not produce the desired 
insulation removal of all the chemical combinations tested. A small 
degree of success was found with more complex materials and el- 
evated temperatures. 


28940 (NUREG/CR-5860) Fracture-mechanics-based fail- 
ure analysis. Rosenfield, A.R. (Battelle, Columbus, OH (United 
States)); Marschall, C.W. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Engineering; Oak Ridge National 
Lab., TN (United States); Battelle, Columbus, OH (United States). 
Jun 1992. 32p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/Sub-82-176241/1). Source: OSTI; NTIS; INIS; GPO. 
Twenty case studies involving the application of fracture mechan- 
ics to structural integrity have been reviewed and compared with a 
similar report published in 1978. Sixteen of the new cases discuss 
failures, while four are fitness-for purpose analyses (i.e., evaluation 
of safe operating conditions of defect-containing structures). In re- 
viewing the case studies, the calculated value of stress intensity at 
failure was usually found to be only approximately equal to the re- 
ported value of fracture toughness. Furthermore, in a number of 
cases, the calculated stress intensity was significantly less than the 
reported fracture toughness, thereby indicating a nonconservative 
fracture mechanics analysis. The probable cause for this relatively 
poor correlation was that the inputs into the analyses, particularly 
fracture toughness, were often approximations. Compared with the 





earlier study, no significant improvement in accuracy of failure anal- 
ysis was detected. However, expert opinion suggests that there 
has been significant improvement in fitness-for-purpose analysis. 


28941 (NWPO-TN-009-S0) State of Nevada comments on 
the OCRWM from-reactor spent fuel shipping cask preliminary 
design reports. Halstead, RJ.; Audin, L.; Hoskins, R.E.; 
Snedeker, D.F. Nevada Nuclear Waste Project Office, Carson City, 
NV (United States). Dec 1990. 147p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG08-85NV10461. 
Order Number DE92017710. Source: OSTI; NTIS; INIS; GPO Dep. 

The design of spent fuels shipping casks is described. Two 
casks from two different contractors are presented. The design 
needs are based on the OCRWM'S program specifications. (CBS) 


28942 (ORNL/TM-12132) PCB annual report for Oak Ridge 
National Laboratory EPA Identification Number - TN 
1890090003, January 1, 1991—December 31, 1991. Greer, J.K. 
Jr.; Finger, J.M.; Walker, ILA. Oak Ridge National Lab., TN (United 
States). 1 Jul 1992. 63p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE92016883. Source: OSTI; NTIS; GPO Dep. 

Polychlorinated biphenyls (PCBs) are a family of chlorinated aro- 
matic hydrocarbons used extensively prior to 1979 as dielectric 
fluids in electrical equipment, heat transfer systems, fire retardants, 
and plasticizers. Oak Ridge National Laboratory (ORNL) is a multi- 
purpose research and development facility owned and operated by 
the Department of Energy (DOE) and managed under subcontract 
by Martin Marietta Energy Systems, Inc. (Energy Systems). ORNL 
operates research laboratories at the main ORNL/X-10 site and at 
the DOE/Y-12 Plant. ORNL manages PCBs and PCB-contaminated 
wastes that are generated at these sites in a manner that complies 
with state and federal regulations, as well as DOE and Energy Sys- 
tems procedures. These wastes are stored on-site at ORNL prior to 
their treatment and disposal at EPA-approved facilities. In addition, 
PCB articles, PCB containers, and PCB-contaminated electrical 
equipment are in use at ORNL. The following report list the PCB 
transformers, PCB contaminated transformers, PCB capacitors, 
and miscellaneous equipment containing PCBs above 50 ppm. 


28943 High current pulse transmission cable. Parsons, W.M. 
To Dept. of Energy. 28 Sep 1990. USA Patent patent application 7- 
589,567. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92016637. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a transmission cable for carrying 
high current pulses in which an even numbered plurality of electri- 
cal conductors surrounds a central ground conductor. Each 
electrical conductor is connected so that it at any instant in time it 
will carry current of opposite polarity to the polarity carried by adja- 
cent conductors. This arrangement cancels practically all of the 
external fields generated by current in the conductors. 


28944 (SAND-90-2405) Basic impact Limiter Study. 
Uncapher, W.L.; May, R.A.; Miller, J.D. Sandia National Labs., Al- 
buquerque, NM (United States). May 1992. 264p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (TTC—1022). Order Number DE92016827. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The energy-absorbing capability of impact limiters is an important 
part of radioactive waste transportation system. This document 
presents the results of the Basic Impact Limiter Study (BILS). The 
objective of this design development program was to increase the 
energy-absorbing capabilities of an external impact limiter for both 
axial and off-axis response. The impact limiter that was evaluated 
was made of stainless steel and was a right circular cylinder. The 
evaluation included computer analysis complemented by static and 
dynamic testing of quater-scale and half-scale models. The design 
development, analysis, and testing were conducted at Sandia Na- 
tional Laboratories. 


28945 (SAND-91-1047) Small threaded connections: Rec- 
ommendations for design and testing. Reese, R.T.; Cericola, F.; 
Ernest, T.L. Sandia National Labs., Albuquerque, NM (United 
States). Jul 1992. 23p. Sponsored by USDOE, Washington, DC 


42 ENGINEERING 
4202 Facilities, Equipment, and Techniques 


(United States). DOE Contract AC04-76DP00789. Order Number 
DE92017742. Source: OSTI; NTIS; GPO Dep. 

This report describes how small threaded fasteners should be 
used in threaded connections. Considerable test experience gives 
many insights into how small threaded fasteners should be used. 
The test evidence is summarized in this report. The test methods 
and procedures are described for tension tests to determine 
strength and ductility. Small threaded fasteners have been used 
successfully for many years in Sandia applications. Problems have 
been encountered in manufacturing parts using three fasteners. 
This report addresses these manufacturing problems and offers 
recommendations in five areas: (1) design and layout of threaded 
connections, (2) required depths for tapped holes, (3) characteris- 
tics of mating (clamped) surfaces, (4) tensile strength testing 
procedures and lengths of engagement needed to achieve the full 


tensile strength of these small fasteners, and (5) installation proce- 
dures. 15 refs. 


28946 (SAND-91-2303C) Development of a GPS-aided mo- 
tion measurement, pointing, and stabilization system for a 
Synthetic Aperture Radar. Fellerhoff, J.R.; Kohler, S.M. Sandia 
National Labs., Albuquerque, NM (United States). [1991]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-76DP00789. (CONF-9206212—1: 48. annual meet- 
ing of the institute of Navigation conference, Washington, DC 
(United States), 29 Jun - 1 jul 1992). Order Number DE92017053. 
Source: OSTI; NTIS; GPO Dep. 

An advanced Synthetic Aperture Radar Motion Compensation 
System has been developed by Sandia National Laboratories 
(SNL). The system includes a miniaturized high accuracy ring laser 
gyro inertial measurement unit, a three axis gimbal pointing and 
stabilization assembly, a differential Global Positioning System 
(GPS) navigation aiding system, and a pilot guidance system. The 
system provides several improvements over previous SNL motion 
compensation systems and is capable of antenna stabilization to 
less than 0.01 degrees RMS and absolute position measurement 
to less than 5.0 meters RMS. These accuracies have been demon- 


strated in recent flight testing aboard a DHC-6-300 “Twin Otter” 
aircraft. 


28947 (SAND-92-0374C) A VMEbus ultrasonic sensor con- 
troller for mapping and servo control in robotic systems. 
Drotning, W.D.; Garcia, P. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9209113—1: Sensors expo, Chicago, IL (United States), 29 
Sep - 1 oct 1992). Order Number DE92013661. Source: OSTI; 
NTIS; GPO Dep. 

An ultrasonic sensor controller has been developed and applied 
in a variety of robotic systems for operation in hazardous and 
remote environments. The controller consists of hardware and soft- 
ware that control multiple ultrasonic range sensors and provide 
workspace information to robot controllers for rapid, safe, and reli- 
able operation. The programmable multichannel controller resides 
on a VMEbus for high speed communication to a multiprocessor 
architecture. The sensor controller has been used in a number of 
applications, which include providing high precision range informa- 
tion for proximity servo control of robots, and performing surface 
and obstacle mapping functions for safe path planning of robots in 
unstructured environments. 6 refs. 


28948 (SAND-92-0773) Characterization of impact-limiting 
material. Duffey, T.A. (Spectra Research Inst., Albuquerque, NM 
(United States)); Glass, R.E.; McConnel, P. Sandia National Labs., 
Albuquerque, NM (United States). May 1992. 161p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (TTC—1207). Order Number DE92016767. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Methods of mechanical and thermal testing specifically directed 
toward evaluation of impact-limiting materials for radioactive mate- 
tial transportation containers are presented. Associated figures of 
merit and procedures for rank-ordering the materials are also de- 
veloped. Based on testing and evaluation procedures developed 
herein, thermal and mechanical results are presented for high- and 
low-density aluminum honeycombs, polyurethane foams, and alu- 
minum foams. On a minimum mass basis, the high-density 
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aluminum honeycomb is found to be a superior impact energy ab- 
sorber up to the point of lock up. On a minimum volume basis, the 
high-density polyurethane foam is far superior, however. Based on 
the thermal figures of merit, the high-density polyurethane foam 
was found to be the most favorable material. 


28949 (SAND-92-1562C) Robotics applications for the 
staging of weapon components. Martin, F.; Caskey, B. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9207102-9: Institute of Nu- 
clear Materials Management (INMM) annual meeting, Orlando, FL 
(United States), 19-22 Jul 1992). Order Number DE92018255. 
Source: OSTI; NTIS; INIS; GPO Dep. 

As the US nuclear stockpile is reduced, large numbers of nu- 
clear components must be placed in storage. The necessity for 
periodic inventories of these components as well as the act of 
placement of the components in storage areas could result in in- 
creased radiation exposure to operations personnel. The use of 
robotics can significantly reduce or even eliminate such exposure. 
An automated system is being designed in a project at Sandia 
Laboratories to allow an operator to remotely stack and retrieve 
component containers in storage areas using a robotic loader and 
a portable control console. The operator need not enter the 
storage area. Operator commands for the loader would be imple- 
mented through a supervisory architecture that would insure that 
the loader did not violate safety constraints. Individual aspects of 
the loader’s activities would be automated to reduce possible oper- 
ator errors for many repetitive tasks. The loader will be outfitted 
with appropriate sensors so that the supervisory controller can en- 
force safe operations. The system will be configured so that 
monitoring of components for accountability can be accomplished. 


28950 (SAND-92-1598C) Closed form low-thrust trajecto- 
ries tor Mars missions. Purvis, J.W. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920747-6: 28. joint propulsion conference, 
Nashville, TN (United States), 6-8 Jul 1992). Order Number 
DE92017431. Source: OSTI; NTIS; GPO Dep. 

Several closed form trajectory solutions have been developed for 
low-thrust interplanetary flight and used with patched conics for 
analysis of combined propulsion systems. The solutions provide 
insight into alternative types of Mars missions, and show consider- 
able mass savings for fast crewed missions with outbound trip 
times on the order of 90-100 days. 7 refs. 


28951 (UCRL-ID-110111) Some remarks on shell element 
analysis with DYNA3D and NIKE3D. Whirley, R.G.; Engelmann, 
B.E.; Maker, B.N.; Speice, T.E. Lawrence Livermore National Lab., 
CA (United States). 24 Mar 1992. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE92018784. Source: OSTI; NTIS; GPO Dep. 

There has been some confusion in the user community recently 
regarding the various shell element formulations now available in 
DYNASD (Whirley and Hadiquist, 1991) and NIKE3D (Maker, Fer- 
encz, and Haliquist, 1991). In particular, questions have been 
raised about the behavior of these elements under large strain, 
and the display of meaningful results from such problems using 
TAURUS (Spelce and Haliquist, 1991). This brief report is intended 
to aid the DYNA/NIKE user community by elaborating on the 
formulation of the DYNA3D/NIKESD shell elements and on the dis- 
play of shell data using TAURUS. In the following discussion no 
attempt is made to give a complete description of the theoretical 
development or implementation of any of the elements. Readers in- 
terested in a more complete discussion of the shell elements in 
DYNASD and NIKESD are directed to the published papers cited in 
the code User Manuals. 


28952 


(UCRL-JC—110828) Demand thrust pumped propul- 
sion with automatic warm ges valving. Whitehead, J.C. 
Lawrence Livermore National Lab., CA (United States). 9 Jun 1992. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-920747—4: 28. joint propulsion 
conference, Nashville, TN (United States), 6-8 Jul 1992). Order 
Number DE92017435. Source: OSTI; NTIS; GPO Dep. 
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Operation of a thrust-on-demand, monopropellant rocket propul- 
sion system which uses lightweight low-pressure tankage, 
free-piston pumps, and a small high-pressure thrust chamber, is 
explained. The pump intake-exhaust valves use warm gas pneu- 
matic signals to ensure that two reciprocating pumps are alternately 
pressurized, with overlap during switchover to permit uninterrupted 
propellant flow. Experiments demonstrate that the miniature pumps 
operate at any speed depending on downstream demand, and can 
deliver nearly their own mass in hydrazine per second, at 7 MPa 
(1000 psi). The valves, which use the alternating layers of metal 
and graphite to mitigate the effects of differential thermal expan- 
sion, have been warm-gas tested for thousands of cycles. For 
biopropellant operation, a pair of reciprocating oxidizer pumps 
would be slaved to the fuel pumps’ pneumatic oscillator, to provide 
for pulsed or continuous demand-driven flow of both liquids. Mass 
ratios and thrust-to-weight ratios of demand-thrust pumped propul- 
sion systems compare quite favorably to those of pressure-fed and 
turbo-pumped systems. Due to the relatively high densities of 
storable propellants, liquid mass fractions greater than 0.95 are at- 
tainable with these novel pumps, with thrust/weight ratios above 10. 
The high performance potential of small propulsion systems which 
use reciprocating pumps suggests that this technology can signifi- 
cantly increase the capability of many types of small spacecraft. 


28953 (VTT-TUTK-753) Thermal stresses in district heat- 
ing pipes: Part 1. Temperature variation in pipe constructions. 
Ranne, A. (Technical Research Centre of Finland, Espoo (Finland). 
Lab. of Electrical and Automation Engineering); Sirola, M. Techni- 
cal Research Centre of Finland, Espoo (Finland). Dec 1991. 54p. 
(In Finnish). Order Number DE92540948. Source: OSTI; NTIS. 

The water temperature in the district heating network is varying 
due to control measures and possibly due to failures. The supply 
temperature is adjusted as a function of outdoor temperature, and 
charge and discharge of heat into the network also give rise to 
temperature variation. In failure situations the temperature can vary 
quickly if e.g. return water flows directly to the supply pipeline, 
Changes in water temperature cause tension in pipelines and ten- 
sion has an effect on durability of the pipes. How large are the 
temperature transients in the pipelines, and what are their conse- 
quences, are considered in this study. The temperature variation in 
pipe wall and in insulation is studied with a simulation model. Tem- 
perature in heat transport water is changed stepwise or during a 
specified time. The change in water temperature causes a temper- 
ature transient in steel wall and in insulation. The maximum 
temperature difference e.g. between inside and outside wall of the 
steel pipe is about one-tenth of the transient in water temperature 
when the pipe size is NS300 and velocity is 1 m/s. The tempera- 
ture difference is depending on both pipe size and velocity. 
Temperature in the pipe wall reaches the balance in about half a 
minute when the temperature in water is changed stepwise. In the 
insulation temperature changes take place slowly. Temperature 
transient of 50 deg C in the water causes on the outer surface of 
insulation a change of about 3 deg C and the time lag is 20 days. 
The greatest temperature transients in insulation take place close 
to the steel wall. The temperature transient can be higher than 50 
deg C/cm if the temperature change occurs stepwise when consid- 
ering a preinsulated pipe. 


28954 (WINCO-11513) Use of robotic systems for radio- 
chemical sample changing and for analytical sample 
preparation. Deimastro, J.R.; Hartenstein, S.D.; Wade, M.A. West- 
inghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 
15 May 1989. 25p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-841D12435. (CONF-8905122— 
9: 13. actinide separations conference, Idaho Falls, ID (United 
States), May 1989). Order Number DE92017467. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Two uses of the Perkin-Elmer (PE) robotic system will be pre- 
sented. In the first, a PE robot functions as an automatic sample 
changer for up to five low energy photon spectrometry (LEPS) de- 
tectors operated with a Nuclear Data ND 6700 system. The entire 
system, including the robot, is controlled by an IBM PC-AT using 
software written in compiled BASIC. Problems associated with the 
development of the system and modifications to the robot will be 
presented. In the second, an evaluation study was performed to 





assess the abilities of the PE robotic system for performing com- 
plex analytical sample preparation procedures. For this study, a 
robotic system based upon the PE robot and auxiliary devices was 
constructed and programmed to perform the preparation of final 
product samples (UO3) for accountability and impurity specification 
analyses. These procedures require sample dissolution, dilution, 
and liquid-liquid extraction steps. The results of an in-depth evalua- 
tion of all system components will be presented. 


28955 (WINCO-11547) Modeling of critical experiments 
employing Raschig rings in uranyl nitrate solution. Tanner, J.E. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 12 Jul 1989. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. (CONF-891103— 
83: Winter meeting of the American Nuclear Society (ANS) and 
nuclear power and technology exhibit, San Francisco, CA (United 
States), 26-30 Nov 1989). Order Number DE92017475. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Four critical experiments employing borated glass rings in con- 
centrated uranyl nitrate solution yielded ky higher by 0. 04 when 
modeled with a flux-weighted, homogenized cross section set than 
when modeled with discrete rings. ky varied by 0.014 for a 10% 
boron uncertainty and by up to 0.04 for a 10% packing fraction un- 
certainty. 


28956 (WINCO-11563) Seismic procurement requirements 
at the FPR facility at INEL. Hardy, G.S. (EQE Engineering, Inc., 
Costa Mesa, CA (United States)); Griffin, M.J.; Bingham, G.E. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 18 Sep 1989. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-841D12435. (CONF- 
8910192-20: 2. DOE natural phenomena hazards mitigation 
conference, Knoxville, TN (United States), 3-5 Oct 1989). Order 
Number DE92017481. Source: OSTI; NTIS; INIS; GPO Dep. 

Traditional method used to seismically qualify equipment for new 
facilities has been either by testing or analysis. Testing programs 
are generally expensive and their input loadings are conservative. 
It is also generally recognized that standard seismic analysis tech- 
niques produce overly conservative results. Seismic loads and 
response levels for equipment are typically calculated that far ex- 
ceed the values actually experienced in earthquakes. A more 
efficient method for demonstrating the seismic adequacy of equip- 
ment has been developed which is based on conclusions derived 
from studying the performance of equipment that has been sub- 
jected to actual earthquake excitations. This earthquake experience 
data concludes that damage or malfunction to most types of equip- 
ment subjected to earthquakes is far less than that predicted by 
traditional testing and analysis techniques. The use of conclusions 
derived from experience data provides a more realistic approach in 
assessing the seismic ruggedness of equipment. By recognizing 
this inherently higher capacity that exists in specific classes of 
equipment, vendors can often supply “off the shelf equipment 
without the need to perform expensive modifications to meet re- 
quirements imposed by conservative qualification analyses. This 
paper will describe the development of the experienced based 
method for equipment seismic qualification and its application at 
the FPR facility. 


28957 (WINCO—11648) Dry sample storage system for an 
analytical laboratory supporting plutonium Ing. Treibs, 
H.A.; Hartenstein, S.D.; Griebenow, B.L.; Wade, M.A. Westing- 
house Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 25 
Jul 1990. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. (CONF-900815—1: 4. an- 
nual conference and equipment display of the American Glovebox 
Society, Oakland, CA (United States), 13-16 Aug 1990). Order 
Number DE92017182. Source: OSTI; NTIS; INIS; GPO Dep. 

The Special Isotope Separation (SIS) plant is designed to pro- 
vide removal of undesirable isotopes in fuel grade plutonium by the 
atomic vapor laser isotope separation (AVLIS) process. The AVLIS 
process involves evaporation of plutonium metal, and passage of 
an intense beam of light from a laser through the plutonium vapor. 
The laser beam consists of several discrete wavelengths, tuned to 
the precise wavelength required to ionize the undesired isotopes. 
These ions are attracted to charged plates, leaving the bulk of the 
plutonium vapor enriched in the desired isotopes to be collected on 
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a cold plate. Major portions of the process consist of pyrochemical 
processes, including direct reduction of the plutonium oxide feed 
material with calcium metal, and aqueous processes for purification 
of plutonium in residues. The analytical laboratory for the plant is 
called the Material and Process Control Laboratory (MPCL), and 
provides for the analysis of solid and liquid process samples. 


28958 (WINCO-11654) Design concepts for an analytical 
chemistry laboratory to support plutonium . Wade, 
M.A.; Treibs, H.A.; Hartenstein, S.D. Westinghouse Idaho Nuclear 
Co., Inc., Idaho Falls, ID (United States). 31 Aug 1990. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-841D12435. (CONF-901101-89: American Nuclear Society 
(ANS) winter meeting, Washington, DC (United States), 11-16 Nov 
1990). Order Number DE92017201. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Design concepts were developed for an analytical chemistry lab- 
oratory to support the plutonium processing functions of the 
Special Isotope Separation (SIS) Production Plant. These concepts 
include pneumatic sample delivery, total containment of samples 
during analyses, robotic-based dry sample storage, continuous flow 
air locks for introducing supplies into the gloveboxes, and a 
within-laboratory sample transport system capable of multiple, si- 
muttaneous transfers. 


28959 (WINCO-11817) Mockup of an automated material 

system for remote handling. Porter, M.L. Westing- 
house Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 27 
Apr 1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. (CONF-920606-33: 
American Nuclear Society annual meeting, Boston, MA (United 
States), 7-12 Jun 1992). Order Number DE92017269. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An Automated Material Transport System (AMTS) was identified 
for transport of samples within a Material and Process Control Lab- 
oratory (MPCL). The MPCL was designed with a dry sample 
handling laboratory and a wet chemistry analysis laboratory. Each 
laboratory contained several processing gloveboxes. The function 
of the AMTS was to automate the handling of materials, multiple 
process samples, and bulky items between process stations with a 
minimum of operator intervention and with minimum o[ waiting peri- 
ods and nonproductive activities. This paper discusses the system 
design features, capabilities and results of initial testing. The over- 
all performance of the AMTS is very good. No major problems or 
concerns were identified. System commands are simple and logical 
making the system user friendly. Operating principle and design of 
individual components is simple. With the addition of various track 
modules, the system can be configured in most any configuration. 
The AMTS lends itself very well for integration with other auto- 
mated systems or products. The AMTS is suited for applications 
involving light payloads which require multiple sample and material 
handling, lot tracking, and system integration with other products. 


28960 (WSRC-RP-91-0928) Alternate particle removal 
technologies for the Airborne Activity Confinement System at 
the Savannah River Site. Brockmann, J.E. (Sandia National 
Labs., Albuquerque, NM (United States)); Adkins, C.L.J.; Gelbard, 
F. Westinghouse Savannah River Co., Aiken, SC (United States). 
Sep 1991. 108. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92018106. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents a review of the filtration technologies avail- 
able for the removal of particulate material from a gas stream. It 
was undertaken to identify alternate filtration technologies that may 
be employed in the Airborne Activity Confinement System (AACS) 
at the Savannah River Plant. This report is organized into six sec- 
tions: (1) a discussion of the aerosol source term and its definition, 
(2) a short discussion of particle and gaseous contaminant removal 
mechanisms, (3) a brief overview of particle removal technologies, 
(4) a discussion of the existing AACS and its potential shortcom- 
ings, (5) an enumeration of issues to be addressed in upgrading 
the AACS, and, (6) a detailed discussion of the identified technolo- 
gies. The purpose of this report is to identity available options to 
the existing particle removal system. This system is in continuous 
operation during routine operation of the reactor. As will be seen, 
there are a number of options and the selection of any technology 
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or combination of technologies will depend on the design aerosol 
source term (yet to be appropriately defined) as well as the flow re- 
quirements and configuration. This report does not select a specific 
technology. It focuses on particulate removal and qualitatively on 
the removal of radi»-iodine and mist elimination. Candidate tech- 
nologies have been selected from industrial and nuclear gas 
cleaning applications. 


28961 (Y/CSD/INF-92/11) Requirements document for the 
Intelligent Inspection System (IIS). Oak Ridge Y-12 Plant, TN 
(United States). 19 Mar 1991. 41p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840S21400. 
Order Number DE92018241. Source: OSTI; NTIS; GPO Dep. 

lS (Intelligent Inspection System) is a Martin Marietta Energy 
Systems Quality Services division project to design and implement 
a new generation inspection workstation/machine system to be 
used on all new and upgraded inspection machines for the next 
several years. The initial implementation will be on upgraded YZ 
inspection machines. These machines now utilize the dual proces- 
sor (PDP-11/Allen Bradiey combination hardware and software). 
Portions of the hardware for these current systems are no longer 
available. Future implementations will include dual YZ, CMM and 
OMM systems, both upgrades and new. The IIS project scope in- 
cludes all of the hardware and software to receive and execute a 
part program, control the inspection machine, collect part data, 
analyze the data, output the results, and provide for operator inter- 
face. Also included in the IIS scope are the operator interface and 
electronic data handling for the part programming and the shop 
floor interfaces. 


28962 (Y/DD-551/R3) Criticality safety evaluation for dry 
vacuum system components. Baker, J.S.; Ellis, G.D. Oak Ridge 
Y-12 Plant, TN (United States). 3 Mar 1992. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840S21400. (CONF-920606-36: American Nuclear Society annual 
meeting, Boston, MA (United States), 7-12 Jun 1992). Order Num- 
ber DE92018244. Source: OSTI; NTIS; INIS; GPO Dep. 

A dry vacuum system is used at the Oak Ridge Y-12 Plant to 
collect dust that may include highly enriched (93.5% weight percent 
235) uranium oxides. Because it contains unfavorable geometry 
filtering components, criticality safety for the system depends upon 
controls on mass and moderation. This evaluation assumed that 
both of these controls were lost. The components which were stud- 
ied were two bag filter separators and associated filter housings, 
and two sizes of cyclone separators. KENO-IV generalized geome- 
try and sixteen group Hansen-Roach cross sections were used to 
model the system. 


28963 (Y/EN-4157-Draft) Hollow clay tile wall testing pro- 
gram: Report of the proof testing of test fixture No. 1. Fricke, 
K.E. Martin Marietta Energy Systems, Inc., Oak Ridge, TN (United 
States). Center for Natural Phenomena Engineering. Jan 1991. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840S21400. Order Number DE92017174. Source: 
OSTI; NTIS; GPO Dep. 

A Proof Test of Test Fixture # was performed on November 15, 
1990 in the E-4 Laboratory of the K-1401 Building. The test was 
performed in accordance with the provisions of Procedure HCTP-5, 
Test Procedure for Proof Testing of the Prism Test Fixture, Rev. 0, 
dated 10/29/90, a document which was prepared by the HCT Wall 
Testing Project specifically for this purpose. An additional load cy- 
cle was run on Wednesday, November 21, 1990. This report 
documents the proof tests. A special test fixture (frame) was de- 
signed for the purpose of testing hollow clay tile (HCT) masonry 
prisms in either compression of flexure. It was deemed necessary 
to use a separate fixture in lieu of using standard testing machines 
to test the masonry test prisms because of the size and bulk of the 
prisms. The test fixture was designed for approximately a 400,000 
lb allowable load limit, though it is expected that the compression 
prisms will fail well below that figure. 


28964 Power sources for downhole electrical heating. 
Bridges, J.E.; Dubiel, G.T. To Uentech Corp. (Canada). 24 Oct 
1991. Filed date 24 Apr 1990. Canada Patent patent application 
2015318. 52p. Source: Micromedia Ltd., Technical Information 
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Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

Electromagnetic energy can be used for local heating of oil un- 
derground in order to reduce its viscosity and increase the flow 
rate to a well, especially in the case of heavy oil deposits. New 
and improved electrical power sources and systems are disclosed 
for heating in or adjacent to an oil well or other mineral well, or for 
heating other earth media. Each system comprises an ac heating 
generator that generates an ac heating current at a selected heat- 
ing frequency substantially different from the conventional 50 or 60 
Hz used by power utilities. The heating generator may comprise an 
ac to de converter for developing an intermediate dc output of pre- 
determined amplitude from a conventional 50/60 Hz ac input, and 
a solid state switching circuit for repetitively sampling the de output 
of the converter at the selected heating frequency, usually in the 
range of 0.01-35 Hz. A heating rate control varies the energy con- 
tent and the frequency of the ac output to suit well requirements. 
Each power source or system includes output connections for 
connecting the output of the heating generator to a normally inac- 
cessible main heating electrode, usually located downhole in a 
well, and to a return electrode. Most systems have the capability of 
including a very small controllable de component in the output to 
be used for corrosion protection. 10 figs., 2 tabs. 


28965 Replacement pipe section for a defective pipeline. 
Abbema, W.D. To Tuboscope, Inc. (USA). 23 Oct 1991. Filed date 
23 Apr 1990. Canada Patent patent application 2015155. 17p. 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A replacement pipe section for a defective pipeline includes two 
tubular members telescopically assembled so that the assembly 
has an adjustable overall length. The replacement pipe section in- 
cludes a collar that can be disposed around and attached to both 
tubular members, thereby fixing the overall length of the assembly. 
The ends of the replacement section can then be attached to the 
fixed open ends of the pipeline to create a fluid-tight assembly. 
The replacement pipe section is particularly effective for perma- 
nently replacing a defective section of an internally coated pipeline. 
Use of the pipe section of the invention minimizes the amount of 
excavation needed to replace the defective section, since the re- 
placement section does not require excavation to accommodate 
flanges. The telescoping nature of the replacement section of the 
invention obviates the need to cut a replacement pipe section of 
the exact length as the defective section removed. 2 figs. 
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Refer also to citation(s) 27461, 27462, 27463, 27464, 27465, 
27466, 27467, 27468, 27469, 27470, 27474, 27475, 27487, 27499, 
27500, 27509, 28185, 28195, 28211, 28314, 28362, 28486, 28914, 
29897, 30259, 30345, 30346, 30347, 30348, 30349, 30350, 30357, 
30358, 30359 


28966 (ANL/CP-75351) Disruption shape effects on the 
performance of enhanced tubes with the separation and reat- 
tachment mechanism. Arman, B.; Rabas, T.J. Argonne National 
Lab., IL (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920804—16: American Society of Mechanical Engineers na- 
tional heat transfer conference and exposition, San Diego, CA 
(United States), 9-12 Aug 1992). Order Number DE92016602. 
Source: OSTI; NTIS; GPO Dep. 

A non-orthogonal, body-fitted numerical code is used to deter- 
mine the thermo-hydraulic performance of enhanced tubes with 
transverse periodic sine-, semicircle-, arc-, and trapezoid-shaped 
disruptions. The turbulence closure was achieved with a two-layer 
turbulence model. It is shown that there is a tradeoff of the heat- 
transfer and pressure-drop performances when the disruption 
shape becomes more contoured; that is, both the heat transfer and 
the pressure drop increase. The local heat transfer is strongly de- 
pendent on the shape in the vicinity of the disruption but it is less 
dependent in the downstream recirculation region and in the 
boundary layer development zone. With increasing pitch, effect of 





the shape on the heat-transfer performance becomes less impor- 
tant. The pressure drop is more dependent on the disruption shape 
and it continues to decrease when the disruptions become less 
contoured because of the reduced form drag which is by far the 
major contribution to the total pressure drop. 27 refs. 


28967 (ANL/CP-75523) Cryostabilization of high- 
temperature superconducting magnets with subcooled flow in 
microchannels. Cha, Y.S.; Hull, J.R.; Choi, U.S. Argonne National 
Lab., IL (United States). 6 Jul 1992. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920802-—1: Applied superconductivity conference, Chicago, 
IL (United States), 23-28 Aug 1992). Order Number DE92018174. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Subcooled flow of liquid nitrogen in microchannels is proposed 
as a means to enhance the stability of a superconducting magnet. 
Analysis shows high current density or a low stabilizer fraction is 
obtainable in a cryostable magnet. Increase in stability (using the 
Stekley criterion) is directly related to coolant velocity and coolant 
channel aspect ratio, however, there is a corresponding increase in 
pressure drop of the system. Another constraint is the coolant tem- 
perature rise, which is found to be a function of coolant residence 
time and the coolant to conductor ratio. 


28968 (ANL/CP-76052) The influence of the Prandt! num- 
ber on the thermal performance of tubes with the separation 
and reattachment enhancement mechanism. Rabas, T.J.; Ar- 
man, B. Argonne National Lab., IL (United States). [1992]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-920804—15: American Society 
of Mechanical Engineers national heat transfer conference and ex- 
position, San Diego, CA (United States), 9-12 Aug 1992). Order 
Number DE92016601. Source: OSTI; NTIS; GPO Dep. 

This paper demonstrates that the heat-transfer performance of 
an enhanced tube with transverse, rectangular disruptions can be 
predicted with a numerical modeling method, an accomplishment 
not previously achieved. This computer code is then used to deter- 
mine the influence of the Prandtl number. The numerical simulation 
demonstrated that six distinct regions exist: the three rib surfaces, 
the upstream and downstream recirculation regions, and the 
boundary-layer development zone. Three zones dominate the ther- 
mal performance: the rib top and downstream faces and the 
downstream recirculation zone. The thermal performance at the rib 
region begins to dominate tile overall performance as the Prandtl 
number becomes large. The contribution from the downstream re- 
circulation zone becomes more important and dominates for low 
Prandtl number fluids such as air. The Reynolds number depen- 
dence at the rib region and the downstream recirculation zone is 
similar to that for reattaching flows with exponents in the 0.65 to 
0.75 range. The location of the maximum in the recirculation 
moves closer to the rib with increasing Reynolds and Prandtl num- 
bers and is bounded upstream by the location of the maximum wall 
shear stress and downstream by the reattachment length. The high 
turbulence level near the surface in this region is responsible for 
the heat-transfer enhancement. 


28969 (CONF-9105116—, pp. 1-12) Non-solenoidal velocity 
effects and K stresses in simple mixtures of incom- 
pressible liquids. Joseph, D.D. (Univ. of Minnesota, Minneapolis 
(United States)); Hu, H.H. Argonne National Lab., IL (United 
States). [1991]. From 9. symposium on energy engineering sci- 
ences: fluid and dynamical systems; Argonne, IL (United States); 
13-15 May 1991. In Proceedings of the ninth symposium on en- 
ergy engineering sciences: Fluid and dynamical systems. 340p, 
Order Number DE91015974. Source: OSTI; NTIS. 

The authors study some basic problems of fluid dynamics of two 
incompressible miscible liquids modeled as a simple mixture in 
which the volume of the mixture does not change on mixing. In 
general, the expansion A=divu in these problems does not vanish. 
The velocity in such a mixture can be decomposed into a 
solenoidal and an expansion part. The expansion velocity is 
induced by diffusion which is proportional to the gradient of the vol- 
ume fraction in a simple mixture. The expansion can be large at 
certain times and places. An analysis has been carried out of tran- 
sient or dynamic interfacial tension for the problem of smoothing of 
an initial discontinuity of composition across a plane and spherical 
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surface. They find no jump in the mean normal stress across a 
plane layer, but there is a jump proportional to the curvature 
across the spherical surface. The dynamic tension at the spherical 
interface decays as t~'/?; it has two terms. One term arises from 
the Korteweg stress and it gives rise to a stress opposing the inter- 
nal pressure, as in the case of equilibrium tension, if the Korteweg 
coefficient has the appropriate sign. The other term arises from the 
expansion velocity and is proportional to the rate of change of 
viscosity with volume fraction. This term has the sign for in- 
terfacial tension in the case of glycerin and water solutions, but 
has the right sign when the light fluid is more viscous. 

28970 


(CONF-9105116-, pp. 13-23) Multsensor 


method for local measurements in two-phase flow. Ishii, M. 
(Purdue Univ., West Lafayette, IN (United States)); Revankar, S.T.; 
Leung, W.H.; Price, K.; Miller, J. Argonne National Lab., IL (United 


States). [1991]. From 9. symposium on ly ineering sci- 
ences: fluid and dynamical systems; Argonne, IL (United States); 
13-15 May 1991. In Proceedings of the ninth symposium on en- 
ergy engineering sciences: Fluid and dynamical systems. 340p. 
Order Number DE91015974. Source: OSTI; NTIS. 

The knowledge of the interfacial area concentration is essential 
in the formulation of two-phase flow models such as in a two-fluid 
model. A method of measurement of the local interfacial area con- 
centration using two sensor and four sensor resistivity probes has 
been developed for bubbly and slug flow systems. This method is 
based on local instantaneous formulation of the interfacial area 
concentration where the time averaged value of the latter parame- 
ter is given in terms of the number of interfaces per unit time and 


the harmonic mean value of |VsCOS¢|, where Vy is the interfacial 


velocity in the jth interface and ¢, is the angle between V; and the 
normal vector of the jth interface. In order to validate the two and 
four sensor probe data, two independent global measurement 
methods, namely differential pressure and photographic methods 
were employed. The results show that the two and four sensor 
probe methods are accurate and reliable for the local measurement 
of void fraction, interfacial velocity and interfacial area concentra- 
tion in bubbly and siug two-phase flow. 


28971 (CONF-9105116-, pp. 24-31) Interfacial structure of 
bubbly two-phase flow in a horizontal pipe. (Koca- 
mustafaogullari, G. (Univ. of Wisconsin, Milwaukee (United 
States)); Huang, W.D.; Srinivasmurthy, S.; He, T. Argonne National 
Lab., IL (United States). [1991]. From 9. symposium on energy en- 
gineering sciences: fluid and dynamical systems; Argonne, IL 
(United States); 13-15 May 1991. In Proceedings of the ninth sym- 
posium on energy engineering sciences: Fluid and dynamical 
systems. 340p. Order Number DE91015974. Source: OSTI; NTIS. 

Experiments were performed in a 50.3 mm ID horizontal air- 
water bubbly flow, for averaged void fractions between 4.3 to 
22.5%. Local values of void fraction, interfacial area concentration, 
bubble interface velocity, mean bubble diameter and bubble diame- 
ter and bubble frequency as well as the bubble chord-length were 
measured by means of double-sensor resistivity probe technique. 
Reliable values were obtained for the interfacial parameters over 
the range of 3.74 < <j> < 5.71 ms and 0.25 < <jg> < 1.59 mv 
s. The effect of <j;> and <j>> on the local interfacial parameters 
were investigated. Based on the mechanistic modeling of bubble 
breakup process, the Sauter mean bubble diameter and interfacial 
area concentration were theoretically modeled. The experimentally 
measured bubble size and the interfacial area concentration were 
found to agree reasonably well with those predicted by the theoret- 
ical model. 


28972 (CONF-9105116-, pp. 32-39) Two-phase potential 
flow. Wallis, G.B. (Dartmouth College, Hanover, NH (United 
States)). Argonne National Lab., IL (United States). [1991]. From 9. 
symposium on energy engineering sciences: fluid and dynamical 
systems; Argonne, IL (United States); 13-15 May 1991. In Pro- 
ceedings of the ninth symposium on energy engineering sciences: 
Fluid and dynamical systems. 340p. Order Number DE91015974. 
Source: OSTI; NTIS. 

The macroscopic properties of a dispersion of particles in a po- 
tential flow are derived from first principles. This is a report of 
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some recent results from an ongoing program devoted to obtaining 
the macroscopic properties of a two-phase potential flow by sys- 
tematic deduction from the geometry of the microscopic structure. 
The structures considered are: (a) an isotropic dispersion of many 
particles in a fluid, (b) a one-dimensional unit cell. Such cells could 
be stacked end-to-end to construct the pipe flow of a succession of 
spheres, for example, (c) a three-dimensional brick-like unit cell 
which may form the basic element of a ‘continuum’ on a much 
larger scale. The results presented in this paper are theoretical and 
are expressed as general theorems. Confirmatory work is also pro- 
ceeding. 


28973 (CONF-9105116-, pp. 40-49) A boundary layer 
solution for flow around single bubbles in the presence of sur- 
factants. Andrews, G.F. (idaho National Engineering Laboratory, 
Idaho Falls (United States)); Wong, Shulun. Argonne National Lab., 
IL (United States). [1991]. From 9. symposium on energy engineer- 
ing sciences: fluid and dynamical systems; Argonne, IL (United 
States); 13-15 May 1991. In Proceedings of the ninth symposium 
on energy engineering sciences: Fluid and dynamical systems. 
340p. Order Number DE91015974. Source: OSTI; NTIS. 

Millimeter-sized bubbles rise through most liquids with Reynolds 
numbers of several hundred. A boundary layer solution is given for 
flow over the upper surface of spherical or spherical cap bubbles 
when surface-active solutes adsorb on the bubble interface and in- 
hibit its motion. Diffusion of adsorbed surfactant along the interface 
is shown to be negligible. The surfactant accumulates not at the 
bottom of the bubble, as in the creeping flow case, but in a band 
around the flow separation point from where it desorbs back into 
solution. The bubble interface is stationary at or slightly above (if 
diffusion along the interface is considered) the flow separation 
point. As much surfactant desorbs as adsorbs to the interface in 
the boundary-layer region and, since this equality must hold for the 
whole bubble, it is also true for the wake region. The flow separa- 
tion angle moves from 130° to 80° with increasing surfactant 
concentration. This may however, also reflect a change in bubble 
shape since the accumulation of surfactant reduces the interfacial 
tension and could be producing the sharp corner characteristic of 
the flow separation point in spherical cap bubbles. 


28974 (CONF-9105116—, pp. 50-57) The effect of particle 
size distribution on the rheology of non-colloidal slurries. 
Shapiro, A.P. (Massachusetts Institute of Technology, Cambridge 
(United States)); Fowler, J.R.; Probstein, R.F. Argonne National 
Lab., IL (United States). [1991]. From 9. symposium on energy en- 
gineering sciences: fluid and dynamical systems; Argonne, IL 
(United States); 13-15 May 1991. In Proceedings of the ninth sym- 
posium on energy engineering sciences: Fluid and dynamical 
systems. 340p. Order Number DE91015974. Source: OSTI; NTIS. 

The effect of particle size distribution on the fluidity limit of non- 
colloidal suspensions is examined by viscometry experiments on 
bidisperse mixtures of spherical particles. Comparison of the fluidity 
limit with dry random packings shows that the fluidity limit of the 
suspension is simply the random close packing fraction of the dry 
solid particles divided by the constant 1.15. The fluidity limit can 
therefore be determined independently of rheological experiments. 
The fluidity limit is also shown to correspond to random loose 
packing in the case of monodisperse suspensions. These experi- 
ments suggest that the microstructure of concentrated suspensions 
in shear flow is a random rather than ordered packing. 


28975 (CONF-9105116-, pp. 58-65) Multimodeling in large 
scale dynamic systems. Srikant, R. (Univ. of Illinois, Urbana 
(United States)); Basar, T.; Kokotovic, P.V. Argonne National Lab., 
IL (United States). [1991]. From 9. symposium on energy engineer- 
ing sciences: fluid and dynamical systems; Argonne, IL (United 
States); 13-15 May 1991. In Proceedings of the ninth symposium 
on energy engineering sciences: Fluid and dynamical systems. 
340p. Order Number DE91015974. Source: OSTI; NTIS. 

In this paper, the authors study some approaches toward the 
solution of large scale dynamic system problems under the multi- 
modeling environment. The paper briefly discusses the modeling 
issues that arise in such systems due to factors such as multiple 
decision makers, decentralized information, and multiple time 
scales. Among the two approaches to multimodeling - singular per- 
turbations and weak coupling - here the second one is discussed 
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in detail. In such systems, weak coupling is characterized in terms 
of a small (perturbation) parameter. When this parameter value (for 
example, «) is set equal to zero, the original fairly complex decision 
problem (either a dynamic game or team is decomposed into or 
converted to relatively simple decision problems, the solutions of 
which make up the zeroth order approximation to the team-optimal 
solution or the Nash equilibrium solution as the case may be). In 
particular, they study stochastic teams featuring a nonclassical 
information pattern and show that the zeroth order solution approxi- 
mates the optimal cost up to at least O(e) by upper and lower 
bounding the optimal cost, and then proving that the zeroth order 
terms of these bounds are identical. Using this zeroth order term 
as the starting point for a policy iteration, they show that approxi- 
mations of all order can be obtained by solving a sequence of 
stochastic control problems. Also briefly summarized are some re- 
sults for other classes of weakly coupled decision problems such 
as LQG nonzero-sum games, nonlinear deterministic differential 
games, an Markov teams and games. 


28976 (CONF-9105116-, pp. 93-100) Chaotic phenomena in 
model systems. Hayot, F. (Ohio State Univ., Columbus (United 
States)); Jayaprakash, C. Argonne National Lab., IL (United 
States). [1991]. From 9. symposium on energy engineering sci- 
ences: fluid and dynamical systems; Argonne, IL (United States); 
13-15 May 1991. In Proceedings of the ninth symposium on en- 
ergy engineering sciences: Fluid and dynamical systems. 340p. 
Order Number DE91015974. Source: OSTI; NTIS. 

The authors study a number of issues in two models. In the first 
model - a microscopic model for fluid phenomena - the paper dis- 
cusses the behavior at large scales induced by a coarse-graining 
procedure. The paper demonstrates the effects of noise resulting 
from the discreteness of the model and discuss how turbulence 
might be achieved. The second model is a coupled map lattice 
system with a conserved quantity and noise. The paper discusses 
a route to chaos that resembles a first order transition, the 
absence of ‘collective’ chaos, and the asymptotic behavior of corre- 
lation functions. 


28977  (CONF-9105116-, pp. 101-109) Interstitial velocity 
and temperature fields in fully-saturated porous media. Geor- 
giadis, J. (Duke Univ., Durham, NC (United States)); Behringer, R.; 
Shattuck, M.; Johnson, G.A. Argonne National Lab., IL (United 
States). [1991]. From 9. symposium on energy engineering sci- 
ences: fluid and dynamical systems; Argonne, IL (United States); 
13-15 May 1991. In Proceedings of the ninth symposium on en- 
ergy engineering sciences: Fluid and dynamical systems. 340p. 
Order Number DE91015974. Source: OSTI; NTIS. 

The authors focus on two aspects of steady flow through porous 
media consisting of uniform spherical beads or cylinders. First, the 
paper presents results of a direct numerical simulation of velocity 
and temperature fields in forced convection over a periodic array of 
cylinders with internal heat generation. The solution of the associ- 
ated conjugate heat transfer problem is useful in the examination 
of the effect of fluid-to-solid conductivity ratio on the local thermal 
equilibrium assumption. Second, they use a powerful and novel 
technique, magnetic resonance imaging (MRI), to visualize the ve- 
locity distribution in the interstitial space of a randomly packed bed. 
The present measurements are of particular interest because of the 
small spatial scales (~100 um) which can be resolved and because 
the distribution of the velocity can be obtained nonperturbatively. 


28978 (CONF-9105116-, pp. 119-125) Normal mode analy- 
sis of liquid state dynamics. Keyes, T. (Boston Univ., MA (United 
States)); Seeley, G. Argonne National Lab., IL (United States). 
[1991]. From 9. symposium on energy engineering sciences: fluid 
and dynamical systems; Argonne, IL (United States); 13-15 May 
1991. In Proceedings of the ninth symposium on energy engineer- 
ing sciences: Fluid and dynamical systems. 340p. Order Number 
DE91015974. Source: OSTI; NTIS. 

It is shown that harmonic normal mode analysis may be applied 
to liquids. Unlike the textbook example of low-T crystals, where the 
atoms stay close to lattice sites for all time and the harmonic ap- 
proximation is literally correct, atoms diffuse over the entire system 
in liquids and direct use of solid-state methods is impossible. Nev- 
ertheless, configuration-averaged densities of states may be 
calculated for liquids, and are presented and discussed herein. New 





theoretical methods are given for calculating dynamical properties 
of liquids from the densities of state; the approach is illustrated 
with successful expressions for the velocity correlation function and 
the self-diffusion constant in supercooled Lennard-Jones fluids. 


28979 (CONF-9105116—-, pp. 126-133) Tracer experiments 
on packed beds with forced and mixed convection us 
fiberoptic fluorescence probes. Jones, M.C. (National Inst. of 
Standards and Tech., Boulder, CO (United States)); Wolfe, J.D. 
Argonne National Lab., IL (United States). [1991]. From 9. sympo- 
sium on energy engineering sciences: fluid and dynamical 
systems; Argonne, IL (United States); 13-15 May 1991. In Pro- 
ceedings of the ninth symposium on energy engineering sciences: 
Fluid and dynamical systems. 340p. Order Number DE91015974. 
Source: OSTI; NTIS. 

The authors describe a new experimental technique designed for 
the study of global fluid motion in packed beds. The method uses 
fiberoptic sensors illuminated by laser light to detect the presence 
of a fluorescent dye injected into a small throughflow from top to 
bottom. Breakthrough patterns, residence time distributions (RTD’s) 
and maps of probes recording cellular flow are presented together 
with plots of the standard deviation of arrival times for isothermal 
flow and flow with significant thermal gradients. 


28980 (CONF-9105116-, pp. 176-184) Ebulliometric mee- 
surement of the vapor pressure of alternative refrigerants from 
10 to 2000 kPa. Morrison, G. (National inst. of Standards and 
Tech., gaithersburg, MD (United States)); Weber, L.A. Argonne 
National Lab., IL (United States). [1991]. From 9. symposium on en- 
ergy engineering sciences: fluid and dynamical systems; Argonne, 
IL (United States); 13-15 May 1991. In Proceedings of the ninth 
symposium on energy engineering sciences: Fluid and dynamical 
systems. 340p. Order Number DE91015974. Source: OSTI; NTIS. 

The authors describe the development of two ebulliometers to 
make accurate determinations of the vapor-liquid saturation bound- 
ary. The first apparatus, which is designed to operate from 20 to 
150 kPa, makes use of the technique of comparative ebulliometry. 
The second apparatus, which operates from 100 to 2000 kPa uti- 
lizes a direct pressure measurement. The first instrument operates 
from 253 to 373 K and the second from 273 to 373 K. The paper 


also reports vapor pressures of four proposed refrigerant alterna- 
tives. 


28981 (CONF-9105116—, pp. 185-192) On asymptotic multl- 
perameter method: Nonlinear flim rupture. Frenkel, A.L. (Univ. 
of Alabama, Tuscaloosa (United States)). Argonne National Lab., 
IL (United States). [1991]. From 9. symposium on energy engineer- 
ing sciences: fluid and dynamical systems; Argonne, IL (United 
States); 13-15 May 1991. In Proceedings of the ninth symposium 
on energy engineering sciences: Fluid and dynamical systems. 
340p. Order Number DE91015974. Source: OSTI; NTIS. 

The evolution of physical continua systems (in particular, in hy- 
drodynamics) is described, typically, by initial boundary value 
problems with systems of nonlinear partial differential equations. A 
method for solving such problems is discussed in detail. A rela- 
tively simple system, a thin liquid film with van der Waals forces, is 
considered as an example. It is shown that the nonlinear equation 
describing the evolution of interface is justifiable for a much wider 
set of parameters than the one implied by an earlier single- 
parameter consideration. In general, the (sufficient) conditions (on 
system parameters) for the validity of results are very clear in the 
multiparameter approach. Hence, it allows one to answer some 
critical questions which are relevant to numerous theories reducing 
problems with many dependent variables to a single-variable (ap- 
proximate, closed, nonlinear PDE) evolution equation. 


28982 (CONF-9105116-, pp. 193-200) Fluidelastic instabil- 
ity of loosely tubes. Cai, Y. (Argonne National Lab., 
IL (United States)); Chen, S.S.; Mulcahy, T.M. Argonne National 
Lab., IL (United States). [1991]. From 9. symposium on energy en- 
gineering sciences: fluid and dynamical systems; Argonne, IL 
(United States); 13-15 May 1991. In Proceedings of the ninth sym- 
posium on energy engineering sciences: Fluid and dynamical 
systems. 340p. Order Number DE91015974. Source: OSTI; NTIS. 
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An analytical study of fluidelastic instability of loosely supported 
tubes, vibrating in a tube-support-plate (TSP)-inactive mode, is pre- 
sented based on a bilinear mathematical mode! that incorporates 
all motion-dependent fluid forces. Depending on the system param- 
eters, the dynamic response of the tube includes periodic, 
quasiperiodic, and chaotic motions. Analytical results are compared 
with published experimental data; they agree reasonably well. 


28983 (CONF-9105116-, pp. 262-269) Turbulence structure 
and heat transfer in three-dimensional boundary Eaton, 
J.K. (Stanford Univ., CA (United States)). Argonne National Lab., 
IL (United States). [1991]. From 9. symposium on energy engineer- 
ing sciences: fluid and dynamical systems; Argonne, IL (United 
States); 13-15 May 1991. In Proceedings of the ninth symposium 
on energy engineering sciences: Fluid and dynamical systems. 
340p. Order Number DE91015974. Source: OSTI; NTIS. 

Three experiments on three-dimensional boundary layer turbu- 
lence and heat transfer are described. It was found that the heat 
transfer rate is reduced somewhat by the introduction of three di- 
mensionality. An extension of a 2D correlation based on a vector 
enthalpy thickness has been shown to adequately reproduce the 
data. Much of the effort has been focused on discovering why tur- 
bulent mixing is reduced by the imposition of three dimensionality. 
Present efforts are focused on unde ing the interaction 
between the cross flow in the 3D boundary layer with naturally oc- 
curring longitudinal vortices in the turbulence. Model experiments 
suggest that the number of low speed streaks in the boundary 
layer may be significantly reduced in a three dimensional boundary 
layer leading to a reduction in turbulent activity. 


28984 (CONF-9105116-, pp. 270-278) Coupled instabilities 
in liquid films with heat transport. Joo, S.W. (Northwestern 
Univ., Evanston, IL (United States)); Davis, S.H.; Bankoff, $.G. 
Argonne National Lab., IL (United States). [1991]. From 9. — 
sium on energy engineering sciences: fiuid and 

systems; Argonne, IL (United States); 13-15 May 1991. In Pe 
ceedings of the ninth symposium on energy engineering sciences: 
Fluid and dynamical systems. 340p. Order Number DE91015974. 
Source: OSTI; NTIS. 

A layer of viscous liquid drains down a uniformly-heated inclined 
plate. Long-wave instabilities of the uniform film are studied by de- 
riving an evolution equation for two-dimensional disturbances. This 
equation incorporates viscosity, gravity, surface tension and ther- 
mocapillarity. The linear theory derived from this describes the 
competition among the instabilities. Numerical solution of the evolu- 
tion equation describes the finite-amplitude behavior that 
determines the propensity for dryout of the film. Among the phe- 
nomena that appear are the tendency to wavebreaking, the 
creation of secondary structures, and the pre-emption of dryout by 
mean flow. 


28985 (CONF-9105116—, pp. 279-285) Wall transport phe- 
nomena in secondary and flows. Goldstein, R.J. 
(Univ. of Minnesota, Minneapolis (United States)); Jabbari, M.Y. 
Argonne National Lab., IL (United States). [1991]. From 9. sympo- 
sium on energy engineering sciences: fluid and dynamical 
systems; Argonne, IL (United States); 13-15 May 1991. In Pro- 
ceedings of the ninth symposium on energy engineering sciences: 
Fluid and dynamical systems. 340p. Order Number DE91015974. 
Source: OSTI; NTIS. 

The influence of secondary and separated flows on convective 
transport is investigated. The flow conditions considered include: 
three dimensional separated flow at the base of protruding cylin- 
ders, the cross flow over a row of rectangular cylinders, and the 
secondary flows in straight and curved ducts. The naphthalene sub- 
limation technique is employed and local mass transfer distributions 
are measured. Considerable variations in mass transfer caused by 
vortices in the separated or the secondary flows are found. 


28986 (CONF-9105116-, pp. 286-293) Traveling-wave con- 
vection in binary fluid mixtures. Eaton, K.D. (Univ. of California, 
San Diego, La Jolla (United States)); Surko, C.M.; Ohlsen, D.R.; 
Yamamoto, S.Y.; Baxter, G.W. Argonne National Lab., IL (United 
States). [1991]. From 9. symposium on energy engineering sci- 
ences: fluid and dynamical systems; Argonne, IL (United States); 
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13-15 May 1991. In Proceedings of the ninth symposium on en- 
ergy engineering sciences: Fluid and dynamical systems. 340p. 
Order Number DE91015974. Source: OSTI; NTIS. 

In this paper, the authors summarize the results of recent stud- 
ies of traveling-wave convection in ethanol-water mixtures confined 
in a narrow annular container providing periodic boundary condi- 
tions in the direction of wave motion. The authors have confirmed 
the predicted dependence of the phase velocity on Rayleigh num- 
ber over the entire traveling-wave branch. It has also been shown 
that, as the Rayleigh number is increased, the phase velocity of 
the traveling waves decreases continuously to zero with no hys- 
teresis. Comparison of shadowgraph data with numerical solutions 
of the fluid equations has allowed us to distinguish the concentra- 
tion field from the temperature field. These studies confirm the 
prediction that there is a concentration modulation between adja- 
cent rolls which approaches zero as the phase velocity goes to 
zero. It is this concentration modulation and its phasing with re- 
spect to the temperature and velocity fields which is fundamental 
to the translation of the pattern. 


28987 (CONF-9105116-, pp. 294-301) Dryout limits in 
two-phase flow in heated horizontal pipes. Crowe, K.E. (Massa- 
chusetts Inst. of Tech., Cambridge (United States)); Flores, A.G.; 
Griffith, P. Argonne National Lab., IL (United States). [1991]. From 
9. symposium on energy engineering sciences: fluid and dynamical 
systems; Argonne, IL (United States); 13-15 May 1991. In Pro- 
ceedings of the ninth symposium on energy engineering sciences: 
Fluid and dynamical systems. 340p. Order Number DE91015974. 
Source: OSTI; NTIS. 

The dryout limits for intermittent two-phase flow have been ex- 

perimentally determined in a horizontal two inch conduit operating 
at atmospheric pressure for a range of heat fluxes in an industrial 
important range up to 146kW per meter*. A model developed pre- 
viously for smaller pipe sizes and lower heat fluxes has been 
compared to these results and is quite conservative in its estimate 
of minimum required flow rate to avoid dryout. The components of 
a more refined model incorporating post-slug film drainage, evapo- 
ration, and bubble nucleation are introduced. Film drainage 
measurements are compared to the simple drainage theory. A 
preliminary study of the annular flow dryout limits is discussed. Ex- 
perimental data compares favorably to a simple physically based 
criterion. 
28988 (CONF-9105116-—, pp. 302-309) Thermal conductivity 
and viscosity measurements of fluids at high temperatures. 
Perkins, R.A. (National Inst. of Standards and Tech., Boulder, CO 
(United States)); Diller, D.E. Argonne National Lab., IL (United 
States). [1991]. From 9. symposium on energy engineering sci- 
ences: fluid and dynamical systems; Argonne, IL (United States); 
13-15 May 1991. In Proceedings of the ninth symposium on en- 
ergy engineering sciences: Fluid and dynamical systems. 340p. 
Order Number DE91015974. Source: OSTI; NTIS. 

This paper describes the performance characteristics of a tran- 
sient hot-wire thermal conductivity instrument and a_ torsional 
quartz crystal viscometer. These instruments were developed at 
the National Institute of Standards and Technology (NIST) to study 
fluids at high temperatures (up to 750 K) and pressures (up to 70 
MPa). Recent developments have extended the range of applicabil- 
ity and improved the performance of these instruments. The 
transient hot-wire thermal conductivity instrument can now be used 
with confidence to study infrared absorbing fluids and moderately 
polar fluids. A new computer control system has been added to the 
torsional quartz crystal viscometer to improve its reliability and fa- 
cilitate on-line data analysis. Limitations of the present instruments 
suggest designs for new transducers which presently are being de- 
veloped. 


28989 (CONF-9105116—, pp. 310-317) Apparatus for acous- 
tlc measurements of gases with applications for high 
temperatures. Gillis, K.A. (National Inst. of Standards and Tech., 
Gaithersburg, MD (United States)); Moldover, M.R. Argonne 
National Lab., IL (United States). [1991]. From 9. symposium on en- 
ergy engineering sciences: fluid and dynamical systems; Argonne, 
IL (United States); 13-15 May 1991. In Proceedings of the ninth 
symposium on energy engineering sciences: Fluid and dynamical 
systems. 340p. Order Number DE91015974. Source: OSTI; NTIS. 
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Accurate measurements of the speed of sound in gases are con- 
ventionally made using metal resonators with small transducers 
embedded in their walls. The authors have extended this method to 
include gases at high temperatures and gases that are corrosive or 
incompatible with elastomers and thermoplastics. They use remote 
transducers coupled to a resonator through acoustic waveguides. 
Thin metal diaphragms separate the waveguides from the res- 
onator and confine the test gas within an all-metal environment. In 
the present apparatus, any gas compatible with gold and stainless 
steel can be studied. The apparatus was tested by determining the 
ideal-gas heat capacity and second acoustic virial coefficient of bis 
(difluoromethyl) ether. This ether is an environmentally benign 
compound; however, its solubility in polymer o-rings made it incom- 
patible with conventional acoustic apparatus containing elastomers. 


28990 (CONF-9105116-, pp. 318-322) High-temperature 
adiabatic calorimeter for constant-volume heat capacity mee- 
surements of com gases and liquids. Magee, J.W. 
(National Inst. of Standards and Tech., Boulder, CO (United 
States)). Argonne National Lab., IL (United States). [1991]. From 9. 
symposium on energy engineering sciences: fluid and dynamical 
systems; Argonne, IL (United States); 13-15 May 1991. In Pro- 
ceedings of the ninth symposium on energy engineering sciences: 
Fluid and dynamical systems. 340p. Order Number DE91015974. 
Source: OSTI; NTIS. 

A high-temperature adiabatic calorimeter has been developed to 
measure the constant-volume molar heat capacity (Cy). The chief 
design feature is its nearly identical twin cells which allow accurate 
measurement of energy differences without large corrections for 
energy losses due to thermal radiation fluxes. Operating conditions 
for the calorimeter are temperatures from 300 to 700 K at pres- 
sures from 0 to 20 MPa. The calorimeter is designed to measure 
heat capacities of both gases and liquids, especially fluids of inter- 
est to emerging energy technologies. 


28991 (DOE/CE/90029-8) Heat transfer and pressure drop 
for air flow through enhanced passages: Final report. Obot, 
N.T.; Esen, E.B. Clarkson Univ., Potsdam, NY (United States). 
Fluid Mechanics, Heat and Mass Transfer Lab. Jun 1992. 119p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-89CE90029. Order Number DE92016597. Source: 
OSTI; NTIS; GPO Dep. 

An extensive experimental investigation was carried out to deter- 
mine the pressure drop and heat transfer characteristics for 
laminar, transitional and turbulent flow of air through a smooth pas- 
sage and twenty-three enhanced passages. The internal surfaces 
of all enhanced passages had spirally shaped geometries; these 
included fluted, finned/ribbed and indented surfaces. The Reynolds 
number (Re) was varied between 400 and 50000. The effect of 
heat transfer (wall cooling or fluid heating) on pressure drop is 
most significant within the transition region; the recorded pressure 
drop with heat transfer is much higher than that without heat trans- 
fer. The magnitude of this effect depends markedly on the average 
surface temperature and, to a lesser extent, on the geometric char- 
acteristics of the enhanced surfaces. When the pressure drop data 
are reduced as values of the Fanning friction factor(f), the results 
are about the same with and without heat transfer for turbulent flow, 
with moderate differences in the laminar and transition regions. 


28992 (DOE/MC/26302-T10) [Research stability analysis of 
fluidized-bed equations]: Technical report, September 8— 
December 7, 1991. Viscoustech, Allison Park, PA (United States). 
[1991]. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-89MC26302. Order Number 
DE92017670. Source: OSTI; NTIS; GPO Dep. 

In previous reports we have outlined the equations goveming the 
flow of a mixture of a fluid infused with solid particles, the equa- 
tions governing the state of uniform fluidization and the equation 
governing the linearized stability of the state of uniform fluidization. 
We have also discussed how material function 8o,, the pressure 
like term, i.e., the spherical part of the stress tensor for the solid 
constituent, could play a stabilizing role. We have carried out the 
optimization study for the stability equations and have obtained 
bounds for this material function Bo;, which will ensure the stability 
of the state of uniform fluidization for a range of values for the 
other material parameters. Here, we provide few preliminary results 








42 ENGINEERING 
4204 Heat Transfer and Fluid Flow 





which show the effect of different material parameters on the stabil- 
ity of the state of uniform fluidization. Figures (1) through (10) 
show the variation of the root of the characteristic equation with the 
wave number, o. Negative values for the root implies that the flow 
is stabe and positive values that the flow is unstable. For the sake 
of completeness, we provide the section on stability which can also 
be found in our previous report. 


28993 (EGG-M-90412) Behavior of liquid metal droplets in 
an aspirating nozzle: Revision. Swank, W.D.; Fincke, J.R.; Ma- 
son, T.A. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
[1990]. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. (CONF-901008—15: Fall 
meeting of the Minerals, Metals and Materials Society (TMS), De- 
troit, MI (United States), 7-11 Oct 1990). Order Number 
DE92017846. Source: OSTI; NTIS; GPO Dep. 

Measurements of particle size, velocity, and relative mass flux 
were made on spray field produced by aspirating liquid tin into 
350°C argon flowing through a venturi nozzle via a small orifice in 
the throat of the nozzle. Details of the aspiration and droplet forma- 
tion process were observed through windows in the nozzle. The 
spatial distribution of droplet size, velocity, and relative number 
density were measured at a location 10 mm from the nozzle exit. 
Due to the presence of separated flow in the nozzle, changes in 
nozzle inlet pressure did not significantly effect resulting droplet 
size and velocity. This suggests that good aerodynamic nozzle de- 


sign is required if spray characteristics are to be controlled by 
nozzle flow. 5 refs. 


28994 (EGG-NE-10237) Turbulent natural convection in an 
enclosure formed by an array of vertical cylinders. McEligot, 
D.M.; Stoots, C.M.; Christenson, W.A.; O’Brien, J.E.; Larson, T.K.; 
Mecham, D.C.; Lussie, W.G. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Apr 1992. 98p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE92017994. Source: OSTI; NTIS; INIS; GPO Dep. 

A number of situations can be hypothesized to occur in an ad- 
vanced or special purpose nuclear reactor such that the core is 
filled with a gas but there is no forced flow to remove the thermal 
energy evolved. Typically, the dimensions are so large that the 
magnitudes of the governing parameters indicate that the flow 
regime is probably turbulent. The generic situation considered in 
the present work is natural convection between heated, slender, 
vertical, circular cylinders and a surrounding array of cooler vertical 
cylinders in a triangular pattern. Experiments were conducted by 
resistively heating a vertical circular cylinder of length-to-diameter 
ratio of about 160 centered inside a concentric perforated tube 
which was, in turn, surrounded by three larger diameter tubes 
cooled internally with water flow. The medium was air. In order to 
deduce the contribution due to thermal radiation, thermal emissivi- 
ties of the tubes were determined in-situ during the experiment and 
the emissivities of samples of the surfaces involved were mea- 
sured separately. The ratio of the test section temperature to the 
cooling tube temperature was varied up to 2.6 by adjusting the 
electrical power. The Rayleigh number, based on tube diameter 
and properties evaluated at the cooling tube temperature, ranged 
from 2.9 x 10* to 9.2 x 10°. Results indicate that the convective 
heat transfer parameters for the perforated tube are about fifteen 
per cent higher than for the smooth bare tube centered in the 
same position relative to the array. The Nusselt number for con- 
vective heat transfer across the annulus-between the heated test 
section and the perforated tube corresponded to parallel laminar 
flow. Data with water films flowing down the outside surfaces of the 
cooling tubes demonstrated no significant change in the convective 
heat transfer parameters deduced. 


28995 (INIS-mf-13334, pp. 80-85) On the control volume fi- 
nite element method-treatment of convection. Dickman, S. 
(Technion-lsrael Inst. of Tech., Haifa (Israel). Dept. of Mechanical 
Engineering); Wacholder, E.; Elias, E.; Olek, S. Ben-Gurion Univ. 
of the Negev, Beersheba (Israel). Dept. of Nuclear Engineering. 
May 1992. 146p. (CONF-9205231—: 17. Nuclear Societies of Israel 
workshop on long-baseline neutrino oscillations, Beer Sheva (Is- 
rael), 4 May 1992). In Proceedings of the 17th conference of the 
Nuclear Societies of Israel. Order Number DE92642284. Source: 
OSTI; NTIS (US Sales Only); INIS. 


The control volume finite element method (CVFEM) is less 
known and employed by engineers than more conventional meth- 
ods like the finite differences and the Galerkin finite element 
method. In this paper we intend to draw the attention to this 
method as an attractive tool for the solution of PDE arising in the 
fields such as fluid dynamics and heat transfer. A brief description 
of the method is provided. Emphasis is placed on the treatment of 
the convection term. As an example, a well known convection type 
test case is analysed. (author). 


28996 (INIS-mf-13334, pp. 71-76) Heat conduction in reac 
tor fuel elements. Olek, S. (israel Electric Corp. Ltd., Haifa 
(Israel)); Wacholder, E. Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Dept. of Nuclear Engineering. May 1992. 146p. (CONF- 
9205231—: 17. Nuclear Societies of Israel workshop on 
long-baseline neutrino oscillations, Beer Sheva (Israel), 4 May 
1992). In Proceedings of the 17th conference of the Nuclear Soci- 
eties of Israel. Order Number DE92642284. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A new approach is offered for the solution of heat conduction 
problem in a reactor fuel element, which has a general form of a 
heat source. A special eigenfunction expansion is derived for the 
temperature distribution, which treats fuel and clad domains as 
though they are a single region with discontinuities. Numerical re- 
sults obtained from the present analysis compare favorable with 
previous analytical solution by Fourier series expansions. (author). 


28997 (JAERI-M-92-038) Numerical simulation on the 
Marangoni convection in the molten metal pool. Yokokawa, Mit- 
suo (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1992. 77p. (in Japanese). Order Number 
DE92556662. Source: OSTI; NTIS; INIS. 

Melting process of metal is found in various nuclear engineering 
fields, such as melting phenomena on the first wall in a fusion re- 
actor and the atomic vapor laser isotope separation process. In 
this process, it is important to know the shape of the molten pool 
and its melting mechanism. A set of the Navier-Stokes equation 
and the energy equation is applied to simulate the transient melting 
process of metal irradiated by electron beam. A time evolution of 
the liquid-solid interface is predicted using the latent heat model. 
The validity of this model is confirmed by using the two-phase Ste- 
fan problem. The upwind and the higher order finite difference 
method for nonlinear terms of the convection equation are studied 
for various parameters, such as the mesh size and the Courant 
number. The shape of the molten region, which is calculated using 
a higher order finite difference method, is in good agreement with 
measured ones. The Marangoni convection in a long rectangular 
cavity, which is a model of the flow observed in the pool, is simu- 
lated in detail as a function of the Reynolds number. It is found 
that two vortices in the periphery of the pool play a decisive role in 
forming the molten region. (author). 


28998 (KFK-5007) Turbulent flow through wall subchan- 
nels of rod bundles (P/D = 1,12, W/D = 1,06). Meyer, L.; Rehme, 
K. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik; Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Projekt Nukleare Sicherheitsforschung. 
Apr 1992. 100p. (in German). Order Number DE92548208. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Measurements of the mean velocity, of the wall shear stresses, 
and of the turbulence have been performed in a wall subchannel 
(P/D = 1,12, W/D = 1,06) of a rod bundle of four parallel rods. The 
structure of turbulence has been measured by two different meth- 
ods. Both, the hot-wire method with single wires and anlog signal 
processing and the method with X-wires and digital signal process- 
ing have been applied. Moreover, the same measurements have 
been performed in a wall subchannel of a bundle of 37 rods with 
the same geometry. All results show fair agreement, which corrob- 
orates both measurement methods as well as the bundle of four 
rods for the simulation of a wall subchannel. (orig.). 


28999 (NEI-NO-219) Measurements of two-phase flow de- 
talls: Non-intrusive methods applied to slug and dispersed 
flows. Linga, H. Trondheim Univ. (Norway). Norges Tekniske 
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Hoegskole. 1991 159p. Order Number DE92540963. Source: 
OSTI; NTIS. 

Multiphase hydrocarbon pipe flow offers a wide range of fluid 
properties, pipe sizes and topographies, and therefore the extrapo- 
lation capabilities of the applied flow prediction tool are of primary 
importance. These capabilities strongly relate to the experimental 
data on which the models and correlations are based, and a critical 
evaluation of the experimental data should be given high priority. 
Accordingly, this thesis is concerned with fundamental aspects on 
measurements of flow details, system effects as observed in a low 
pressure air-water system and, finally, flow evolution effects in a 
large scale, high pressure laboratory facility. An analytical model 
on gamma densitometer performance with respect to void fraction 
measurements in two-phase flow is presented. Two methods for 
non- intrusive measurements of film thickness, liquid hold-up in the 
pipe core and cross-sectional average liquid hold-up in annular- 
dispersed flow have been derived and tested. The slug-dispersed 
transition and related flow characteristics have been studied experi- 
mentally for air-water flow in a horizontal, 50 mm diameter 
plexiglass pipe with atmospheric pressure at the outlet. The loca- 
tion of the slug-dispersed transition line significantly depends on 
the flow conditions at the pipe inlet as well as the pipe outlet de- 
sign. Flow evolution in horisontal nitrogen-diesel flow at 20 and 45 
bar is studied in two 1 km long pipelines, pipe diameter 0.19 m. 
The data indicate that slugs may be in the process of growing 
even 1500 pipe diameters downstream of the inlet of the horizontal 
section. 65 refs., 87 figs., 10 tabs. 


29000 (NEI-NO-223) Development of a turbulence model 
for low Reynolds numbers with equation for the Reynolds 
stresses and an equation for characteristic frequency. Ertes- 
vaag, |.S. Trondheim Univ. (Norway). Tekniske Hoegskole. 
1991 86p. (in Norwegian). Order Number DE92540967. Source: 
OSTI; NTIS. 

The dissertation first explains what turbulence is, why we are 
interested in the phenomenon, and presents the fundamental equa- 
tions. This work is based on the turbulent equations of motion 
(Reynokis equations). Turbulent stresses (Reynolds stresses) in 
these equations can be found by solving modeled equations for 
turbulence quantities. A review is given of the development of such 
models. To solve the equation for the Reynolds stresses, three 
terms in the equation have to be modeled, dissipation, redistribu- 
tion and turbulent diffusion. The literature on such models is 
examined, and the most common models are discussed. A draft of 
a modeled Reynolds-stress equation by Magnussen is presented 
and discussed. Some amendments and supplements are made to 
the model. It has a two-part algebraic dissipation model. One part 
represents the transfer of energy from large energy-containing ed- 
dies, to smaller. The other part, which has more terms, represents 
direct dissipation to heat from large eddies. This part can be ne- 
glected at a high Reynolds number. Magnussen’s combustion 
model is related to the turbulence model, and this relation is inves- 
tigated. It appears that the numerical factors in the combustion 
model may be uncertain, and that this should be further investi- 
gated. The turbulence model contains a characteristic frequency for 
the turbulence, and an equation for this quantity is developed. The 
model is discussed with data for boundary layer with zero pressure 
gradient and for fully developed plane channel flow. It is also 
compared with two models from the literature. In most of the com- 
putational region the results are good, but less good in the layer 
nearest to the wall. 131 refs., 10 figs., 7 tabs. 


4205 Materials Testing 


Refer also to citation(s) 28302, 28557, 28623, 28697, 28702, 
28945, 29255, 30370 


29001 (CONF-9005426-) Analyses in materials test- 
Ing. Bundesakademie fuer Wehrverwaltung und Webhrtechnik, 
Mannheim (Germany). 1990 292p. (in German). From Defense 
technology symposium: Analyses in materials testing; Erding (Ger- 
many); 15-17 May 1990. Order Number DE92558047. Source: 
OSTI; NTIS (US Sales Only). 

These proceedings contain 18 contributions covering the follow- 
ing subjects: Analytical methods in quality assurance in automobile 
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and tire industry; Concepts for quality control of lubricating oils; 
Characterization of adhesive bonded composites, Adhesive bonded 
joints and plastic surfaces using analytical methods; IR-Microscopy 
in polymer analyses; Characterization of semipermeable mem- 
branes for clothing; Emission spectroscopy in production control of 
steels; Ultrapurity in metallurgy - Facts and fiction; New ways in 
carbon, oxygen and nitrogen, and metal trace analyses of non- 
oxidic ceramics (SiC); Application of raman spectroscopy for the 
characterization of ceramic materials (graphite, SiC, SigN,4, ZrO2); 
Analyzing methods for the characterization of partially stabilized zir- 
conium oxide plasma sprayed coatings; Calculation of physical fuel 
data from carburetor fuel Analysis and Its Importance for Engine 
Operation; Cheometry, A New Method for characteristics prediction 
based on analytical data of an F-34 aviation fuel; Quantitative IR- 
spectroscopy on multi-component systems (determination of the 
hardening agent content in cured resin systems and of the aro- 
maticity of aviation fuels or diesel fuels); Thermal analysis in 
materials testing; Thermal analyses for plastics and rubber engi- 
neering. (MM). 


29002 (CONF-9105116-, pp. 66-69) Phase-space methods 
for wave propagation. Kaufman, A.N. (Lawrence Berkeley Lab., 
CA (United States)). Argonne National Lab., IL (United States). 
[1991]. From 9. symposium on energy engineering sciences: fluid 
and dynamical systems; Argonne, IL (United States); 13-15 May 
1991. In Proceedings of the ninth symposium on energy engineer- 
ing sciences: Fluid and dynamical systems. 340p. Order Number 
DE91015974. Source: OSTI; NTIS. 

The analysis of wave propagation in a nonuniform medium is fa- 
cilitated by making canonical transformations of the ray phase 
space. Such a transformation is utilized to solve the linear-mode- 
conversion problem in a four-dimensionally nonuniform medium. To 
illustrate the utility of phase-space concepts, the author treats the 
problem of linear mode conversion, wherein a wave of one polar- 
ization transfers a fraction of its action to another polarization. This 
occurs when a ray of polarization a intersects the (7-dimensional) 
dispersion surface of another polarization b. 


29003 (DPW-6669) Bullding 773-A main technical labora- 
tories: Part 2, High Level Caves wing special equipment. Hill, 
A.J. Jr. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 20 Nov 1952. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-155). Order Number DE92018678. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum lists the special equipment required by the 
Metallurgy Section for use in the High Level Caves. The memoran- 
dum is dated November 20, 1952. 


29004 (IVO-B—13/91) High-strength concrete: A new mate- 
rial for power plant construction. lIpatti, A. Imatran Voima Oy 
(IVO), Helsinki (Finland). 1991. 94p. (In Finnish). Order Number 
DE92540953. Source: OSTI; NTIS. 

The manufacturing technology, material properties, applications 
and research needs of high-strength concretes were studied on the 
basis of literature. The literature study is part of a research project, 
aiming at finding out feasibility of high-strength concretes in power 
plant construction. In this context, high-strength concretes refer to 
concrete qualities manufactured of conventional high-quality materi- 
als in present-type ready-mixed concrete or precast element 
factories. Compressive strength of these concretes is more than 70 
MN/m?. High-strength concretes are most naturally used in 
structures such as columns, walls, and arches subjected to com- 
pression, and in prestressed structures exposed to bending stress. 
Structures requiring excellent durability as well as wear and corro- 
sion resistance are also suitable to be made high-strength 
concretes. In power-plant construction, a larger selection of 
strength classes enables optimization of the structure capacity and 
cross- section dimensions. More economical and competitive con- 
crete structures are the basic objective of the development of the 
high-strength concretes. Despite the intensive, world-wide research 
and development investment during the last few years, high- 
strength concrete is still relatively new material, and more research 
results are needed, especially concerning its long-term properties. 





29005 (JAERI-M-92-027, pp. 58-69) Overview of ESNIT and 
nuclear data. Sugimoto, M. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Noda, K.; 
Kato, Y.; Ohno, H.; Kondo, T. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1992. (CONF-9111211-: 1991 Japan 
Atomic Energy Research Institute (JAERI) symposium on nuclear 
data, Tokai (Japan), 28-29 Nov 1991; INDC(JPN)-157/L). In Pro- 
ceedings of the 1991 symposium on nuclear data. 417p. Order 
Number DE92012612. Source: OSTI; NTIS; INIS. 

Energy Selective Neutron Irradiation Test Facility (ESNIT) pro- 
vides the high energy and high intensity neutron irradiation field for 
the materials researches. It can vary the neutron energy spectrum 
by changing the incident deuteron energy from 10 to 40 MeV using 
the d-Li source reaction. The objectives of ESNIT, the status and 
the perspectives of the program, and the technical issues on the 
accelerator and target systems are reviewed. The requirements for 
the nuclear data are also discussed. (author). 


29006 (SAND-92-0162) The Fixed-Cavity VISAR. Crump, 
O.B. Jr.; Stanton, P.L.; Sweatt, W.C. Sandia National Labs., Albu- 
querque, NM (United States). 9 Mar 1992. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE92019325. Source: OSTI; NTIS; 
GPO Dep. 

A designed and assembled method for a non-adjustable Interfer- 
ometer cavity has been developed at Sandia National Laboratories 
which has enabled the development of a Fixed-Cavity Velocity In- 
terferometer System for Any Reflector (VISAR). In this system, the 
critical interference adjustments are performed during assembly of 
the interferometer cavity, freeing the user from an otherwise repeti- 
tive task. The Fixed-Cavity VISAR System is constructed in 
modular form. Compared to previous VISAR systems, it is easy to 
use, and gives high quality results. 6 refs. 


29007 (SAND-92-8212) A materials test system for static 


compression at elevated temperatures. Korellis, J.S.; Steinhaus, 
C.A.; Totten, J.J. Sandia National Labs., Livermore, CA (United 


States). Jun 1992. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DR00789. Order Number 
DE92016823. Source: OSTI; NTIS; GPO Dep. 

This report documents modifications to our existing computer- 


controlled compression testing system to allow elevated 
temperature testing in an evacuated environment. We have 
adopted an “inverse” design configuration where the evacuated test 
volume is located within the induction heating coil, eliminating the 
expense and minimizing the evacuation time of a much larger tra- 
ditional vacuum chamber. 2 refs. 


20008 (UCRL-ID—111473) Operating characteristics of a 7.6 
mm (0.30 inch) diameter two-stage light-ges gun. Susoeff, A.R.; 
Hawke, R.S.; Bowen, P.R.; Greenwood, D.W.; Marshall, F.R. 
Lawrence Livermore National Lab., CA (United States). Jul 1992. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE92018783. Source: 
OSTI; NTIS; GPO Dep. 

a series of tests was conducted to determine the operating re- 
quirements needed to obtain maximum projectile velocity within the 
engineering design limits of a two-stage light-gas gun with a 7.6 
mm (0.30 inch) diameter bore launch tube. The tests were con- 
ducted in a medium vacuum flight range. Previous experience with 
the gun was used to establish the minimum requirements for opti- 
mum efficiency. Two operating parameters, propellant load and 
drive gas pressure, were varied in order to find an initial optimum 
operating condition at a conservative propellant load. Propellant 
load and driver gas pressure were then incrementally increased. 
This procedure was methodically applied until significant mechani- 
cal deformation of a critical gun component took place. This report 
presents the results of these tests. Projectile velocity was mea- 
sured to better than 3 percent accuracy using a magnetic induction 
technique. A 0.485 gram polycarbonate projectile was launched to 
a velocity of 7.77 km/s during the tests. 13 refs. 


29009 (UCRL-JC—110950) Inert gas electric heater for ele- 
vated temperature testing of small propulsion components. 
Whitehead, J.C.; Lanning, R.K.; Evans, M.C.; Barabas, N.J. 
Lawrence Livermore National Lab., CA (United States). 25 Jun 
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1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-920747-5: 28. joint propul- 
sion conference, Nashville, TN (United States), 6-8 Jul 1992). 
Order Number DE92017434. Source: OSTI; NTIS; GPO Dep. 
An electric heater for inert gas has been developed to enable 
safe, nontoxic, indoor, low cost testing of miniature propulsion 
which operate on warm gas. High pressure helium 
regulated to 7 MPa (1000 psi) is passed through in 8-kW electric 
heating element to raise its temperature to 700°C (1300 °F) at 
mass flow rates up to 2 grams/sec. The pressure and temperature 
are independently adjustable to lower values, and the temperature 
controller rapidly varies the electric power in response to changes 
in flow rate, so that pulsed-flow as well as be tested. The heating 
element is a 3.2 mm (1/8 inch) diameter nickel alloy tube, which 
carries the helium internally and up to 80 amperes of electric cur- 
rent in its wall. A transparent polycarbonate safety shield ensures 
personnel safety while permitting direct visual and auditory obser- 
vations. Digital displays of time, pressure, and temperatures are 
adjacent to the test hardware, to facilitate realtime interpretation of 
test results and video documentation. Equations for pressure drop, 
heat transfer, electrical resistance, stress, and thermal response 
time are presented to facillitate designing similar systems. 


4210 Combustion Systems 
Refer also to citation(s, 27476, 27833 


29010 (CONF-9105116—, pp. 231-238) Extinction, stabilize- 
tion, and flammability in combustion systems. Law, C.K. 
(Princeton Univ., NJ (United States)). Argonne National Lab., IL 
(United States). [1991]. From 9. symposium on energy engineering 
sciences: fluid and dynamical systems; Argonne, IL (United 
States); 13-15 May 1991. In Proceedings of the ninth symposium 
on energy engineering sciences: Fiuid and dynamical systems. 
340p. Order Number DE91015974. Source: OSTI; NTIS. 

The paper first discusses the fundamental differences in the phe- 
nomena of extinction, stabilization and biowoff, and flammability 
limits. Results from three specific projects are then presented: (1) 
The structure and extinction of diffusion flames with flame radia- 
tion, showing the existence of dual extinction states bracketing a 
finite range in the system Damkoehler number for steady burning. 
(2) The response of burner-stabilized flames, showing that the con- 
cern over the classical anomaly regarding Spalding’s observation 
of two flame speeds is unfounded if the flow discharge rate and 
thereby the flame speed is treated as the independent variable of 
the system, and that these flames exhibit blowoff instead extinction 
behavior. (3) A theory of flammability limits based on chemical ki- 
netic considerations of the competition between branching and 
termination reactions is proposed, with excellent agreements 
obtained between independently-determined theoretical and experi- 
mental flammability limits for the C-H-O fuel/oxidizer system. 


29011 (CONF-9105116-, pp. 239-246) Studies of droplets 
and sprays. Libby, P.A. (Univ. of California, San Diego, La Jolla 
(United States)); Williams, F.A. Argonne National Lab., IL (United 
States). [1991]. From 9. symposium on energy engineering sci- 
ences: fluid and dynamical systems; Argonne, IL (United States); 
13-15 May 1991. In Proceedings of the ninth symposium on en- 
ergy engineering sciences: Fluid and dynamical systems. 340p. 
Order Number DE91015974. Source: OSTI; NTIS. 

The authors describe the results of several theoretical and ex- 
perimental studies concerned with the behavior of single droplets 
and of sprays. In a theoretical analysis of the combustion of single 
droplets the description of the transport properties of the gas mix- 
ture is shown to influence significantly the predicted location of the 
reaction surface whereas it has little effect on the predicted rate of 
mass loss. The computational results are shown to be in excellent 
agreement with experimental data from a wide variety of 
experiments involving a wide variety of fuels. Results from two ex- 
perimental studies are reported. An earlier study of the behavior of 
single droplets in counterflowing streams demonstrated that signifi- 
cant lift must be encountered to explain the observed trajectories. A 
possible explanation of the origin of this lift force resides in a rapid 
change in the direction of the velocity approaching the droplet. To 
examine this possibility the dynamic response of a single droplet 
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on a nearly vertical trajectory entering a horizontal jet is studied. 
The previously employed techniques of photographically tracking 
the droplet are used and the accuracy of the methods of determin- 
ing from such trajectory data the forces acting on the droplet are 
carefully assessed. It is concluded that within the accuracy of the 
measurements the observed trajectory is well predicted by standard 
drag laws and thus that the lift observed in the earlier experiment 
is not reproduced in the present flow. Accordingly, additional ex- 
periments are needed to clarify the operative mechanism from the 
development of lift. Experiments with sprays are being initiated with 
air flowing counter to a stream consisting of fuel droplets and nitro- 
gen. Measurements of the velocity distribution in the gas and 
photographs of the flame at various rates of strain are discussed. 


29012 Method of feeding back exhaust gases in oll and gas 
bumers. Balsiger, B. 21 Feb 1992. Filed date 20 Aug 1990. 
Canada Patent patent application 2023656. 10p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$6.00 CAN; MF $4.00 CAN. 

The formation of nitrogen oxides during the operation of burners 
for solid, liquid, and gaseous fuels is reduced by means of an ex- 
haust gas feedback system of the invention. The exhaust gases 
are injected into a combustion chamber through openings provided 
in the region of a stabilizer via a flame pipe, and by choice, also 
around the flame pipe. Preferably, the combustion air as well as 
the exhaust gases are activated by an active aerosol. The exhaust 
gas feedback is effected by means of a longitudinally slidable 
adaptor pipe and an adaptor pipe shoulder at least partly enclosing 
the flame pipe. The regulation of the exhaust gas streams is 
achieved by displacing the adaptor pipe and the adaptor pipe 
shoulder. 3 figs. 


29013 Method and apperatus for monitoring and controlling 
a heat generator of the pulsation combustion type. Olsson, M. 
To Pulsonex AB (Sweden). 11 Jan 1992. Filed date 10 Jul 1990. 
Canada Patent patent application 2020832. 12p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$6.00 CAN; MF $4.00 CAN. 

A pulse combustion heating generator used with the apparatus 
and method of this invention comprises a Helmholtz resonator hav- 
ing a resonant chamber arranged as a burning chamber, a pulse 
tube connected at one end to the burning chamber and at the 
other end to a decoupler having an exhaust pipe, an inlet chamber 
having an initiation blower, a valve controlled by pulse pressure of 
the burning chamber for regulating the connection between the in- 
let chamber and the burning chamber, means for injecting fuel into 
the burning chamber, and a fuel ignition device. According to the 
invention, pressure variations in the inlet chamber or a system 
communicating with the inlet chamber are sensed. The frequency 
of these pressure variations is compared with a predetermined fre- 
quency. The ignition device and initiation blower are turned of 
when there is a sufficient conformity between the frequency of the 
pressure variations and the predetermined frequency. Preferably, 
the sensor used for sensing the pressure variations comprises a 
piezoelectric crystal element. In normal operation, the heating gen- 
erator has a frequency in the 60-100 Hz range. 3 figs. 
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29014 (DOE/ER/14079-13) Finlite-difference migration to 
zero offset. Li, Jianchao. Colorado Schooi of Mines, Golden, CO 
(United States). Center for Wave Phenomena. [1992]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-89ER14079. (CWP-122). Order Number DE92016281. 
Source: OSTI; NTIS; GPO Dep. 

Migration to zero offset (MZO), also called dip moveout (DMO) 
or prestack partial migration, transforms prestack offset seismic 
data into approximate zero-offset data so as to remove reflection 
point smear and obtain quality stacked results over a range of re- 
flector dips. MZO has become an important step in standard 
seismic data processing, and a variety of frequency-wavenumber 
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(f-k) and integral MZO algorithms have been used in practice to 
date. Here, | present a finite-difference MZO algorithm applied to 
normal-moveout (NMO)-corrected, common-offset sections. This al- 
gorithm employs a traditional poststack 15-degree finite-difference 
migration algorithm and a special velocity function rather than the 
true migration velocity. This paper shows results of implementation 
of this MZO algorithm when velocity varies with depth, and dis- 
cusses the possibility of applying this algorithm to cases where 
velocity varies with both depth and horizontal distance. 


29015 (DOE/ER/14079-16) Migration by the Kirchhoft, 
slant stack, and Gaussian beam methods. Hale, D. Colorado 
Schoo! of Mines, Golden, CO (United States). Center for Wave 
Phenomena. [1992]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-89ER14079. (CWP—126). Or- 
der Number DE92018640. Source: OSTI; NTIS; GPO Dep. 

Gaussian beam migration offers features that are unmatched by 
any other single depth migration method. Unfortunately, computer 
algorithms for Gaussian beam migration are more complicated and 
difficult to understand that those for most other methods. One way 
to simplify Gaussian beam migration is to understand how it is re- 
lated to other methods that may be more familiar. In particular, 
Gaussian beam migration is similar to Kirchhoff integral migration. 
It is also similar to the phase-shift (or slant stack) migration 
method. In a sense, the Gaussian beam approach to depth migra- 
tion is to combine the best of these more familiar methods to obtain 
an efficient, robust, and flexible method for seismic imaging. 


29016 (DOE/ER/14079-17) Computational aspects of 
Gaussian beam migration. Hale, D. Colorado School of Mines, 
Golden, CO (United States). Center for Wave Phenomena. [1992]. 
16p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-89ER14079. (CWP-127). Order Number 
DE92018641. Source: OSTI; NTIS; GPO Dep. 

The computational efficiency of Gaussian beam migration de- 
pends on the solution of two problems: (1) computation of 
complex-valued beam times and amplitudes in Cartesian (x,z) 
coordinates, and (2) limiting computations to only those (x,z) coor- 
dinates within a region where beam amplitudes are significant. The 
first problem can be reduced to a particular instance of a class of 
closest-point problems in computational geometry, for which effi- 
cient solutions, such as the Delaunay triangulation, are well known. 
Delaunay triangulation of sampled points along a ray enables the 
efficient location of that point on the raypath that is closest to any 
point (x,z) at which beam times and amplitudes are required. Al- 
though Delaunay triangulation provides an efficient solution to this 
closest point problem, a simpler solution, also presented in this pa- 
per, may be sufficient and more easily extended for use in 3-D 
Gaussian beam migration. The second problem is easily solved by 
decomposing the subsurface image into a coarse grid of square 
cells. Within each cell, simple and efficient loops over (x,z) coordi- 
nates may be used. Because the region in which beam amplitudes 
are significant may be difficult to represent with simple loops over 
(x,Z) coordinates, | use recursion to move from cell to cell, until en- 
tire region defined by the beam has been covered. Benchmark 
tests of a computer program implementing these solutions suggest 
that the cost of Gaussian hewn migration is comparable to that of 
migration via explicit depth extrapolation in the frequency-space 
domain. For the data sizes and computer programs tested here, 
the explicit method was faster. However, as data size was in- 
creased, the computation time for Gaussian beam migration grew 
more slowly than that for the explicit method. 


29017 (NUREG/CR-5687) Borehole stability in densely 
welded tuffs. Fuenkajorn, K. (Arizona Univ., Tucson, AZ (United 
States). Dept. of Mining and Geological Engineering); Daemen, 
J.J.K. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Regulatory Applications; Arizona Univ., Tucson, AZ 
(United States). Dept. of Mining and Geological Engineering. Jul 
1992. 59p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The stability of boreholes, or more generally of underground 
openings (i.e. including shafts, ramps, drifts, tunnels, etc.) at loca- 
tions where seals or plugs are to be placed is an important 
consideration in seal design for a repository (Juhlin and Sandstedt, 
1989). Borehole instability or borehole breakouts induced by stress 





redistribution could negate the effectiveness of seals or plugs. 
Breakout fractures along the wall of repository excavations or 
exploratory holes could provide a preferential flowpath for ground- 
water or gaseous radionuclides to bypass the plugs. After plug 
installation, swelling pressures exerted by a plug could induce ra- 
dial cracks or could open or widen preexisting cracks in the rock at 
the bottom of the breakouts where the tangential compressive 
stresses have been released by the breakout process. The pur- 
pose of the work reported here is to determine experimentally the 
stability of a circular hole in a welded tuff sample subjected to vari- 
ous external boundary loads. Triaxial and biaxial borehole stability 
tests have been performed on densely welded Apache Leap tuff 
samples and Topopah Spring tuff samples. The nominal diameter 
of the test hole is 13.3 or 14.4 mm for triaxial testing, and 25.4 mm 
for biaxial testing. The borehole axis is parallel to one of the princi- 
pal stress axes. The boreholes are drilled through the samples 
prior to applying external boundary loads. The boundary loads are 
progressively increased until breakouts occur or until the maximum 
load capacity of the loading system has been reached. 74 refs. 
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Refer also to citation(s) 30385, 30386 


29018 (NEI-NO-227) Nonlinear modeling and contro! of 
underwater vehicles. Fossen, T.|. Trondheim Univ. (Norway). 
Norges Tekniske Hoegskole. 1991 166p. Order Number 
DE92540981. Source: OSTI; NTIS. 

This thesis is a comprehensive study of nonlinear modeling and 
control of small underwater vehicles. Most of the findings have 
been published by the author through recent international confer- 
ences and journals. The 6 degree of freedom (DOF) underwater 
vehicle equations of motion are written in a compact form inspired 
by the representation used in robot manipulator control. The model 
is based on an extensive study of the existing hydrodynamical liter- 
ature. Particular attention is paid to the modeling of the thruster 
dynamics. It is shown how a precise model of the highly nonlinear 
thruster forces can be exploited in the nonlinear control system de- 
sign. These new results are verified by open water experiments. It 
is shown how deterministic and random disturbance models can be 
augmented to the vehicle’s equation of motion. Statistical descrip- 
tions of waves and root-mean-square analyses are discussed in 
depth. Some new contributions to stick-fixed and stick-free stability 
analyses of underwater vehicles in 6 DOF are discussed. These 
stability criteria are based on well known techniques like the 
Routh’s stability criterion, Lyapunov’s linearization method, Lya- 
punov’s direct method for autonomous systems and advanced 
Lyapunov theory like Barbalat’s Lyapunov-like lemma for non- 
autonomous systems. Underwater vehicles performing coupled 
manoeuvres at some speed are known to be highly nonlinear in 
their dynamics. The obvious way to compensate for these nonlin- 
earities is by applying nonlinear control system techniques. In 
nonlinear control design emphasis is placed on design simplicity. It 
is shown how well known properties of the nonlinear equations of 
motion can be exploited to yield a relatively simple control design. 
96 refs., 43 figs., 5 tabs. 


4250 Power Cycles 
Refer also to citation(s) 28173 


29019 (CONF-9105116-, pp. 255-261) Thermodynamic 
bounds for performance of nonuniform systems under finlte- 
time constraints. Orlov, V.N. (Univ. of Chicago, IL (United 
States)); Berry, R.S. Argonne National Lab., IL (United States). 
[1991]. From 9. symposium on energy engineering sciences: fluid 
and dynamical systems; Argonne, IL (United States); 13-15 May 
1991. In Proceedings of the ninth symposium on energy engineer- 
ing sciences: Fluid and dynamical systems. 340p. Order Number 
DE91015974. Source: OSTI; NTIS. 

Analytical expressions are presented for the upper bounds of the 
power output and the efficiency of a heat engine with a nonuniform 
working fluid. An analytical expression is presented for the lower 
bound of a heat consumption of a separation process driven by 
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heat from constant temperature reservoirs. The classical equilib- 
rium expression for heat consumption is obtained in the limit of an 
average feed flow of zero. A general technique for obtaining these 
bounds is discussed. 


29020 (ETDE-mf-92547930) Construction and testing of a 
75 m Dish/Stirling system. Final report. Keck, T.; Benz, R.; 
Schiel, W. Schiaich Bergermann und Partner, Stuttgart (Germany). 
Jun 1990 95p. (in German). Contract BMFT 0328925C. Order 
Number DE92547930. Source: OSTI; NTIS (US Sales Only). 

Starting from the experiences with the construction and operation 
of two DisthV/Stirling systems of 17 m and with a power of 50 kWe, 
an improved concentrator with a diameter of 7.5 m was developed. 
The concentrator was constructed in low pressure supported metal 
diaphragm design; it is distinguished by small mass and high rigid- 
ity. In particular, the paraboloid shape could be approximated 
much better because a new hydropneumatics forming technique 
was used. The power flux density distribution in the focuses was 
determined with different measuring techniques; it confirmed the 
expected high concentration ability. The Stirling motor V 160 is dis- 
tinguished by advanced technology and a simple structure. The 
concentrator and the drives were unproblematic and reliable in op- 
eration. The overall system reached about 85% of its rated power 
of 9 kW in the first tests at an insolation of about 1000 W/m2. 
(orig /BWI). 
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Refer also to citation(s) 27979, 28317, 28583, 28638, 28639, 
28641, 29009, 29052, 29135, 29138, 29142, 29149, 29205, 29206, 
29207, 29240, 29244, 29248, 29249, 29251, 29252, 29262, 29266, 
29271, 30298, 30379 


29021 (CONF-9107115-77) [Small-scale x-ray laser sys- 
tems]. Basu, S.; Muendel, M.; Goodberlet, J.; Kaushik, S.; 
Hagelstein, P.L. ‘Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Research Lab. of Electronics. [1991]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-89ER14012. From Society of Photo-Optical instrumentation 
Engineers (SPIE) meeting; San Diego, CA (United States); 21-26 
Jul 1991. Order Number DE92018442. Source: OSTI; NTIS; GPO 
Dep. 

We are constructing a small-scale XUV laser to operate at near 
191 A at a repetition rate of 6 ppm. For this project, we have cho- 
sen the Ni-like collision excitation scheme. To date, collisional 
excitation schemes have been used to generate gain in high Z 
materials at wavelengths as short as 43.18 A. High Z materials re- 
quire very high electron temperatures to match the “steady state” 
production of sufficient number of Ni-like ions and the 3d-4d excita- 
tion energy. Based on an earlier idea, we are attempting to 
demonstrate gain in a low Z material, which is to be pumped with a 
series of short pulses rather than with one long pulse. In this case, 
it is predicted that favorable density and temperature conditions will 
be present after a few initial pulses to generate gain of the order of 
5-10 cm-'. In this paper, we summarize the status of our experi- 
ments. 


29022 (EGG—10617-5101) Curve fitting and error modeling 
for the digitization process near the Nyquist rate. Baumgart, 
C.W. (EG and G Energy Measurements, Inc., Las Vegas, NV 
(United States)); Dunham, M.E.; Moses, J.D. EG and G Energy 
Measurements, Inc., Las Vegas, NV (United States). Mar 1992. 
35p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-88NV10617. Order Number DE92018189. Source: 
OSTI; NTIS; GPO Dep. 

The Nyquist and Shannon theorems originated the concept of 
sampling a band-limited signal at a minimum rate. By sampling at 
this minimum rate, enough information is gathered to allow an ac- 
curate reconstruction of the original analog signal. These theorems 
were derived for time-quantized signals and did not include 
simultaneous amplitude quantization. In addition, the underlying as- 
sumptions on which these theorems were based are violated in 
typical use. Therefore, actual practice in data acquisition has been 
to oversample signal bandwidth by two to three times to conserve 
accuracy. We report a new numerical investigation of digitization 
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process accuracy,with respect to sample rate, sample amplitude 
resolution, and record length. This investigation is based on the 
use of a computer algorithm that reconstructs original analog test 
signals from their ideally digitized representations. A Monte Carlo 
technique is used to simulate simultaneous time and amplitude 
quantization of the test signals, followed by an optimal least- 
squares curvefit routine which reconstructs the input signal from 
the digitized data.In this way, we examine the error sensitivity to 
the digitization process in each reconstructed signal parameter. We 
find that although no specific Nyquist limit exists for a known wave 
shape, the parameter errors vary continuously with respect to the 
aforementioned variables, and critical sample densities of two to 
four sample periods per risetime are seen. Plots of curve-fitted pa- 
rameter error versus fundamental digitization variables are useful in 
specifying experimental tasks and indicate further directions for re- 
construction algorithm development. 12 refs. 


29023 (ENEA-RT-AMB-—91-01) Investigation of specific ap- 
plications of laser cutting for dismantling of nuclear power 
plants. Tarroni, G.; De Zaiacomo, T.; Melandri, C.; Formignani, M.; 
Barilli, L.; Di Fino, M.; Picini, P.; Galuppi, G.; Rocca, C.; Man- 
assero, G.; Migliorati, B. ENEA, Bologna (Italy). Area Energia 
Ambiente e Salute; ENEA, Frascati (Italy). Centro Ricerche Energia 
- Area Energia e Innovazione; ENEA, Casaccia (Italy). Area Ener- 
gia Ambiente e Salute; Fiat Centro Richerche, Orbassano (italy). 
Jan 1992. 132p. (RT/AMB-91-01). Order Number DE92544835. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this work, performed on an experimental basis in a 
frame of strict collaboration between industry (FIAT-CIEI and FIAT- 
CRF in Turin) and public research laboratories (ENEA-PAS-FIBI in 
Bologna, ENEA-PAS-ISP and ENEA-TIB-TECNLAS in Rome) and 
supported by a CEC contract, was to bring out the items for better 
evaluation of the laser beam application possibilities in dismantling 
nuclear power piants. The main topics of the research have been: 
study and definition of the relevant basic parameters ruling the 
aerosol generation rate and behaviour in terms of physical and 
chemical characteristics. This work has been performed in a facility 
specifically designed for aerosol measurements and equipped with 
a 2kW laser source; study of the feasibility of local abatement of 
the aerosols produced and of the pressure drop in the HEPA filters; 
study of long distance transmission of the laser beam power per- 
formed with a 5kW laser source with an evaluation of the power 
loss and beam characteristic modifications; study of laser beam 
technique application for dismantling the Garigliano power plant 
steam drum in order to better demonstrate the feasibility of the use 
of this technique. The research resulted in the conclusion that the 
laser beam is actually appropriate for long distance dismantling of 
metal components. 


29024 (KCP-613-4800) High-frequency LSI contactor: Final 
report. Boehm, T.F.; Reinholdt, R.D. Allied-Signal Aerospace Co.., 
Kansas City, MO (United States). Kansas City Div. Jul 1992. 78p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO4-76DP00613. Order Number DE92017285. Source: 
OSTI; NTIS; GPO Dep. 

Tests were conducted and results reported on design parameters 
for physical and electrical characteristics of test fixtures for testing 
digital integrated circuits at frequencies up to 200 MHz. Fixture de- 
sign characteristics included investigation of 50-ohm signal paths, 
input and output connections, resistor termination and loads, 
printed circuit board layout, and device interface. The test fixtures 
designed provide good performance at the 200-MHz design goal 
with minimal distortion and noise and no signal attenuation. 


29025 (LA-12331-PR) Chemical and Laser Sciences Divi- 
sion annual report 1991. Rogers, B. (ed.). Los Alamos National 
Lab., NM (United States). Jun 1992. 107p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE92017289. Source: OSTI; NTIS; GPO Dep. 

The Chemical and Laser Sciences Division Annual Report in- 
cludes articles describing representative research and development 
activities within the Division, as well as major programs to which 
the Division makes significant contributions. Programmatic efforts 
include Inertial Confinement Fusion Program, Light Detection and 
Ranging Applications to Environmental Research, Automated Ana- 
lytical Instruments for Analysis of Special Nuclear Materials, and 
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Advanced Chemical Processes for Hazardous Waste Destruction 
Study. 


29026 (LBL-PUB-5335) An infrared free-electron laser for 
the Chemical Dynamics Research Laboratory: Design report. 
Vaughan, D. (comp.). Lawrence Berkeley Lab., CA (United States). 
Apr 1992. 150p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE92017018. Source: OSTI; NTIS; GPO Dep. 

This document describes a free-electron laser (FEL) proposed as 
part of the Chemical Dynamics Research Laboratory (CDRL), a 
user facility that also incorporates several advanced lasers of con- 
ventional design and two beamlines for the ALS. The FEL itself 
addresses the needs of the chemical sciences community for a 
high-brightness, tunable source covering a broad region of the in- 
frared spectrum — from 3 to 50 um. All of these sources, together 
with a variety of sophisticated experimental stations, will be housed 
in a new building to be located adjacent to the ALS. The radiation 
sources can be synchronized to permit powerful two-color, pump- 
probe experiments that will further our fundamental understanding 
of chemical dynamics at the molecular level, especially those as- 
pects relevant to practical issues in combustion chemistry. The 
technical approach adopted in this design makes use of supercon- 
ducting radiofrequency (SCRF) accelerating structures. The 
primary motivation for adopting this approach was to meet the user 
requirement for wavelength stability equal to one part in 10*. Previ- 
ous studies concluded that a wavelength stability of only one part 
in 10° could be achieved with currently available room-temperature 
technology. In addition, the superconducting design operates in a 
continuous-wave (cw) mode and hence offers considerably higher 
average optical output power. It also allows for various pulse-gating 
configurations that will permit simultaneous multiuser operations. A 
summary of the comparative performance attainable with room- 
temperature and superconducting designs is given. The FEL 
described in this report provides a continuous train of 30-ps 
micropulses, with 100,J of optical energy per micropulse, at a rep- 
etition rate of 6.1 MHz. The device can also deliver pulses at a cw 
repetition rate of 12.2 MHz, with a peak power of 50 yJ per mi- 
cropulse. 70 ref. 


29027 Method and device for generating microwaves using 
a split cavity modulator. Clark, M.C.; Coleman, P.D.; Marder, 
B.M. To Dept. of Energy. 1990. Filed date 8 Jun 1990. USA Patent 
patent application 7-540,828. 23p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE92017196. Source: OSTI; NTIS; GPO Dep. 

This invention consists of a compact device called the split cavity 
modulator whose self-generated oscillating electromagnetic field 
converts a steady particle beam into a modulated particle beam. 
The particle beam experiences both signs of the oscillating electric 
field during the transit through the split cavity modulator. The mod- 
ulated particle beam can then be used to generate microwaves as 
that frequency and through a series of sequential extractors, high 
efficiency extraction of microwave power is enabled. The modu- 
lated beam and the microwave frequency can be varied by the 
placement of resistive wires at nodes of oscillation within the cav- 
ity. The short beam travel length through the cavity permit higher 
currents because both space charge and pinching limitations are 
reduced. The need for an applied magnetic field to control the 
beam has been eliminated. 


29028 High field pulsed microwiggler. Warren, R.W. To Dept. 
of Energy. 1990. Filed date 7 Dec 1990. USA Patent patent appli- 
cation 7-623,866. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92015811. Source: OSTI; NTIS; GPO Dep. 

This paper describes a microwiggler assembly which produces 
large magnetic fields for oscillating charged particle beams, particu- 
larly electron beams for free electron laser (FEL) application. A 
tube of electrically conductive material is formed with radial slots 
axially spaced at the period of the electron beam. The slots have 
alternate 180° relationships and are formed to a maximum depth 
of 0.6 to 0.7 times the tube circumference. An optimum slot depth 
is selected eliminate magnetic quadrupole fields within the 
microwiggler as determined from a conventional pulsed wire tech- 
nique. Suitable slot configurations include single slits, double slits, 





triple slits, and elliptical slots. An axial electron beam direction is 
maintained by experimentally placing end slits adjacent entrance 
and exit portions of the assembly, where the end slit depth is de- 
termined by use of the pulsed wire technique outside the tube. 


29029 (SAND-92-0003C) Robust solder joint attachment of 
coaxial cable leads to piezoelectric ceramic electrodes. Vianco, 
P.T. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9205222-1: 46. 
annual frequency control symposium, Hershey, PA (United States), 
28 May 1992). Order Number DE92017042. Source: OSTI; NTIS; 
GPO Dep. 

A technique was developed for the solder attachment of coaxial 
cable leads to the silver-bearing thick film electrodes on piezoelec- 
tric ceramics. Soldering the cable leads directly to the thick film 
caused bonds with low mechanical strength due to poor solder 
joint geometry. A barrier coating of 1.5 wm Cu/1.5 um Ni/1.0um Sn 
deposited on the thick film layer improved the strength of the sol- 
der joints by eliminating the absorption of Ag from the thick film 
which was responsible for the improper solder joint geometry. The 
procedure does not require special preparation of the electrode 
surface and is cost effective due to the use of non-precious metal 
films and the batch processing capabilities of the electron beam 
deposition technique. 


29030 (SAND-92-0182C) An enantiomorphic biumiein im- 
pulse generator. Rinehart, L.F.; Buttram, M.T.; Crowe, W.R.; 
Clark, R.S.; Lundstrom, J.M.; Patterson, P.E. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920671—1: 20. international power modulator symposium, 
Myrtle Beach, SC (United States), 23-25 Jun 1992). Order Number 
DE92016549. Source: OSTI; NTIS; GPO Dep. 

Working designs exist for 1 GW, 1 kHz ultra-wideband (UWB) 
sources (e.g. SNIPER). As these generators are pressed to higher 
peak powers and repetition rates, insulation, energy loss due to 
stray capacitance, and system efficiency (including power supplies 
and modulators) become critical issues. The EnantioMorphic (mir- 
ror image) BLumiein (EMBL) is a new type of vector inversion 
transmission line pulser which is designed to alleviate some of 
these problems. The design goals for EMBL are : >500 kV, ~1 
kHz rep-rate and <100 ps risetime in a 50 ohm geometry. In addi- 
tion to the pulse forming line (PFL), EMBL also requires a high 
rep-rate modulator, primary switch, and peaking switch which will 
be described. Empirical design equations for peaking switch perfor- 
mance are included. 


29031 


(SAND-92-0212C) An evaluation of the blind lap 
joint for the surface mount attachment of chip components. 
Vianco, P.T.; Dal Porto, J.F. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 24p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9208104—1: Surface mount international conference, San 
Jose, CA (United States), 30 Aug - 3 sep 1992). Order Number 
DE92017045. Source: OSTI; NTIS; GPO Dep. 

Blind lap solder joints were used to attach leadless ceramic chip 
resistors to polyimidequartz circuit boards. Hand soldering and va- 
por phase reflow techniques were evaluated. The sokder was 
62Sn-36Pb-2Ag (wt.%). The integrity of the solder joints was as- 
sessed by microstructural examination and room temperature 
shear tests. These analyses were performed on as-fabricated 
circuit boards as well as an those samples exposed to thermal cy- 
cling (808 cycles; —55° to 125°C; 6°C/min ramps; 120 min hold 
periods;) or thermal shock (100 cycles, —55°C to 125°C; liquid-to- 
liquid transfer; 10 min hold periods). In all cases, microscopy 
revealed no cracks within the solder joints. The shear strengths of 
the joints were 13.4 Ib (59 N), as-fabricated; 10.5 Ib (47 N), 308 
thermal cycles; and 14.0 Ib (62 N), 100 thermal shock cycles. All 
values were well within acceptability limits for the particular applica- 
tion. Measurements of the intermetallic compound thicknesses at 
the copper land/solder interface indicated that the additional heat- 
ing cycle of the hand soldering step decreased the layer thickness 
as compared to non-hand soklered joints. The successful imple- 
mentation of the blind lap joint can provide increased device 
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densities on circuit boards by reducing bonding pad extension be- 
yond the ceramic chip foot print. 


29032 (SAND-92-0254C) Characteristics of current fila- 
mentation in high gain photoconductive semiconductor 
switching. Zutavern, F.J.; Loubriel, G.M.; O'Malley, M.W.; Helge- 
son, W.D.; McLaughlin, D.L.; Denison, G.J. Sandia National Labs.., 
Albuquerque, NM (United States). [1992]. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920671-—7: 20. international power modulator 
symposium, Myrtle Beach, SC (United States), 23-25 Jun 1992). 
Order Number DE92018277. Source: OSTI; NTIS; GPO Dep. 

Characteristics of current filamentation are reported for high gain 

photoconductive semiconductor switches (PCSS). Infrared photolu- 
minescence is used to monitor carrier recombination radiation 
during fast initiation of high gain switching in large (1.5 cm gap) lat- 
eral GaAs PCSS. Spatial modulation of the optical trigger, a 
200-300 ps pulse width laser, is examined. Effects on the location 
and number of current filaments, rise time, and delay to high gain 
switching, minimum trigger energy, and degradation of switch con- 
tacts are presented. Implications of these measurements for the 
theoretical understanding and practical development of these 
switches are discussed. Efforts to increase current density and 
reduce switch size and optical trigger energy requirements are de- 
scribed. Results from contact development and device lifetime 
testing are presented and the impact of these results on practical 
device applications is discussed. 
29033 (SAND-92-0270C) In situ particle lon during 
reactive lon etching of SiO. Resnick, P.J. (Sandia National 
Labs., Albuquerque, NM (United States)); Anderson, H.M. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-76DP00789. (CONF-9210125—1: Microcontamina- 
tion '92, Santa Clara, CA (United States), 28-30 Oct 1992). Order 
Number DE92017040. Source: OSTI; NTIS; GPO Dep. 

Particulate contamination during IC fabrication is generally ac- 
knowledged as a major contributor to yield loss. In particular, 
plasma processes have the potential for generating copious quanti- 
ties of process induced particulates. Ideally, in order to effectively 
control process generated particulate contamination, a fundamental 
understanding of the particulate generation and transport is essen- 
tial. Although a considerable amount of effort has been expended 
to study particles in laboratory apparatus, only a limited amount of 
work has been performed in production line equipment with pro- 
duction processes. In these experiments, a Drytek Quad Model 
480 single wafer etcher was used to etch blanket thermal SiO2 
films on 150 mm substrates in fluorocarbon discharges. The effects 
of rf power, reactor pressure, and feed gas composition on particle 
production rates were evaluated. Particles were measured using an 
HYT downstream particle flux monitor. Surface particle deposition 
was measured using a Tencor Surfscan 4500, as well as advanced 
ex situ techniques. Particle morphology and composition were also 
determined ex situ. Response surface methodology was utilized to 
determine the process conditions under which particle generation 
was most pronounced. The use of in situ and ex situ techniques 
has provided some insight into the mechanisms involved for parti- 
cle generation and particle dynamics within the plasma during 
oxide etching. 


29034 (SAND-92-0430C) lon Beam Induced Charge Collec- 
tion (IBICC) microscopy of ICs: Relation to Single Event 
Upsets (SEU). Horn, K.M. (Sandia National Labs., Albuquerque, 
NM (United States)); Doyle, B.L.; Sexton, F.W.; Laird, J.S.; Saint, 
A.; Cholewa, M.; Legge, G.J.F. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9206201—1: 3. international conference on nuclear micro- 
probe technology and applications, Uppsala (Sweden), 8-12 Jun 
1992). Order Number DE92016551. Source: OSTI; NTIS; GPO 
Dep. 
Single Event Upset (SEU) Imaging is a new diagnostic technique 
recently developed using Sandia’s nuclear microprobe. This tech- 
nique directly images, with micron resolution, those regions within 
an integrated circuit which are susceptible to ion-induced malfunc- 
tions. Such malfunctions are an increasing threat to space-based 
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systems which make use of current generation IC designs. A com- 
plimentary technique to SEU-Imaging involves measurement of the 
charge collection volumes within integrated circuits; charge collec- 
tion is the underlying physical process responsible for single event 
phenomena. This technique, which we term. lon Beam Induced 
Charge Collection (IBICC) has been used here and elsewhere to 
generate micron resolution maps of the charge collection response 
of integrated circuits. In this paper, we demonstrate the utility of 
combining the SEU-imaging and IBICC techniques in order to gain 
a better understanding of single event upset phenomena. High res- 
olution IBICC images are used to extract more detailed information 
from charge collection spectra than that obtained from conventional 
broad-area ion exposures, such as from radioactive sources. 
Lastly, we will comment on the applications for IBICC as a replace- 
ment of Electron Beam induced Conduction/Current (EBIC) 
measurements. As reductions in circuit feature size continue in the 
sub-micron regime, IBICC could certainly prove to be a technologi- 
cally valuable replacement for EBIC and an important business 
opportunity for all nuclear microprobe facilities. 12 ref. 


29035 (SAND-92-1166C) Dynamics and se of 
polymer-coated acoustic devices. Martin, S.J.; Frye, G.C. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-921036-2-Extd.Abst.: 182. meeting of 
the Electrochemical Society, Toronto (Canada), 11-16 Oct 1992). 
Order Number DE92016170. Source: OSTI; NTIS; GPO Dep. 

Short communication. RESONATORS/dynamics; ORGANIC 
POLYMERS*‘tensile properties; RESONATORS; DYNAMICS; 
COATINGS; DAMPING; THIN FILMS; SOUND WAVES; OSCILLA- 
TIONS; QUARTZ 


29036 (SAND-92-1255) Radiation-induced infrared absorp- 
tion In nuclear-pumped laser cavity components. Brannon, P.J.; 
Bodette, D.E.; McArthur, D.A. Sandia National Labs., Albuquerque, 
NM (United States). Jul 1992. 39p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE92017346. Source: OSTI; NTIS; GPO Dep. 

The transient transmission of laser activity cavity materials has 
been measured when they are subjected to 20 ms, fat, and nomi- 
nal $3 nuclear radiation pulses from Sandia National Laboratories 
ACRR reactor. infrasil and 7940 fused silica, and AR and high re- 
flectance coatings have been transient tested at 1.06, 1.73, and 
2.03 microns for gamma doses ranging from 0.3 to 0.65 Mrad and 
neutron fluences ranging from 4.0 to 1.5 10'* n/cm?. pulse widths 
range from 12 to 250 ms. Transient absorption in 7940 silica and 
the AR coatings is less than the noise for the conditions of this ex- 
periment. At the wavelengths listed above the upper bound for the 
absorption coefficient of 17940 is 0.00158 cm—’ for single pulse 
operation. The reflectivity of the HR coating does not change when 
it is irradiated. Infrasil has both a transient and a permanent in- 
duced absorption when it is subjected to radiation. For single pulse 
operation the absorption coefficients at 1.06, 1.73, and 2.03 mi- 
crons are 0.0115, 0.0026, and 0.0039 cm-", respectively. 


29037 (UCRL-ID—109834) Short pulselength lasers and 
weapons physics applications. Cauble, R.; Thomson, T.; Denavit, 
J.; Wheeler, P.C. Lawrence Livermore National Lab., CA (United 
States). 5 Mar 1992. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92016745. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Ultrashort pulselength lasers (or short pulse lasers) offer the pos- 
sibility to experimentally investigate regimes of physics which have 
hitherto been only calculationally accessible. Pulselengths of less 
than a picosecond focused into spots of a few micron radius allow 
millijoule amplifiers to produce field intensities of 1018 W/cm?, an 
electric field corresponding to the atomic field strength for hydrogen 
(@/ao? = 10° V/cm). In addition, since the techniques for creating 
short pulselengths can be assembled on an optical table, research 
into the physics of intense electric fields can be carried out rela- 
tively cheaply at the university level. Since the field is very new 
and many applications of short pulse lasers are largely unexplored 
or not yet conceived, the Laboratory should be an active partici- 
pant in the physics and applications of short pulse lasers under the 
Laboratory's directive to conduct research into and on the frontiers 
of science. Because we are on the frontier, however, applications 
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are likely to be limited for the next few years. Some applications 
are outlined in this paper. 


29038 (UCRL-JC—109842) Progress toward x-ray lasing be- 
tween autoionizing transitions. Libby, S.B.; Osterheld, A.L.; 
Szoke, A.; Walling, R.S.; Young, B.K.F. Lawrence Livermore Na- 
tional Lab., CA (United States). 25 Jun 1992. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-920523—1: 3. international colloquium on x-ray 
lasers, Schliersee (Germany), 18-22 May 1992). Order Number 
DE92017428. Source: OSTI; NTIS; GPO Dep. 

We report progress on a An = 1 laser scheme between autoion- 
izing states. Such a scheme has high quantum efficiency and it 
does not suffer from trapping of the resonance transition draining 
the lower laser level. The upper laser level is optically pumped and 
its Auger decay rate is slower than that of the lower laser level. We 
report on a study of pumping of the Is2s3p manifold of Li - like Al, 
using the 1825.6 eV transition of Ne - like Rb. 8 refs. 


29039 (UCRL-JC-—109922) Laser glasses. Weber, M.J. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9206141-2: 1992 Optics inter- 
national conference, Padova (Italy), 8-13 Jun 1992). Order Number 
DE92018061. Source: OSTI; NTIS; GPO Dep. 

The chemical composition of a glass affects its range of trans- 
parency, linear and nonlinear refractive indices, absorption and 
emission transition probabilities and cross sections, rates of nonra- 
diative decay of excited ions by multiphonon processes, and 
physical and chemical durability — all of which are important for 
laser action. Because of the compositional versatility of glass, it is 
possible to tailor the chemical composition of glasses to optimize 
various physical and spectroscopic properties of interest for spe- 
cific laser applications. In the past 30 years many different oxide 
and halide glasses and dopant ions have been investigated. This 
has resulted in glass lasers operating in the visible and near in- 
frared either continuously or in ultrashort (ps) pulses. The forms of 
glass amplifying media have ranged from micron-diameter optical 
fibers for communications to rods and disks with dimensions up to 
one meter for inertial confinement fusion lasers. The physical pro- 
cesses involved in obtaining stimulated emission in glass are 
generally understood and the glass compositional space has been 
explored extensively. Nevertheless, further advances in the proper- 
ties and characteristics of glass lasers are anticipated by the 
development of additional host glass compositions, novel methods 
of preparing glass, and new laser operating techniques. 
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Refer also to citation(s) 27797, 28001, 28004, 28828, 29079, 
29269, 29891, 29893, 30063, 30101, 30285 


29040 (ANL-HEP-CP-92-54) Argonne’s new Wakefield Test 
Facility. Simpson, J.D. Argonne National Lab., IL (United States). 
20 Jul 1992. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-920706-13: 15. 
international conference on high energy accelerators, Hamburg 
(Germany), 20-24 Jul 1992). Order Number DE92019034. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The first phase of a high current, short bunch length electron 
beam research facility, the AWA, is near completion at Argonne. At 
the heart of the facility is a photocathode based electron gun and 
accelerating sections designed to deliver 20 MeV pulses with up to 
100 nC per pulse and with pulse lengths of approximately 15 ps 
(fw). Using a technique similar to that originated at Argonne’s 
AATF facility, a separate weak probe pulse can be generated and 
used to diagnose wake effects produced by the intense pulses. Ini- 
tial planned experiments include studies of plasma wakefields and 
dielectric wakefield devices, and expect to demonstrate large, use- 
ful accelerating gradients (> 100 MeV/m). Later phases of the 





facility will increase the drive bunch energy to more than 100 MeV 
to enable acceleration experiments up to the GeV range. Specifica- 
tions, design details, and commissioning progress are presented. 


29041 (BNL-52336) The foxhole accelerating structure. Fer- 
now, R.C.; Claus, J. Brookhaven National Lab., Upton, NY (United 
States). 17 Jul 1992. 46p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO2-76CH00016. (CAP-86-92R). 
Order Number DE92019052. Source: OSTI; NTIS; INIS; GPO Dep. 

This report examines some properties of a new type of open ac- 
celerating structure. It consists of a series of rectangular cavities, 
which we call foxholes, joined by a beam channel. The power for 
accelerating the particles comes from an external radiation source 
and enters the cavities through their open upper surfaces. Analytic 
and computer calculations are presented showing that the foxhole 
is a suitable structure for accelerating relativistic electrons. 


20042 (DOE/ER/40695—1) UCLA accelerator research and 
development: Progress report, [November 1, 1991-—July 31, 
1992]. Cline, D.B. California Univ., Los Angeles, CA (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-92ER40695. Order Number 
DE92018762. Source: OSTI; NTIS; INIS; GPO Dep. 

This progress report covers work supported by the above DOE 
grant over the period November 1, 1991 to July 31, 1992. The 
work is a program of experimental and theoretical studies in ad- 
vanced particle accelerator research and development for high 
energy physics applications. The program features research at par- 
ticle beam facilities in the United States and includes research on 
novel high power sources, novel focussing systems (e.g. plasma 
lens), beam monitors, novel high brightness, high current gun sys- 
tems, and novel flavor factories in particular the ¢ Factory. 


29043 (INIS-mf-13329, pp. 15) The Australian national 
tandem for applied research (ANTARES). Boldeman, J.W. (Aus- 
tralian Nuclear Science and Tec Organisation, Lucas 
Heights (Australia). Applied Nuclear Physics Program); Ellis, P.J.; 
Fallon, J.P.; Jane, S.; Sanders, R.; Rice, D.; Thorpe, K. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights (Aus- 
tralia). 1991. 212p. (CONF-9111178—: 7. Australian conference on 
nuclear techniques of analysis, Melbourne (Australia), 20-22 Nov 
1991). In 7th Australian conference on nuclear techniques of analy- 
sis: proceedings. Order Number DE92001401. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. TANDEM ELECTROSTATIC ACCELERA- 
TORS/ansto; TANDEM ELECTROSTATIC ACCELERATORS/ 
performance; OPTIMIZATION; ANSTO; PERFORMANCE; USES 


29044 (INIS-mf-13329, pp. 138) Recent developments in 
AMS at ANU. Fifield, L.K. (Australian National Univ., Canberra 
(Australia). Research School of Physical Sciences); Allan, G.L.; 
Stuckings, M.J.; Ophel, T.R. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights (Australia). 1991. 212p. (CONF- 
9111178: 7. Australian conference on nuclear techniques of 
analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Australian 
conference on nuclear techniques of analysis: proceedings. Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MASS SPECTROMETERS/accelerators; 
MASS SPECTROMETERS/optimization; AUSTRALIA; CARBON 
14; CHLORINE 36; DATA ACQUISITION; EXPERIMENTAL DATA; 
IODINE 129; ACCELERATORS; OPTIMIZATION; RESEARCH 
PROGRAMS; SAMPLE PREPARATION 


29045 (IPEN-PUB-341) Utilization of high energy electron 
beam in the treatment of drinking and waste water. Oliveira 
Sampa, M.H. de (Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil)); Borrely, S.I.; Morita, D.M. Instituto 
de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). Aug 1991. 17p. (in Portuguese). (CONF-9105279-: 1. 
Brazilian meeting on nuclear applications, Recife (Brazil), 27-30 
May 1991). Order Number DE92642335. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Samples of drinking water and waste water were irradiated using 
high energy electron beam with doses from 0.37kGy to 100kGy. 
Preliminary data show the removal of about 100% tri halomethanes 
(THM) in drinking water concentration from 2.7 yg/1 to 45yu0/1, 
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90% of the color of the Public Owned Wastewater Treatment Plant 
effluent and 87% of oil and grease of the cutting fluid waste water. 
(author). 


29046 (KEK-PROC—91-10, pp. 18-33) Accelerator Test Facil- 
ity (ATF). Urakawa, Junji (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Nov 1991. (CONF-9011281—: 2. work- 
shop on Japan Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 
1990). In Proceedings of the second workshop on Japan Linear 


Collider (JLC). 424p. Order Number DE92799119. Source: OSTI; 
NTIS; INIS. 

This paper gives an outline of the KEK-ATF project and particu- 
larly describes the status of the various R and D works. (author). 


29047 (KEK-PROC-91-10, pp. 6-17) Present status of R 
and D for JLC project. Takeda, Seishi (National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1991. (CONF- 
9011281-—: 2. workshop on Japan Linear Collider (JLC), Tsukuba 
(Japan), 6-8 Nov 1990). In Proceedings of the second workshop 
on Japan Linear Collider (JLC). 424p. Order Number 
DE92799119. Source: OSTI; NTIS; INIS. 

As one of the post-TRISTAN projects, the R and D of the JLC 
project were started in 1987 to construct the machine by the end of 
the century. During four years, the R and D of the JLC project 
have made the remarkable progress, and the studies shifted to the 
design of the advanced machine beyond the conceptual one. Many 
subaccelerator systems are developed, such as electron and 
positron sources, injector linac, damping ring, kicker magnet, 
bunch compressor, high power klystrons, high gradient accelerating 
structures, high power RF components, final focus system and 
precise alignment system. At present, it is expected that those sub- 
systems will attain the design goal in three years. The accelerator 
test facility (ATF) is designed to test the feasibility of experimenting 
those subaccelerator systems and to confirm the specification of 
the total accelerator system. The ATF consists of 1.54 GeV S-band 
injector linac, damping ring, bunch compressor, final focus system, 
1 GeV X-band linac, positron target and computer control system. 
The construction of the ATF will be completed in 1994. The param- 
eters of the JLC and those subsystems are described. (K.I.). 


29048 (KEK-PROC-91-10, pp. 397-413) JLC, the Japan 
e*e~ Linear Collider project for higher energy physics. |wata, 
Seigi (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Nov 1991. (CONF-9011281-: 2. workshop on Japan 
Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 1990). In Proceed- 
ings of the second workshop on Japan Linear Collider (JLC). 
424p. Order Number DE92799119. Source: OSTI; NTIS; INIS. 

The Japan electron-positron Linear Collider (JLC) project aims to 
directly probe the physics behind the presently observed 
elementary particles that are successfully but in a good part phe- 
nomenologically described by the Standard Model. A long-term 
physics program is made possible at the planned accelerator com- 
plex, and it is to start early from the sub-TeV energy region. 
Summarized here are the remarkable progress made in the area of 
accelerator R/D and the initial results of a systematic study of ex- 
perimental prospects. (author). 


29049 (LA-UR-92-1675) Technology demonstration for the 
DARHT linear induction accelerators. Burns, M. (Los Alamos 
National Lab., NM (United States)); Allison, P.; Downing, J.; Moir, 
D.; Caporaso, G.; Chen, Y.J. Los Alamos National Lab., NM 
(United States). [1992]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920515-25: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). Order 
Number DE92017415. Source: OSTI; NTIS; INIS; GPO Dep. 

The Dual-Axis Radiographic Hydrodynamics Test (DARHT) facil- 
ity will employ two 16-MeV, 3-kA Linear Induction Accelerators to 
produce intense, bremsstrahlung x-ray pulses for flash radiography. 
Technology demonstration of the key accelerator sub-systems is 
underway at the DARHT Integrated Test Stand (ITS), which will 
produce a 6-MeV, 3-kA, 60-ns flattop electron beam. We will 
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summarized measurements of ITS injector, pulsed-power, and ac- 
celerator cell performance. Time-resolved measurements of the 
electron beam parameters will also be presented. These measure- 
ments indicate that the DARHT accelerator design is sufficiently 
advanced to provide the high quality electron beams required for 
radiography with sub-millimeter spatial resolution. 


29050 (LBL-31172) Ideas for future synchrotron light 
sources. Jackson, A.; Hassenzahl, W.; Meddahi, M. Lawrence 
Berkeley Lab., CA (United States). Mar 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-920315-42: 3. European particle accelerator 
conference, Berlin (Germany), 24-28 Mar 1992). Order Number 
DE92017108. Source: OSTI; NTIS; INIS; GPO Dep. 

Synchrotron light sources have advanced in the past two-to-three 
decades through three “generations,” from irritating parasitic 
sources on high-energy physics accelerators to dedicated electron 
and position storage rings of unprecedented low emittance, utilizing 
undulator and wiggler magnets. The evolution through these three 
generations followed a predicable, science-driven, course towards 
brighter beams of VUV- and x-radiation. The requirements of future 
light sources is not so clear. The limit on how emittance has cer- 
tainly not been reached, and diffraction-limited sources at shorter 
wavelengths would be the natural progression from previous gener- 
ations. However, scientists are now looking at other radiation 
characteristics that might better serve their needs, for example, 
more coherent power, fast switching polarization, ultra-short (sub- 
picosecond) time structure, and synchronized beams _ for 
pump-probe experiments. This paper discusses some current ideas 
that might drive the fourth-generation synchrotron light source. 


(LBL-31653) Application of the Moyer method to 
transverse shielding of linear Bremsstrahlung sources. Swan- 
son, W.P.; Sun, R.K.; Thomas, R.H. Lawrence Berkeley Lab., CA 
(United States). Dec 1991. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-920617-7: Annual meeting of the Health Physics Society, 
Columbus, OH (United States), 21-25 Jun 1992). Order Number 
DE92017027. Source: OSTI; NTIS; INIS; GPO Dep. 

The Moyer method is applied to the design of transverse shield- 
ing for an electron linear accelerator, assuming uniform beam 
power loss along the accelerator structure. Parameters for this ap- 
plication are given and sample calculations are shown. For a beam 
power loss uniformly distributed with distance along a straight line 
of 0.5W m-", it is predicted that 1.2 m of concrete are needed to 
reduce the dose equivalent rate to 1.39 x 10-® Sv s—', (5 mrem 
hour—') at a transverse distance of 3.5 m from the source. 


29052 (SAND-92-0373C) Initial results from the unipolar 
operation of the RHEPP module. Harjes, H.C.; Penn, K.J.; Reed, 
K.W.; McClenahan, C.R.; Laderach, G.E.; Wavrik, R.W.; Adcock, 
J.L.; Butler, M.E.; Mann, G.A.; Pena, G.E.; Weber, G.J.; VanDe- 
Valde, D.; Martinez, L.E.; Muirhead, D.; Kiekel, P.D.; Johnson, 
D.L.; Neau, E.L. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-920671-— 
2: 20. international power modulator symposium, Myrtle Beach, SC 
(United States), 23-25 Jun 1992). Order Number DE92017054. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Several potential applications such as medical waste treatment, 
chemical waste treatment, food treatment, and flue gas cleanup 
have been identified for high average power electron beam sys- 
tems. The technology for such a system is being developed in the 
RHEPP (Repetitive High Energy Pulsed Power) project. The 
RHEPP module consists of a multistage magnetic pulse compres- 
sor driving a linear induction voltage adder with an e-beam diode 
load. It has been designed to operate continuously, delivering 350 
kW of average power to the diode in 60-ns FWHM, 2.5-MV, 2.9-kJ 
pulses. The module is presently under construction with the first 
phase scheduled for completion in the summer of 1992. In the first 
phase, four of ten adder stages are being built so that testing can 
begin with a I-MV, 160-kW diode with the balance of the power 
from the compressor diverted to a resistive load. A description of 
the system and test results from the initial stages of the compres- 
sor will be presented. 
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29053 (SLAC-PUB-5748) Accelerator physics of the Stan- 
ford Linear Collider and SLC accelerator experiments towards 
the Next Linear Collider. Seeman, J.T. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (United States). Jun 1992. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00515. Order Number DE92017552. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Stanford Linear Collider (SLC) was built to collide single 
bunches of electrons and positrons head-on at a single interaction 
point with single beam energies up to 55 GeV. The small beam 
sizes and high currents required for high luminosity operation have 
significantly pushed traditional beam quality limits. The Polarized 
Electron Source produces about 8 x 10'° electrons in each of two 
bunches with up to 28% polarization, The Damping Rings provide 
coupled invariant emittances of 1.8 x 10-5 r-m with 4.5 x 10° 
particles per bunch. The 57 GeV Linac has successfully acceler- 
ated over 3 x 10'° particles with design invariant emittances of 3 
x 10-5 r-m. Both longitudinal and transverse wakefiekis affect 
strongly the trajectory and emittance corrections used for opera- 
tions. The Arc systems routinely transport decoupled and betatron 
matched beams. In the Final Focus, the beams are chromatically 
corrected and demagnified producing spot sizes of 2 to 3 um at 
the focal point. Spot sizes below 2 um have been made during 
special tests. Instrumentation and feedback systems are well ad- 
vanced, providing continuous beam monitoring and pulse-by-pulse 
control. A luminosity of 1.6 x 107° cm-%sec—' has been pro- 
duced. Several experimental tests for a Next Linear Collider (NLC) 
are being planned or constructed using the SLC accelerator as a 
test facility. The Final Focus Test Beam will demagnify a flat 50 
GeV electron beam to dimensions near 60 nm vertically and 900 
nm horizontally. A potential Emittance Dynamics Test Area has the 
capability to test the acceleration and transport of very low emit- 
tance beams, the compression of bunch lengths to 50 um, the 
acceleration and control of multiple bunches, and the properties of 
wakefields in the very short bunch length regime. 


29054 (SSCL-Preprint-106) Personnel Access Safety Sys- 
tem. Parry, R.R. Superconducting Super Collider Lab., Dallas, TX 
(United States). Jun 1992. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC35-89ER40486. (CONF- 
921055-3: Instrument Society of America conference, Houston, TX 
(United States), 18-23 Oct 1992). Order Number DE92015964. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the method and system used to control 
personnel accesses into hazardous areas at the Superconducting 
Super Collider. Hazards encountered are electrical (high voltage 
and high current), radiation (ionizing), cryogenic fluids (liquid he- 
lium and nitrogen), flammable gases, and ultra high magnetic 
fields. Although these are a diverse group of hazards, virtually all 
can be mitigated by controlling accesses into the hazardous enclo- 
sures. The Personnel Access Safety System (PASS) is used for 
this purpose. The system is comprised of dual redundant Pro- 
grammable Logic Controllers (PLC) using loo2 voting (either 
system can bring the system down to a safe state). Numerous 
safety related hardware and software features have been built into 
this system to assure high reliability and availability. 


29055 (SSCL-Preprint-135) Status of the SSC. Dugan, G. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Jul 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-920706-1: 15. 
international conference on high energy accelerators, Hamburg 
(Germany), 20-24 Jul 1992). Order Number DE92018103. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Superconducting Super Collider (SSC) is a proton-proton 
colliding beam accelerator which, when completed, will provide col- 
lision energies of 40 TeV in the center-of-mass, at a luminosity of 
10°%/cm*sec. This paper will describe the current status of the de- 
sign and construction of the project. 


29056 (SSCL-SR-1041-Rev.1) Footprint characterization 
document: Revision 1. Coulson, L.; Crawley, R.; Edwards, H.; 
Getz, D.; Gilchriese, M.; Schwitters, R.; Shelley, P.; Stefanski, R.; 
Toohig, T. Superconducting Super Collider Lab., Dallas, TX (United 
States). Jun 1992. 35p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract AC35-89ER40486. Order Number 
DE92017738. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: Land requirements for 
the superconducting supercollider; accelerator systems modifica- 
tions; experimental systems and test beams; radiation parameters; 
the footprint; the topographical and geological setting for the SSC 
facility; SEIS considerations; and safety considerations and access 
spacing. 
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29057 (ANL/CP-76527) Coherent nuclear resonant optics 
for third generation synchrotron radiation sources. Alp, E.E. 
(Argonne National Lab., IL (United States)); Mooney, T.M.; Toell- 
ner, T.; Homma, H.; Kentjana, M. Argonne National Lab., IL (United 
States). Jun 1992. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-920792- 
15: SPIE international symposium on optical applied science and 
engineering, San Diego, CA (United States), 19-24 Jul 1992). Or- 
der Number DE92017095. Source: OSTI; NTIS; INIS; GPO Dep. 

The insertion-device-based, third-generation, synchrotron radia- 
tion sources now under construction in Europe, the USA, and 
Japan bring new opportunities and challenges in the design and 
manufacture of x-ray optics. These high brightness sources provide 
new opportunities to overcome some of the outstanding problems 
associated with nuclear resonant monochromatization of 
synchrotron radiation. New methods such as polarizing monochro- 
mators, and zone plates provide alternative methods for production 
of weV-neV resolution in the hard x-ray regime. The design princi- 
ples, and characterization, and performance of crystal 
monochromators and of nuclear coherent scattering optics, includ- 
ing Grazing Incidence Anti Reflection (GIAR) films, multilayers, 
zone plates, as well as single crystals are discussed. 


29058 (BNL-45078) Effects of the second harmonic cavity 
on rt and transition crossing. Kats, J.M.; Weng, W.T. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-920706—4: 15. international 
conference on high energy accelerators, Hamburg (Germany), 20- 
24 Jul 1992). Order Number DE92018120. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Presented is an analysis of longitudinal beam dynamics and 
results of numerical simulations showing that the addition of a sec- 
ond harmonic cavity to the fundamental one during rf capture helps 
to increase the bunching factor by 23-28%, and hence reduces the 
space charge tune spread by an equal amount. The addition of a 
second harmonic cavity also helps to prevent particle losses during 
transition crossing by confinement of the energy spread within the 
bunch. A numerical simulation study shows that the reduction of 
emittance blowup is about 20%. 


29059 (BNL-47130) The dependence of the dynamic aper- 
ture on the tune in RHIC. Parzen, G. Brookhaven National Lab., 
Upton, NY (United States). [1992]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-920706-3: 15. international conference on high energy ac- 
celerators, Hamburg (Germany), 20-24 Jul 1992). Order Number 
DE92018118. Source: OSTI; NTIS; INIS; GPO Dep. 

This note studies the dependence of the dynamic aperture on the 
choice of the operating tune vx, vy in RHIC. Tracking studies for 
1000 turns were done over the tune range vx ~ vy = 28 to 1. ~ 
vy = 29.5. It was found that in each tune interval Av = 0.5, e.g. v = 
28.5 to v = 29, the dynamic aperture as a function of the tune has 
5 peaks, each of which is a possible operating point. Each of these 
possible operating points is in a tune region free of imperfection 
resonances of tenth order or less, and the width of this tune region 
ranges from Av = 0.022 to Av = 0.036. Operating tunes near inte- 
ger values of v, which appear desirable because of the relatively 
large tune interval free of imperfection resonances of 10th order or 
less, may not be desirable because of the lower dynamic aperture 
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in this region. Operating near integer tunes may not be desirable 
for heavy ions like Au, but may be desirable for the lighter ions 
which do not experience a large transverse growth due to intra- 
beam scattering. If a loss in dynamic aperture of 2 mm is regarded 
as significant, then the tune range of v = 28 to v = 28.5 does not 
appear as attractive as the tune range v = 28.5 to v = 29.5. 


29060 (BNL-47771) Analysis of periodic 

loading of the AGS. Zhang, S.Y.; Weng, W.T. Brookhaven 
National Lab., Upton, NY (United States). 13 Jul 1992. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (AGS/AD-92-2). Order Number DE92019243. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In this note, we discuss the multi-batch bunched ;beam loading 
during the injection from the Booster to the AGS. The full intensity 
beam injection to the upgraded AGS RF system with beam phase 
and radial feedbacks will be studied. It is shown that a beam 
phase feed-back is necessary in order to guarantee a predictable 
beam behavior after the first batch injection, otherwise the initial 
phase deviation for the following batch injections cannot be con- 
trolled. However, the effectiveness of the phase feedback control of 
the transient beam loading is limited by the associated emittance 
blow-up in the process. It is shown that a fast power amplifier feed- 
back with a moderate gain can significantly reduce the transient 
effect of the bunched beam injection. 


29061 (BNL-47773) Static and transient beam loading of a 
synchrotron. Zhang, S.Y.; Weng, W.T. Brookhaven National Lab., 
Upton, NY (United States). 13 Jul 1992. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (AGS/AD-92-1). Order Number DE92019244. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In a synchrotron, when the beam induced current is comparable 
to the driver current, the RF cavity is subjected to beam loading 
perturbation and corrective steps have to be implemented to regain 
beam stability. In this paper, the static and transient beam loading 
will be studied. We first discuss the static beam loading, which in- 
cludes the cavity detuning condition, the stability condition, and the 
generator power dissipation. The beam current induced beam 
phase deviation is used as criterion to study the transient beam 
loading. The upgraded and the old AGS RF system parameters 
are used as an example to demonstrate how to choose cavity and 
generator parameters to satisfy the stability requirements under the 
beam loading. The dynamic models for the beam loading with 
beam control, and the beam loading with fast power amplifier feed- 
back are presented and analyzed. It is shown that the beam phase 
and radial feedbacks alone are insufficient for the transient beam 
loading compensation, but the fast power amplifier feedback can 
provide effective correction on the beam loading. The limitation of 
the fast feedback and the beam loading with tuning and AVC loops 
are also discussed. 


29062 (DOE/ER/40565—1) Laser acceleration and nonlinear 
beam dynamics: Final technical report. Pellegrini, C. California 
Univ., Los Angeles, CA (United States). Dept. of Physics. [1991]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-90ER40565. Order Number DE92018703. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This research contract covers the period April 1990, September 
1991. The work to be done under the contract was theoretical 
research in the areas of nonlinear beam dynamics and laser accel- 
eration. In this final report we will discuss the motivation for this 
work and the results obtained. 


29063 (ENEA-RT-INN-90-37) General view of Lie algebrical 
methods in applied mathematics optics and transport systems 
for charged beam accelerators. Dattoli, G.; Torre, A. ENEA, 
Frascati (Italy). Centro Ricerche Energia - Area Energia e Inno- 
vazione. Dec 1991. 72p. (RT/INN—90-37). Order Number 
DE92544830. Source: OSTI; NTIS (US Sales Only); INIS. 

The theory of partial and ordinary differential equations is refor- 
mulated within the context of a unifying formalism, which combines 
the algebric ordering procedure with the matrix image technique. 
The problems of the invariant forms, associated with ordinary dif- 
ferential equations, is approached within the framework of the 
same formalism, thus dispalying interesting relations with the 


ERA Vol. 17, No. 10 285 





43 PARTICLE ACCELERATORS 
4302 Beam Dynamics, Field Calculations, and lon Optics 


Courant-Snyder invariant, introduced in the analysis of the motion 
of a charged particle along a transport channel, and with the 
Lewis-Riesenfeld invariant, introduced in the analysis of the 
evolution of a quantum harmonic oscillator with time-dependent fre- 
quency. Particular attention is devoted to the paraxial propagation 
of an electromagnetic wave through a non homogeneous medium 
and to the paraxial motion of a charged particle beam in a circular 
accelerator. 


29064 (FNAL-TM-1785) Gradient and harmonic field mea- 
surements of the 40120 . Malensek, AJ. Fermi 
National Accelerator Lab., Batavia, IL (United States). Jun 1992. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE92017736. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The magnetic field gradients as well as the harmonics of two 
4Q120 quadrupoles were measured utilizing a rotating coil system 
at Fermilab’s MTF. One magnet was from the 1975 Series, and 
another from the TeV Il Series. For excitation currents where the 
remnant field is a small fraction of the total, values of the absolute 
gradient for the latter magnets are typically 2% lower. Among the 
harmonics, the skew sextupole component has the highest value 
for both magnets. The harmonic measurements show small differ- 
ences between the “power” and“retum” ends of the magnet. 


20065 (FNAL-TM-1787) A computer algorithm for auto- 
matic beam steering. Drennan, E. Fermi National Accelerator 
Lab., Batavia, IL (United States). Jun 1992. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. Order Number DE92019338. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Beam steering is done by modifying the current in a trim or 
bending magnet. If the current change is the right amount the 
beam can be made to bend in such a manner that it will hit a swic 
or BPM downstream from the magnet at a predetermined set point. 
Although both bending magnets and trim magnets can be used to 
modify beam angle, beam steering is usually done with trim mag- 
nets. This is so because, during beam steering the beam angle is 
usually modified only by a small amount which can be easily 
achieved with a trim magnet. Thus in this note, all steering mag- 
nets will be assumed to be trim magnets. There are two ways of 
monitoring beam position. One way is done using a BPM and the 
other is done using a swic. For simplicity, beam position monitoring 
in this paper will be referred to being done with a swic. Beam 
steering can be done manually by changing the current through a 
trim magnet and monitoring the position of the beam downstream 
from the magnet with a swic. Alternatively the beam can be posi- 
tioned automatically using a computer which periodically updates 
the current through a specific number of trim magnets. The pur- 
pese of this note is to describe the steps involved in coming up 
with such a computer program. There are two main aspects to au- 
tomatic beam steering. First a relationship between the beam 
position and the bending magnet is needed. Secondly a beamline 
setup of swics and trim magnets has to be chosen that will position 
the beam according to the desired specifications. A simple exam- 
ple will be looked at that will show that once a mathematical 
relationship between the needed change of the beam position on a 
swic and the change in trim currents is established, a computer 
could be programmed to calculate and update the trim currents. 


29066 (JAERI-M-—92-039, pp. 57-64) Acceleration of proton 
beams with RIKEN Ring Cyclotron. Goto, Akira (Institute of 
Physical and Chemical Research, Wako, Saitama (Japan)). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. (CONF- 
9110373-—: Specialists’ meeting on high energy nuclear data, Tokai 
(Japan), 3-4 Oct 1991; INDC(JPN)-158/L). In Proceedings of the 
specialists’ meeting on high energy nuclear data. 232p. Order 
Number DE92012299. Source: OSTI; NTIS; INIS. 

Proton beams of 70, 1385 and 210 MeV were accelerated with 
RIKEN Ring Cyclotron, and delivered for two experiments: an ex- 
periment of single event upset rates of a memory chip for use in 
space and a test of time-of-flight (TOF) measurement system. Per- 
formance and current status of the proton acceleration using the 
Ring Cyclotron are presented together with a brief description of 
the RIKEN Accelerator Research Facility. (author). 
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29067 (KEK-PROC—91-10, pp. 88-99) Beam dynamics in ac- 
celerating structures: Simulation of multibunch motions due 
to transverse wake field in the accelerating structures for JLC. 
Kubo, Kiyoshi (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Nov 1991. (CONF-9011281-: 2. workshop on 
Japan Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 1990). In 
Proceedings of the second workshop on Japan Linear Collider 
(JLC). 424p. Order Number DE92799119. Source: OSTI; NTIS; 
INIS. 

From the tracking simulation considering dipole mode wake field 
in the accelerating structures, in the case of injection jitter ~ 10 
um and/or cavity miss alignment ~ 10 ym, requirements for fre- 
quency and Q value of the dipole mode were estimated to be Q < 
20 without any cures for frequency f, and Q < 30 with f tuned 
within accuracy about 0.1 % and with f random spread. Miss align- 
ment of quadrupole magnets, bunch to bunch energy deferences, 


longitudinal wake field and single bunch dynamics were not consid- 
ered. (J.P.N.). 


29068 (KEK-PROC—91-10, pp. 58-64) Accelerating structure 
for main linac of JLC. Higo, T. (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Nov 1991. (CONF-9011281-: 2. 
workshop on Japan Linear Collider (JLC), Tsukuba (Japan), 6-8 
Nov 1990). In Proceedings of the second workshop on Japan Lin- 
ear Collider (JLC). 424p. Order Number DE92799119. Source: 
OSTI; NTIS; INIS. 

In order to obtain high luminosity in a linear collider, the emit- 
tance of the beam should be small enough to make the spot size 
at an interaction point small enough. The luminosity can still be in- 
creased without increasing RF power largely if the linac is operated 
in a multi-bunch mode. In the JLC, ten bunches are accelerated in 
a RF pulse. In this case, the energy of each bunch should reside 
in the acceptance of final focus in the presence of fundamental ac- 
celerating beam loading and also the long range longitudinal wake 
fields of higher modes. On the other hand, the transverse emit- 
tance of each bunch may be increased by long range dipole wake 
fields, and this effect should also be reduced. In this paper, these 
multi-bunch effects in the linac are discussed, showing some possi- 
ble measures to cure these problems. The parameters used in this 
paper are shown. The long range wake fields in the accelerating 
structure, multi-bunch energy compensation, the damping of TM110 
mode, the main component of which is that of the transverse wake 
field, the detuned structure for reducing the integrated wake field, 
and precision fabrication technique are discussed. (K.1.). 


29069 (LA-UR-92-2086) Beam-loading stability in syn- 
chrotrons with a higher rf harmonic. Wang, Tai-Sen F. Los 
Alamos National Lab., NM (United States). [1992]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-920706—11: 15. international conference on 
high energy accelerators, Hamburg (Germany), 20-24 Jul 1992). 
Order Number DE92018982. Source: OSTI; NTIS; INIS; GPO Dep. 

This work is an attempt to extend Robinson's stability studies to 
include a higher rf harmonic. Using an equivalent circuit model, the 
stability of the “O-mode” coherent dipole oscillation of bunched 
beams is studied for synchrotrons or storage rings, with rf systems 
operated at the fundamental and a higher harmonic, i.e., a 2nd and 
8rd harmonic. Analytical expressions of the stability criteria are de- 
rived from the linearized equations. Numerical examples of stability 
are given for fully nonlinear cases. 


29070 (LA-UR-92-2174) Recent activities in accelerator 
code development. Copper, R.K.; Ryne, R.D. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9206193-3: Advanced accelerator concepts 
workshop, Port Jefferson, NY (United States), 14-20 Jun 1992). Or- 
der Number DE92018895. Source: OSTI; NTIS; INIS; GPO Dep. 
In this paper we will review recent activities in the area of code 
development as it affects the accelerator community. We will first 
discuss the changing computing environment. We will review how 
the computing environment has changed in the last 10 years, with 
emphasis on computing power, operating systems, computer lan- 
guages, graphics standards, and massively parallel processing. 





Then we will discuss recent code development activities in the ar- 
eas of electromagnetics codes and beam dynamics codes. 


29071 (SLAC-PUB-5646) Intense beams at the micron level 
for the Next Linear Collider. Seeman, J.T. Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States). Aug 1991. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9106260-6: Symposium on 
high brightness beams for advanced accelerator applications, Col- 
lege Park, MD (United States), 6-7 Jun 1991). Order Number 
DE92018226. Source: OSTI; NTIS; INIS; GPO Dep. 

High brightness beams with sub-micron dimensions are needed 
to produce a high luminosity for electron-positron collisions in the 
Next Linear Collider (NLC). To generate these small beam sizes, a 
large number of issues dealing with intense beams have to be re- 
solved. Over the past few years many have been successfully 
addressed but most need experimental verification. Some of these 
issues are beam dynamics, emittance control, instrumentation, colli- 
mation, and beam-beam interactions. Recently, the Stanford Linear 
Collider (SLC) has proven the viability of linear collider technology 
and is an excellent test facility for future linear collider studies. 


29072 (SLAC-PUB-5868) Damping the z-mode instability 
in the SLC damping rings with a passive cavity. Chao, Y.; 
Corredoura, P.; Hill, A.; Krejcik, P.; Limberg, T.; Minty, M.; Nordby, 
M.; Pedersen, F.; Schwarz, H.; Spence, W.; Wilson, P. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Jul 
1992. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. (CONF-920706-6: 15. interna- 
tional conference on high energy accelerators, Hamburg 
(Germany), 20-24 Jul 1992). Order Number DE92018153. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Operating the Stanford Linear Collider (SLC) at 120Hz repetition 
rate requires the presence of two bunches in both the electron and 
the positron damping ring. The «-mode instability, a coupled bunch 
instability where the two bunches oscillate with a phase difference 
of 180°, had been observed in both rings with low current thresh- 
olds of 7*10° particles per bunch. To avoid the instability, the RF 
system had to be operated in ways which in general reduced the 
cavity gap voltages and required constant operational attention. For 
the 1992 running cycle a passive cavity was installed and success- 
fully tested. It is tuned to the frequency of the lower synchrotron 
oscillation sideband of an odd revolution harmonic. The impedance 
of the cavity then damps x-mode oscillations very similar to the 
Robinson damping provided by the main RF cavities which damps 
O-mode synchrotron oscillations. In this report we describe the mo- 
tivation and physical considerations that led to the final design 
parameters and the experience obtained from the performance of 
these cavities. 


29073 (SLAC-PUB-5871) Pre-compression of bunch length 
in the SLC damping rings. Decker, F.J.; Limberg, T.; Turner, J. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Jul 1992. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-920706— 
7: 15. international conference on high energy accelerators, 
Hamburg (Germany), 20-24 Jul 1992). Order Number 
DE92018154. Source: OSTI; NTIS; INIS; GPO Dep. 

After extraction, the damping ring (DR) bunch length is com- 
pressed in the RTL (Ring-To-Linac) transport line to achieve the 
desired linac bunch length. For this, an energy spread is induced 
proportional to the DR bunch length, producing large, aperture fill- 
ing, horizontal beam sizes in the dispersive regions of the RTL. 
There, nonlinear magnetic fields and wakefields cause higher order 
dispersion at the beginning of the linac, which increases the effec- 
tive beam emittance. More important, in the presence of DR 
extraction jitter this causes linac launch jitter which makes linac op- 
eration unstable at high currents. A precompression of the DR 
bunch length would reduce the horizontal beam size in the RTL 
and thus relieve the problems mentioned above. It can be 
achieved by a modulation of the damping ring RF amplitude with a 
so-called “bunch muncher’ shortly before extraction. A principle 
limitation is the inevitable increase in energy spread of the ex- 
tracted bunch which sets the lower limit for the achievable bunch 
length in the linac. For SLC parameters the possible reduction in 
DR bunch length is about 35%. The routinely operation of the 
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“bunch muncher” consists of two “munches,” cancelling the effect 
of the beam loading and keeping the extraction phase unchanged. 


29074 (SSCL-574) Intra-beam scattering in the SSC 
collider and in the boosters. Chou, W.; Piwinski, A. Supercon- 
ducting Super Collider Lab., Dallas, TX (United States). Jun 1992. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. Order Number DE92017737. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The intra-beam scattering problem is studied for the SSC collider 
and its boosters. It is shown that, with the planned blow-up of the 
longitudinal emittance along the accelerator chain, the intra-beam 
scattering emittance growth would be well under control. 


29075 (SSCL-575) Emittance growth caused by sextupole 
vibrations in the SSC. Stupakov, G.V. Superconducting Super 
Collider Lab., Dallas, TX (United States). Jun 1992. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. Order Number DE92018096. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Sextupole vibration due to ground motions in the SSC may res- 
onate with the beam causing exponential emittance growth. The 
growth rate is proportional to the spectral density of vibrations at 
the double sideband betatron frequency. The estimates for the pole 
vibrations with the **™* SSC show that this effect is much smaller 
than the same amplitude. 


29076 (SSCL-579) Echo effect in hadron colliders. Stu- 
pakov, G. Superconducting Super Collider Lab., Dallas, TX (United 
States). Jul 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. Order Number 
DE92018936. Source: OSTI; NTIS; INIS; GPO Dep. 

It is shown that due to the reversible nature of decoherence one 
can restore the memory of the beam betatron oscillations in a 
hadron accelerator well after they have completely damped out 
(decohered) due to a tune spread. An analytical theory is devel- 
oped that predicts an echo effect in the case when the beam is 
sequentially exposed to a dipole kick and a quadrupole kick. The 
echo is represented by a train of coherent dipole oscillations of the 
beam that builds up at a particular moment after quadrupole kick. 


29077 (SSCL-Preprint-131) Tracking study of hadron col 
lider boosters. Machida, S.; Bourianoff, G.; Huang, Y.; Mahale, N. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Jul 1992. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-920706-2: 15. 
international conference on high energy accelerators, Hamburg 
(Germany), 20-24 Jul 1992). Order Number DE92018102. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A simulation code SIMPSONS (previously called 6D-TEASE T) 
of single- and multi-particle tracking has been developed for proton 
synchrotrons. The 6D phase space coordinates are calculated 
each time step including acceleration with an arbitrary ramping 
curve by integration of the rf phase. Space-charge effects are mod- 
elied by means of the Particle In Cell (PIC) method. We observed 
the transverse emittance growth around the injection energy of the 
Low Energy Booster (LEB) of the Superconducting Super Collider 
(SSC) with and without second harmonic rf cavities which reduce 
peak line density. We also employed the code to see the possible 
transverse emittance deterioration around the transition energy in 
the Medium Energy Booster (MEB) and to estimate the emittance 
dilution due to an injection error of the MEB. 


29078 (SSCL-Preprint-132) Recent efforts on nonlinear dy- 
namics. Chao, A. Superconducting Super Collider Lab., Dallas, TX 
(United States). Jul 1992. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-920706-5: 15. international conference on high energy ac- 
celerators, Hamburg (Germany), 20-24 Jul 1992). Order Number 
DE92018100. Source: OSTI; NTIS; INIS; GPO Dep. é 

This is a brief survey of the recent efforts made during the past 
few years on the subject of nonlinear dynamics. 
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Refer also to citation(s) 27425, 28006, 28710, 28787, 29005, 
29026, 29057, 29058, 29060, 29061, 29064, 29072, 29162, 29167, 
29169, 29170, 29199, 29201, 29204, 29216, 29217, 29218, 29791, 
29958, 30013, 30233, 30270 


29079 (ANL/CP-76578) Research and development of su- 
perconducting linear accelerators for neutral particle beam 
applications. Delayen, J.R.; Bohn, C.L.; Kennedy, W.L.; Nicholls, 
G.L.; Roche, C.T.; Sagalovsky, L. Argonne National Lab., IL 
(United States). [1992]. 11p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9204170-3: Neutral particle beam technical symposium 
and scientific exchange, Argonne, IL (United States), 28 Apr - 1 
may 1992). Order Number DE92019043. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Experiments with superconducting cavities designed for applica- 
tions in continuous-wave, high-current ion linear accelerators have 
resulted in very high cw accelerating gradients, up to 18 MV/m, 
with only a few watts of power dissipation in the cavity walls. 
These results make the prospects for compact, lightweight Neutral 
Particle Beam accelerators very attractive, and they compel further 
work to develop rf superconductivity for this application. Accord- 
ingly, we have completed two designs of experiments for testing 
superconducting resonators with high-current ion beams. The first 
is the preliminary design of a superconducting linac section to be 
tested at the end of the Continuous-Wave Deuterium Demonstrator 
(CWDD), and the second is the conceptual design of a supercon- 
ducting cavity test using the beam from Chalk River Nuclear 
Laboratory's RFQ-1250. In addition, a theoretical investigation of 
cumulative beam breakup has led to a classification of transient 
beam breakup in beams consisting of 5-function bunches, and the 
formalism was extended to include distributions of deflecting-mode 
frequencies in the accelerating structures. An analytic model of the 
transverse dynamics of space-charge-dominated beams in a con- 
tinuous linear focusing channel was also formulated based on the 
Fokker-Planck equation and used in a first calculation of emittance 
growth and halo formation. In addition, a method for radio- 
frequency control of superconducting cavities with beam loading 
has been devised. 


29080 (ANL/CP-—76594) Design considerations for mirrors 
at the Advanced Photon Source. Srajer, G.; Mohanty, K. Ar- 
gonne National Lab., IL (United States). Jun 1992. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-920792-16: SPIE international symposium 
on optical applied science and engineering, San Diego, CA (United 
States), 19-24 Jul 1992). Order Number DE92018188. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Detailed ray-tracing studies and preliminary thermal analysis are 
presented for two mirrors that will be installed at the Advanced 
Photon Source. The first mirror is designed to accept white radia- 
tion from a bending magnet. This radiation is 5 mrad in the 
horizontal direction and 73 prad in the vertical. A 1.5 m long 
toroidal mirror is planned. The second mirror accepts radiation from 
an undulator. This radiation is 55 prad and 25 prad in horizontal 
and vertical directions, respectively. A 70-cm toroidal mirror is 
planned. Both mirrors are optimized for 1:1 focusing in order to 
minimize optical aberrations. Design specifications are presented. 
Suitable materials for the mirror substrates and reflective surfaces 
are discussed as well. 


29081 (ANL/CP-76624) First operational experience with 
the positive-ion injector of ATLAS. Bollinger, L.M.; Pardo, R.C.; 
Shepard, K.W.; Bogaty, J.M.; Clifft, B.E.; Munson, F.H.; Zinkann, 
G. Argonne National Lab., IL (United States). [1992]. 41p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-920656-3: 6. international conference 
on electrostatic accelerators and associated boosters, Padua 
(Italy), 1-4 Jun 1992). Order Number DE92018175. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The recently completed positive-ion injector for the heavy-ion ac- 
celerator ATLAS was designed as a replacement for the tandem 
injector of the present tandem-linac system and, unlike the tandem, 
the positive-ion injector is required to provide ions from the full 
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range of the periodic table. The concept for the new injector, which 
consists of an ECR ion source on a voltage platform coupled to a 
very-low-velocity superconducting linac, introduces technical prob- 
lems and uncertainties that are well beyond those encountered 
previously for superconducting linacs. The solution to these prob- 
lems and their relationship to performance are outlined, and initial 
experience in the acceleration of heavy-ion beams through the en- 
tire ATLAS system is discussed. The unusually good longitudinal 
beam quality of ATLAS with its new injector is emphasized. 


29082 (ANL/CP-76700) Dynamic vacuum analysis for APS 
high heat flux beamline front ends using optical ray-tracing 
simulation methods. Xu, S.; Nielsen, R.W. Argonne National 
Lab., IL (United States). [1992]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920768-5: Conference on physics and engineering of ad- 
vanced detectors and collection/focusing systems, San Diego, CA 
(United States), 19-24 Jul 1992). Order Number DE92019032. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The high-power and high-flux x-ray beams produced by third 
generation synchrotron radiation sources such as the Advanced 
Photon Source (APS) can cause significantly high gas desorption 
rates on beamline front-end components if beam missteering oc- 
curs. The effect of this gas desorption needs to be understood for 
dynamic vacuum analysis. To simulate beam missteering condi- 
tions, optical ray-tracing methods have been employed. The results 
of the ray-tracing analysis have been entered into a system- 
oriented vacuum program to provide dynamic vacuum calculations 
for determination of pumping requirements for the beamline front- 
ends. The APS will provide several types of synchrotron radiation 
sources, for example, undulators, wigglers, and bending magnets. 
For the purpose of this study, the wiggler source was chosen as a 
“worst case” scenario due to its high photon flux, high beam 
power, and relatively large beam cross section. 


29083 (ANL-HEP-CP-92-55) The Argonne Wakefield Accel- 
erator (AWA) laser system and Its associated optics. Gai, W.; 
Konecny, R.; Power, J. Argonne National Lab., IL (United States). 
Jul 1992. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-920706-12: 15. 
international conference on high energy accelerators, Hamburg 
(Germany), 20-24 Jul 1992). Order Number DE92019035. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Generating a 100 nC, 15 ps pulse length electron beam at the 
AWA requires a stable laser system capable of producing 1-3 ps, 
5 mJ at 248 nm with the ability to shape the wave front. We have 
installed a combined Coherent ultra fast 702 dye laser and 
Lambda Physik excimer pulsed amplification system which meets 
these requirements. A device has been built to produce shaped 
laser pulses. Detailed characterizations of the laser system, its as- 
sociated optics development, and timing/amplitude stabilization are 
presented. 


29084 (BNL-47507) Operating experience using venturi 
flow meters at liquid helium temperature. Wu, K.C. Brookhaven 
National Lab., Upton, NY (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-921055—2: Instrument Society of America 
conference, Houston, TX (United States), 18-23 Oct 1992). Order 
Number DE92014693. Source: OSTI; NTIS; INIS; GPO Dep. 

Experiences using commercial venturi to measure single phase 
helium flow near 4 K (degree Kelvin) for cooling superconducting 
magnets have been presented. The mass flow rate was calculated 
from the differential pressure and the helium density evaluated 
from measured pressure and temperature. The venturi flow meter, 
with a full range of 290 g/s (0.29 Kg/s) at design conditions, has 
been found to be reliable and accurate. The flow measurements 
have been used, with great success, for evaluating the perfor- 
mance of a cold centrifugal compressor, the thermal acoustic heat 
load of a cryogenic system and the cooling of a superconducting 
magnet after quench. 


29085 (BNL-47726) The Booster to AGS beam transfer 
fast kicker systems. Zhang, W.; Bunicci, J.; Soukas, A.V.; Zhang, 
S.Y. Brookhaven National Lab., Upton, NY (United States). [1992]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 





Contract AC02-76CH00016. (CONF-920671-6: 20. international 
power modulator symposium, Myrtie Beach, SC (United States), 
23-25 Jun 1992). Order Number DE92018167. Source: OSTI; 
NTIS; INIS; GPO Dep 

The Brookhaven AGS Booster has a very successful commis- 
sioning period in June 1991. The third phase of that commissioning 
was a beam extraction test. The Booster extraction fast kicker (F3) 
deflected a 1.2 GeV proton beam from the Booster circulating orbit 
into the extraction septum aperture, partially down the extraction 
line to a temporary beam stop. Now, the Booster is committed to 
the AGS operations program for both heavy ion and proton beams. 
Thus, the Booster extraction and the corresponding AGS injection 
systems must operate routinely up to a pulse repetition frequency 
of 7.5 Hertz, and up to a beam energy of 1.5 Gev. The injection 
fast kicker is located in the A5 section of the AGS ring and is used 
to deflect the proton or heavy ion beam into its final AGS closed 
orbit. A distinctive feature of the AGS injection fast kicker modula- 
tors is the tail-bitting function required for proton beam injection. 
This enables the system to produce a fast current fall time to go 
along with the high current pulse amplitude with a fast rise time. 
The AGS injection fast kicker system has three pulse modulators, 
and each modulator consists of two thyratrons. The main PFN 
thyratrons switch on the current, and the tail bitting thyratrons are 
used to force the magnet current to decrease rapidly. Two digital 
pulse delay generators are used to align the main thyratrons and 
the tail bitting thyratrons respectively. The system has been tested 
and installed. The final commissioning of the Booster to AGS beam 
transfer line and injection is currently being undertaken. In this arti- 
cle, the system design, realization techniques and performance 
data will be presented. 


29086 (BNL-47798) Calculation of Booster power require- 
ments and line flicker for 1.5 GeV proton operation. 
Meth, A.; Ratti, A. Brookhaven National Lab., Upton, NY (United 
States). 17 Jul 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (AGS/AD~92-4). 
Order Number DE92019235. Source: OSTI; NTIS; INIS; GPO Dep. 

Extended abstract. 

The Booster power requirements and power line flicker has been 
previously calculated for the 1 GEV proton cycle. Since then the 
maximum proton energy has been increased to 1.5 GEV, and the 
cycle period increased from 100 to 133 millisec. the design manual 
lists the peak magnet current as 2220A (previous value of 1672A). 
The maximum stored energy is increased by a factor of 1.763 and 
the power swing is increased by a factor of 1.32; increasing the 
flicker approximately by this factor. The required magnet voltage 
has been calculated and is given for the dipole and quadrupole 
strings. The total power at the AC bus bar isgiven. To calculate the 
reactive power, the dipole excitation is assumed to consist of 5— 
1000 volt supplies in series and sequentially switched. The 
quadrupole supply consist of 5-175 volt supplies in series and se- 
quentially switched. 


29087 (BNL-52329) Integration of Transients in Axisym- 
metrical Cavities for Accelerators: Formulation and 
applications to BNL Photocathode Gun. Parsa, Z. (Brookhaven 
National Lab., Upton, NY (United States)); Serafini, L. Brookhaven 
National Lab., Upton, NY (United States). Apr 1992. 41p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CAP-—83-ATF-92R). Order Number 
DE92018122. Source: OSTI; NTIS; INIS; GPO Dep. 

This note provides a sketch of the formalism used for the Inte- 
gration of Transients in Axisymmetrical Cavities for Accelerators, 
(ITACA). Application to study the BNL Photocathode Gun via the 
code ITACA is also included. 


29088 (CONF-920792—13) Sagittal crystal focusing of un- 
dulator radiation with high heat load inclined crystals. Ice, 
G.E.; Sparks, C.J. Oak Ridge National Lab., TN (United States). 
{1 992]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From SPIE international 
symposium on optical applied science and engineering; San Diego, 
CA (United States); 19-24 Jul 1992. Order Number DE92017165. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Sagittal focusing of undulator radiation is shown to be compatible 
with the proposed inclined double-crystal monochromator geometry 


43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


for heat load reduction. The focusing aberrations are found to be 
negligible for typical undulator-beam divergences over a range of 
magnifications from 1:2 to 6:1 and energies from 3 to 40 keV. The 
inclined geometry reduces the required signal sagittal curvature of 
the focusing crystal compared to focusing with conventional 
symmetric crystals; hence, focusing is possible at higher X-ray en- 
ergies and with less anticlastic bending. In addition, anticlastic 
stiffening ribs project a smaller footprint to the beam so that the 
achievable focal spot size is potentially better than with conven- 
tional symmetrically cut crystals. 16 refs. 


29089 (DOE/ER/40150-187) Q-degradation in high purity 
niobium cavities: Dependence on temperature and RRA-value. 
Saito, K.; Kneisel, P. Southeastern Universities Research Associa- 
tion, Inc., Newport News, VA (United States). Continuous Electron 
Beam Accelerator Facility. Mar 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-84ER40150. 
(CEBAF-PR-92-011). Order Number DE92016962. Source: OSTI; 
NTIS; GPO Dep. 

The observation in 1989 that the Q-value of superconducting 
cavities fabricated from high purity niobium could significantly de- 
grade when these cavities were kept for longer periods of time at 
temperatures between 50K and 200K became a major concern for 
accelerator projects employing superconducting cavities. A large 
number of investigations were carried out at various laboratories 
and the initial hypothesis expressed in precipitation of a niobium- 
hydride phase was supported by additional experimental data by 
other laboratories. The detrimental effect of hydrogen precipitation 
in niobium has been known for many years, but nevertheless the 
performance degradations of the cavities came as an unexpected 
surprise, when a rather uniform additional loss distribution over the 
whole cavity surface was measured on a temperature map. It was 
experimentally verified that the Q-degradation could be avoided, if 
the cavities were cooled down quickly through the dangerous tem- 
perature region; hydrogen degassing at temperatures above 700°C 
eliminated the deterioration, but subsequent extensive chemical 
surface treatment seemed to reverse the process. For large scale 
accelerator projects like CEBAF the cryogenic system might prefer 
certain cookiown cycles; therefore it is of great interest to deter- 
mine the exact temperature range which does not effect cavity 
performance, if a string of cavities were held at these tempera- 
tures. In the following we report on the investigation of the 
Q-degradation of a niobium cavity under various conditions. 6 refs. 


29090 (DOE/ER/40150—188) Higher-Order-Mode damping 
and microwave absorption at 2K. Campisi, |.E.; Finger, K.E.; 
Summers, L.K.; Johnson, A.M. Southeastern Universities Research 
Association, Inc., Newport News, VA (United States). Continuous 
Electron Beam Accelerator Facility. Mar 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
84ER40150. (CEBAF-PR-92-010;CONF-920315-41: 3. European 
particle accelerator conference, Berlin (Germany), 24-28 Mar 1992). 
Order Number DE92016960. Source: OSTI; NTIS; GPO Dep. 

A special ceramic material for microwave absorption at low tem- 
perature has been developed at CEBAF to manufacture the 676 
Higher-Order-Mode (HOM) loads for the machine. The accelerator 
includes 338 5-cell niobium cavities, resonating in the fundamental 
TMo19% mode at 1497 MHs, in two antiparallel linacs (160 cavities 
each) and an injector (18 cavities). Higher-Order-Mode (HOM) 
power generation in the machine is expected to be in the tens of 
milliwatts per cavity at the nominal beam current of 200 yA. This 
amount of power constitutes a small fraction of the power dissi- 
pated by the superconducting cavities at the operating gradient of 
5 MV/m (typically less than 5 W per cavity) and the HOM power is 
more efficiently absorbed at the bat temperature of 2K than at 
room temperature. The HOM extraction is done via two S-band 
waveguides located orthogonally to each other at one end of the 
cavities and a load is placed at the end of each waveguide. This 
HOM damping scheme is characteristic of CEBAF alone: the low 
operating temperature and the vacuum in common with the super- 
conducting cavities prevent the use of standard absorbers. Totally 
new materials and a novel absorber shape were developed for this 
application. 9 refs. 


29091 (DOE/ER/40150-194) High-precision absolute mea- 
surement of CEBAF beam mean energy. Karabekov, |.P. 
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(Southeastern Universities Research Association, Inc., Newport 
News, VA (United States). Continuous Electron Beam Accelerator 
Facility). Southeastern Universities Research Association, Inc., 
Newport News, VA (United States). Continuous Electron Beam 
Accelerator Facility. Mar 1992. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-84ER40150. 
(CEBAF-PR-92-004). Order Number DE92016967. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The absolute measurement of the beam mean energy with an 
accuracy of one part in 10* or higher is an important demand of 
the CEBAF Hall A physics program. This accuracy may reduce the 
uncertainty in the d(e, e’p)p cross section 5c/c to 1%. The need 
for such an accurately calibrated beam is not particular to CEBAF; 
at other electron facilities uncertainty in the incident energy has 
proven to be among the dominant sources of systematic error. The 
following methods for solving the problem were considered at both 
CEBAF and the Yerevan Physics Institute during 1990-1991: 
Backscattering of a plane electromagnetic wave by the relativistic 
electron beam. Calculations show that the intensity of the 
backscattered radiation in a bandwidth of 10-* near the maximum 
frequency is about 1 photon per second at 4 GeV and 0.3 mA. 
Magnetic spectrometers performing as three- and four-magnet chi- 
canes with appropriate detector systems. Such a system was used 
at SLAC for absolute measurement of the SLC beams energy, 
where a maximum accuracy of 5 x 10~* was achieved. Calcula- 
tions show that a similar accuracy can be achieved for the CEBAF 
beam in both proposed systems. Measurement of the vertical distri- 
bution of synchrotron radiation. Calculations indicate that precision 
of about 2.5 x 10-5 is achievable for CEBAF. 


29092 (INIS-mf-13329, pp. 3-5) lon microprobes, present 


and future development. Legge, G.J.F. (Melbourne Univ. (Aus- 
tralia). Micro Analytical Research Centre); Saint, A. Australian Inst. 
of Nuclear Science and Engineering, Lucas Heights (Australia). 
1991. 212p. (CONF-9111178—: 7. Australian conference on nuclear 
techniques of analysis, Melbourne (Australia), 20-22 Nov 1991). In 
7th Australian conference on nuclear techniques of analysis: pro- 


ceedings. Order Number DE92001401. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The ion microprobe in a charged particle accelerator laboratory 
is a very sensitive instrument for quantitative elemental and struc- 
tural microanalysis, now used extensively in pure and applied 
research and technology. This paper is a report on 15 years of 
progress in ion microprobe research at the Micro Analytical Re- 
search Centre, Melbourne University. The intrinsic and parasitic 
aberrations of strong focusing lenses and of solenoid lenses have 
been investigated, together with the correction of aberrations. The 
work is aimed to improve the resolution for elemental analysis over 
the range from 1 micron to 100 nm. 17 refs., 1 fig. 


29093 (JAERI-M-92-027, pp. 369-374) Lead slowing-down 
spectrometer coupled to electron linac, (1): Outline of the 
spectrometer. Nakagome, Yoshihiro (Kyoto Univ., Kumatori, 
Osaka (Japan). Research Reactor Inst.); Kobayashi, Katsuhei; Ya- 
mamoto, Shuji; Fujita, Yoshiaki; Yamanaka, Akihiro; Kanazawa, 
Satoshi; Kimura, Itsuro. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1992. (CONF-9111211-: 1991 Japan Atomic 
Energy Research Institute (JAERI) symposium on nuclear data, 
Tokai (Japan), 28-29 Nov 1991; INDC(JPN)-157/L). In Proceedings 
of the 1991 symposium on nuclear data. 417p. Order Number 
DE92012612. Source: OSTI; NTIS; INIS. 

The Research Reactor Institute, Kyoto University (KURRI) set up 
a lead slowing-down spectrometer recently. The spectrometer (Ky- 
oto University Lead Slowing-down Spectrometer: KULS) is a cube 
of 1.5 x 1.5 x 1.5 m® and about 40 tons, which is assembled with 
about 1,600 lead blocks (10 x 10 x 20 cm® each) of 99.99 % pu- 
rity. The spectrometer is coupled to the 46 MeV electron linear 
accelerator (linac) at KURRI. We can obtain higher neutron source 
intensity of the order of 10'' photoneutrons per second at the cen- 
ter of the spectrometer than that using previous DT source. KULS 
can cover the neutron energy range of 0.1 eV to about 50 keV, but 
the energy resolution is 40 to 50 %. Twelve experimental holes are 
made in the spectrometer and one of them is covered by bismuth 
layer to shield high energy gamma-rays by the Pb(n, +) reaction of 
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the spectrometer. By using the KULS system, it is possible to 
study small neutron cross sections. (author). 


29094 (JAERI-M-92-027, pp. 375-383) Lead slowing-down 
spectrometer coupled to electron linac, (2): Neutron time be- 
havior in lead. Yamanaka, Akihiro (Kyoto Univ. (Japan). Faculty of 
Engineering); Kanazawa, Satoshi; Kimura, Itsuro; Kobayashi, Kat- 
suhei; Nakagome, Yoshihiro; Yamamoto, Shuji; Fujita, Yoshiaki. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
(CONF-9111211-: 1991 Japan Atomic Energy Research Institute 
(JAERI) symposium on nuclear data, Tokai (Japan), 28-29 Nov 
1991; INDC(JPN)-157/L). In Proceedings of the 1991 symposium 
on nuclear data. 417p. Order Number DE92012612. Source: 
OSTI; NTIS; INIS. 

in the Kyoto University Lead Slowing-down Spectrometer, abbre- 
viated KULS, the relation between neutron slowing-down time and 
energy has been measured with a BF, proportional counter cov- 
ered with 7 kinds of resonance filters. The following relation has 
been experimentally determined with K = 191 +3 [keV usec?) and 
to = 0.3 [usec]; E = K/(t+to)* where E is neutron energy in keV, K 
is constant, to is zero energy time and t is slowing-down time in 
usec. The neutron energy resolution has been also derived from 
the measured slowing-down time spectrum using the resonance fil- 
ters, and found to be around 40 to 45 % at FWHM with Gaussian 
spectrum at energies between 4 eV to 300 eV. Calculations using 
the Monte Carlo code MCNP have been also made and compared 
with the above experimental results. Good agreement between the 
calculations and the measurements has been found in general. 
(author). ; 


29095 (JAERI-M-92-027, pp. 384-393) Lead slowing-down 
spectrometer coupled to electron linac, (3): Neutron spectrum. 
Kobayashi, Katsuhei (Kyoto Univ., Kumatori, Osaka (Japan). Re- 
search Reactor Inst.); Zhaohuan, Li; Fujita, Yoshiaki; Yamamoto, 
Shuji; Nakagome, Yoshihiro; Yamanaka, Akihiro; Kimura, |.; 
Kanazawa, S. Japan Atomic Energy Research inst., Tokyo (Japan). 
Mar 1992. (CONF-9111211-: 1991 Japan Atomic Energy Re- 
search Institute (JAERI) symposium on nuclear data, Tokai 
(Japan), 28-29 Nov 1991; INDC(JPN)-157/L). In Proceedings of 
the 1991 symposium on nuclear data. 417p. Order Number 
DE92012612. Source: OSTI; NTIS; INIS. 

As a part of the characteristic experiments with the Kyoto Uni- 
versity Lead Slowing-down Spectrometer, KULS, neutron spectrum 
in the KULS has been obtained by adjusting with multi-foil activa- 
tion data using the NEUPAC code and the SAND-Il type code, 
NEUSPEC, which has a sub-program generating uncertainties in 
the neutron flux spectrum with the Monte Carlo method. Fourteen 
kinds of activation reactions, which were measured at the irradia- 
tion position distant 15 cm from the photoneutron target at the 
center of the KULS, were employed to obtain the neutron spec- 
trum. The cross section libraries were taken from the ENDF/B-V 
Dosimetry File mainly for the NEUPAC code and the JENDL 
Dosimetry File for the SAND-II type code NEUSPEC, respectively. 
The neutron spectra adjusted with the NEUPAC and the NEUSPEC 
codes show, in general, good agreement with each other consider- 
ing that the resultant uncertainties are in several percent, and 
these spectra are close to the calculation using the Monte Carlo 
code, MCNP. The neutron spectrum in the slowing-down energy 
region is harder than 1/E neutron spectrum, and it has been found 
by the Cd ratio measurements using Au and Mn foils that there ex- 
ist scarcely thermal neutrons in the KULS. (author). 


29096 (JAERI-M-92-039, pp. 33-43) Japanese Hadron 
Project and shielding calculation. Uwamino, Yoshitomo (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1992. (CONF-9110373—: 
Specialists’ meeting on high energy nuclear data, Tokai (Japan), 3- 
4 Oct 1991; INDC(JPN)-158/L). In Proceedings of the specialists’ 
meeting on high energy nuclear data. 232p. Order Number 
DE92012299. Source: OSTI; NTIS; INIS. 

In the Japanese Hadron Project (JHP), a 1 GeV 200 yA proton 
beam will be handled, and the radiation shield of the facility will be 
very massive concrete and iron lump. Since the constructing cost 
is strongly affected by the shielding design, the design must be 
severely performed. Neutron yields in thin targets and a beam 
dump were calculated by the HETC-KFA-2 Monte Carlo code. 





Comparing the calculational results with experimental data, the cal- 
culated angular distribution of high energy neutrons was found to 
have stronger forwardness than the measurement. High energy 
neutron transport in thick iron and ordinary concrete slabs were 
calculated with the HETC code and also with the ANISN code. The 
difference of the shielding lengths calculated by these two codes 
was smaller than 6% for both cases. Induced radioactivity produced 
in cooling water was simply estimated, and it was found that the 
amount of H prevent from draining of the primary circuit water. The 
duct streaming of high energy neutrons was estimated for the case 
of a thermal neutron beam course shield at SINQ spallation neu- 
tron source facility of PSI, Switzerland. The intensity of streaming 
neutrons is strongly affected by the design of beam duct. (author). 


29097 (KEK-PROC-91-2(v.1), pp. 1-10) Beam instrumenta- 
tion at KEK. Mizumachi, Yoshihiko (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1991. (CONF-9104225—: 
Workshop on advanced beam instrumentation, Tsukuba (Japan), 
20-28 Apr 1991). In Proceedings of the workshop on advanced 
beam instrumentation. 436p. Order Number DE92789022. Source: 
OSTI; NTIS; INIS. 

Beam monitors in the present KEK accelerators, both for protons 
and electrons, are tabulated and several topics are mentioned. Re- 
quirements for instrumentation in future accelerator projects are 
discussed. (author). 


29098 (KEK-PROC—91-2(v.1), pp. 11-22) LEP beam instru- 
mentation. Bovet, C. (European Organization for Nuclear 
Research, Geneva (Switzerland)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1991. (CONF-9104225—: 
Workshop on advanced beam instrumentation, Tsukuba (Japan), 
20-28 Apr 1991). In Proceedings of the workshop on advanced 
beam instrumentation. 436p. Order Number DE92789022. Source: 
OSTI; NTIS; INIS. 

LEP has been commissioned since mid-1989, using a large vari- 
ety of instruments for measuring beam current and 
bunch sizes in three dimensions, luminosity and polarization. Dur- 
ing 1990, a year of operation and of machine developments, some 
of them were still in the commissioning phase, others have 
reached maturity, a few have already entered a second generation 
process. Here is a status report of the known performance and of 
the improvements anticipated for the present year. With the crash 
programme for a Pretzel scheme and with LEP200, new chal- 
lenges are on the horizon. (author). 


29099 (KEK-PROC—91-2(v.1), pp. 23-29) Review of beam 
instrumentation at Fermilab. Jackson, G. (Fermi National Accel- 
erator Lab., Batavia, IL (United States)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1991. (CONF- 
9104225—: Workshop on advanced beam instrumentation, Tsukuba 
(Japan), 20-28 Apr 1991). In Proceedings of the workshop on ad- 
vanced beam instrumentation. 436p. Order Number DE92789022. 
Source: OSTI; NTIS; INIS. 

This paper is a guided tour of a selected portion of the beam in- 
strumentation at Fermilab, starting with the Linac and progressing 
up in energy to the Tevatron. Since some of the more interesting 
developments in beam diagnostic equipment and techniques have 
been motivated by operational problems or accelerator upgrades, 
this tour will also include comments on the present challenges fac- 
ing accelerator physicists at Fermilab. (author). 


29100 (KEK-PROC—91-2(v.1), pp. 77-84) Survey of beam in- 
strumentation used In SLC. Ecklund, S.D. (Stanford Univ., CA 
(United States). Stanford Linear Accelerator Center). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1991. 
(CONF-9104225—: Workshop on advanced beam instrumentation, 
Tsukuba (Japan), 20-28 Apr 1991). In Proceedings of the workshop 
on advanced beam instrumentation. 436p. Order Number 
DE92789022. Source: OSTI; NTIS; INIS. 

A survey of beam instruments used at SLAC in the SLC ma- 
chine is presented. The basic utility and operation of each device 
is briefly described. The various beam instruments used at the 
Stanford Linear Collider (SLC), can be classified by the function 
they perform. Beam intensity, position and size are typical of the 
parameters of beam which are measured. Each type of parameter 
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is important for adjusting or tuning the machine in order to achieve 
optimum performance. (author). 


29101 (KEK-PROC-—91-2(v.1), pp. 85-94) Beam instrumente- 
tion foreseen for LHC. Bosser, J. (European Organization for 
Nuclear Research, Geneva (Switzerland)); Bovet, C.; Burnod, L.; 
Koziol, H.; Vos, L. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jun 1991. (CONF-9104225-: Workshop on ad- 
vanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 1991). 
In Proceedings of the workshop on advanced beam instrumenta- 
tion. 436p. Order Number DE92789022. Source: OSTI; NTIS; INIS. 

A preliminary estimate of the instrumentation needed for monitor- 
ing the LHC itself and the beams in its transfer lines is given. 
Emphasis is put on the particularities of the LHC project such as 
the protection of the magnets against quenches provoked by beam 
losses. (author). 


29102 (KEK-PROC—91-2(v.1), pp. 105-112) Status of beam 
instrumentation at the SSC laboratory. Webber, R.C. (Supercon- 
ducting Super Collider Lab., Dallas, TX (United States)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1991. 
(CONF-9104225—: Workshop on advanced beam instrumentation, 
Tsukuba (Japan), 20-28 Apr 1991). In Proceedings of the workshop 
on advanced beam instrumentation. 436p. Order Number 
DE92789022. Source: OSTI; NTIS; INIS. 

An overview of the Superconducting Super Collider and the 

scope of the beam instrumentation effort required as a part of it 
are presented. A few of the challenges, many technical and some 
not, facing this effort are described. The present and planned 
make-up of the instrumentation group and some of its current ac- 
tivities are outlined. (author). 
29103 (KEK-PROC—91-2(v.1), pp. 121-125) Device for 
beam profile in the accelerator. Loginov, A.A. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); Merker, E.A. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Jun 1991. (CONF-9104225—: Workshop on advanced beam instru- 
mentation, Tsukuba (Japan), 20-28 Apr 1991). In Proceedings of 
the workshop on advanced beam instrumentation. 436p. Order 
Number DE92789022. Source: OSTI; NTIS; INIS. 

This paper describes a prototype of the device designed to mea- 
sure the beam profile in the UNK. It also presents its design, 
operational features and the results of its testing on the beam. (au- 
thor). 


29104 


(KEK-PROC-91-2(v.1), pp. 126-130) Experience with 
a fast wire scanner for beam profile measurements at the 
CERN PS. Hancock, S. (European Organization for Nuclear Reser- 


ach, Geneva (Switzerland)); Martini, M.; Van Rooij, M.; Steinbach, 
Ch. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1991. (CONF-9104225—: Workshop on advanced 
beam instrumentation, Tsukuba (Japan), 20-28 Apr 1991). In Pro- 
ceedings of the workshop on advanced beam instrumentation. 
436p. Order Number DE92789022. Source: OSTI; NTIS; INIS. 

The fast wire scanner built at the CERN PS for beam profile mon- 
itoring has been improved, tested and used extensively since its 
first operation in 1985. The system is briefly described, the recent 
improvements are outlined and comparison of measurement results 
with other profile monitors are given and discussed. (author). 


29105 (KEK-PROC-91-2(v.1), pp. 131-144) Non-destructive 
beam profile monitors in the KEK proton synchrotron. 
Kawakubo, Tadamichi (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)); Kadokura, Eiichi; Ajima, Yasuo; Adachi, 
Toshikazu; Ishida, Tadaharu. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1991. (CONF-9104225—: 
Workshop on advanced beam instrumentation, Tsukuba (Japan), 
20-28 Apr 1991). In Proceedings of the workshop on advanced 
beam instrumentation. 436p. Order Number DE92789022. Source: 
OSTI; NTIS; INIS. 

Positive ion and electron pairs are produced by a circulating 
beam which strikes residual gas in the synchrotron ring. Not only 
by collecting a positive ions, but also by collecting electrons to a 
rectangular area micro-channel plate (MCP) with multi-anodes, 
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were able to measure the transversal beam profiles within one ac- 
celeration period without any damage to the circulating beam. In 
order to increase the life time and saturation signal current of the 
MCP, an assemble of many electron multipliers (EM) is used, 
which is especially useful at locations where a large beam width 
exists. The combination of two monitors will give us the information 
concerning the momentum spread in a synchrotron. (author). 


20106 (KEK-PROC—91-2(v.1), pp. 145-159) Improvement in 
the profile and emittance measurement system of the KEK-PS 
external beam line. Tanaka, K.H. (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)); Yamanoi, Y.; Minakawa, M.; 
Noumi, H.; leiri, M.; Kato, Y.; Ishii, H.; Suzuki, Y.; Takasaki, M. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 
1991. (CONF-9104225—: Workshop on advanced beam instrumen- 
tation, Tsukuba (Japan), 20-28 Apr 1991). In Proceedings of the 
workshop on advanced beam instrumentation. 436p. Order Num- 
ber DE92789022. Source: OSTI; NTIS; INIS. 

A recent improvement in the profile and emittance measurement 
system of the external proton beam of the KEK 12 GeV proton 
synchrotron (KEK-PS) is briefly described. The apparatus mainly 
used at present for the profile monitoring is a newly developed 
gas-flow ion chamber with segmented plane anodes. A lumines- 
cence screen is subsidiarily used with the ion chamber. 
Measurement of the beam emittance is performed by either using 
several profile monitors placed in a drift space, or the combination 
of a monitor and a quadrupole magnet. We are now developing a 
completely new type of the beam profile monitor for a relatively 
high-intensity proton beam. To avoid any deterioration of organic 
parts by intense radiation, a thin ceramic board made of silicon 
carbide (SiC) is employed as a solid state ion chamber. The status 
of this development is summarized in the last section. (author). 


29107 (KEK-PROC—91-2(v.1), pp. 160-167) Non-destructive 
profile monitor in a beam transport line. Adachi, T. (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); 
Kawakubo, T. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jun 1991. (CONF-9104225—: Workshop on ad- 
vanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 1991). 
In Proceedings of the workshop on advanced beam instrumenta- 
tion. 436p. Order Number DE92789022. Source: OST; NTIS; INIS. 
A signal from a residual gas ionized by a proton beam was first 
detected using a non-destructive profile monitor with a micro- 
channel plate in the BSF beamline of KEK. This beamline 
transports a 500-MeV proton beam extracted from the booster syn- 
chrotron. By changing the polarity of the ion-collecting voltage, both 
positive and negative ions could be collected. The ion current was 
detected as a short pulse, since the proton beam was bunched 
within 100 ns. As a result, the feasibility of non-destructive profile 
measurement in the beam transport line was confirmed. (author). 


29108 (KEK-PROC—91-2(v.1), pp. 168-171) Beam profile 
measurement by counting X-ray emitted from target wire. 
Ando, A. (Osaka Univ., Ibaraki (Japan). Research Center for Nu- 
clear Physics); Ishii, K. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1991. (CONF-9104225—: Workshop 
on advanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 
1991). In Proceedings of the workshop on advanced beam instru- 
mentation. 436p. Order Number DE92789022. Source: OSTI; 
NTIS; INIS. 

A simple method to measure transverse profiles of a DC beam is 
to count recoil particles or emitted ones from a target wire which 
crosses over a beam. We can precisely see a tail of the distribu- 
tion smaller than the peak by five orders of magnitude. (author). 


29109 (KEK-PROC-91-2(v.1), pp. 178-182) Semiconductor 
scanistor application for synchrotron light and electron beam 
parameters measurement. Toumanian, A.R. (Erevanskij Fizich- 
eskij Inst., Erevan (USSR)); Vagarshakian, V.A.; Nickogossian, 
V.Ts. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1991. (CONF-9104225-: Workshop on advanced 
beam instrumentation, Tsukuba (Japan), 20-28 Apr 1991). In Pro- 
ceedings of the workshop on advanced beam instrumentation. 
436p. Order Number DE92789022. Source: OSTI; NTIS; INIS. 
The use of semiconductor scanistors for parameter recording of 
synchrotron radiation and electron beam in comparison with the 
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known video monitors is thought to be practicable due to their sim- 
ple and high accuracy measurement in the wide spectral and 
power range. Scanistor researches for radiation measurement in X- 
ray wavefield are described in this paper and some circuits are 
considered for measurements of vertical size and position of the 
synchrotron light and electron beam. (author). 


29110 (KEK-PROC-—91-2(v.1), pp. 183-200) Method of the 
measurement of supersmall beam size in electron-positron 
colliders by Compton scattering. Kezerashvili, G.Ya (AN SSSR, 
Novosibirsk (USSR). Inst. Yadernoj Fiziki); Skrinsky, A.N. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1991. 
(CONF-9104225—: Workshop on advanced beam instrumentation, 
Tsukuba (Japan), 20-28 Apr 1991). In Proceedings of the workshop 
on advanced beam instrumentation. 436p. Order Number 
DE92789022. Source: OSTI; NTIS; INIS. 

A new method of measurement of submicron transverse sizes of 
the electron beam is discussed. This method permits to define the 
electron-positron luminosity without taking into account the beam- 
beam interaction effects by using the information from the 
electron-photon Compton scattering. Analytic formulae and quanti- 
tative estimations are given for the most significant parameters of 
an experimental condition. As shown at this paper less then 10 % 
accuracy can be easily achieved at the measurements of the elec- 
tron beam sizes for FFTB experiment at SLAC and about 20 % 
accuracy for VLEPP project at Protvino. (author). 


29111  (KEK-PROC-91-2(v.1), pp. 201-208) Measurement of 
vertical emittance at LEP from hard X-rays. Bovet, C. (European 
Organization for Nuclear Research, Geneva (Switzerland)); Rossa, 
E. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1991. (CONF-9104225—: Workshop on advanced 
beam instrumentation, Tsukuba (Japan), 20-28 Apr 1991). In Pro- 
ceedings of the workshop on advanced beam instrumentation. 
436p. Order Number DE92789022. Source: OSTI; NTIS; INIS. 
Two X-ray detectors are installed to measure on line the vertical 
profiles of both beams in LEP. They consist of 64 elements of 
CdTe photoconductor deposited with a pitch of 100 um on a 
ceramic support. Profiles can be recorded at the rate of bunch pas- 
sages (44 kHz). In this paper calibration curves are established for 
the evaluation of beam emittance, first experimental results are 
presented and the planned developments are exposed. (author). 


29112 (KEK-PROC-91-2(v.1), pp. 209-217) Sub-nanometer 
emittance monitor for high brightness synchrotron radiation 
source. Nakajima, K. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1991. (CONF-9104225—: Workshop 
on advanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 
1991). In Proceedings of the workshop on advanced beam instru- 
mentation. 436p. Order Number DE92789022. Source: OSTI; 
NTIS; INIS. 

Method of measuring a very small beam emittance in electron 
storage rings is presented. The monitor can sense an intrinsic 
emittance of beam particles by detecting the angular distribution of 
Compton scatterings of laser photons on beam electrons. It is pos- 
sible to achieve measurement resolution smaller than 10-° m-rad 
without difficulty. (author). 


29113 (KEK-PROC-91-2(v.1), pp. 218-223) Phase space 
profile and emittance measurement using synchrotron radia- 
tion monochromatized by a crystal. Ogata, A. (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)); Ando, M. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1991. 
(CONF-9104225-—: Workshop on advanced beam instrumentation, 
Tsukuba (Japan), 20-28 Apr 1991). In Proceedings of the workshop 
on advanced beam instrumentation. 436p. Order Number 
DE92789022. Source: OSTI; NTIS; INIS. 

A method is proposed to measure vertical phase space profile 
and emittance of a storage ring. It monochromatizes and scans 
opening angle of the X-ray component of synchrotron radiation 
from a normal bending magnet, rotating a crystal monochromator. 
It is possible to measure the emittance of 1nm with resolution of 
10%. (author). 





29114 (KEK-PROC-—91-2(v.1), pp. 236-245) Bunch shape 
measurements at the INR linac. Feschenko, A.V. (AN SSSR, 
Moscow (USSR). Inst Yadernykh Issledovanij); Ostroumov, P.N. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Jun 1991. (CONF-9104225—: Workshop on advanced beam instru- 
mentation, Tsukuba (Japan), 20-28 Apr 1991). In Proceedings of 
the workshop on advanced beam instrumentation. 436p. Order 
Number DE92789022. Source: OSTI; NTIS; INIS. 

The bunch shape analyser (BSA) has been developed in the 
INR and is used for the INR linac tuning. The operation of the de- 
vice is based on a transverse scanning of a low energy secondary 
electrons emitted from a thin target crossed by an accelerated 
beam. The phase resolution obtained is better than ideg (f = 198.2 
MHz). The results of the bunch shape measurements at the exit of 
the first (20 MeV) accelerating cavity as well as at the exit of the 
drift tube linac part (100 MeV) of the accelerator are presented. 
The methods and the results of rf amplitudes and phases setting 
and a longitudinal emittance measurements with the help of BSA 
are described. (author). 


29115 (KEK-PROC—91-2(v.1), pp. 269-277) Orbit measure- 
ment techniques at . Ring, T. (Daresbury Lab. (United 
Kingdom)); Smith, R.J. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1991. (CONF-9104225—: Workshop 
on advanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 
1991). In Proceedings of the workshop on advanced beam instru- 
mentation. 436p. Order Number DE92789022. Source: OSTI; 
NTIS; INIS. 

Aspects of beam position monitor (BPM) vessel design and cali- 
bration and the approach adopted at the Daresbury Laboratory for 
the future development of hybrid based BPM signal processing 
systems are reviewed. The importance attached to techniques for 
the precision measurement of BPM response in vessels of varying 
cross section and lengths up to 2 metres, both to determine abso- 
lute calibration offsets and to confirm analytic models of BPM 
response, are highlighted. The review then focuses on key aspects 
of the development of the present limited dynamic range, narrow 
band BPM signal processing system to produce a more flexible 
system for precision closed orbit measurement of the electron 
beam in the SRS. The intention is to reduce costs and complexity 
to produce a system capable of providing full parallel signal pro- 
cessing over a beam current range of 1 mA to 500 mA. (author). 


20116 (KEK-PROC-91-2(v.1), pp. 278-283) Beam position 
monitor with low im for B-factories. Kalinin, A.S. (AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1991. (CONF- 
9104225—: Workshop on advanced beam instrumentation, Tsukuba 
(Japan), 20-28 Apr 1991). In Proceedings of the workshop on ad- 
vanced beam instrumentation. 436p. Order Number DE92789022. 
Source: OSTI; NTIS; INIS. 

An electromagnetic induction beam position monitor with screen- 
ing by a conducting laver that continues walls of the vacuum 
chamber is described. The laver provides a uniform and low 
impedance of the monitor at wavelengths of about or lower than 
the bunch length, which is of importance for the facilities with in- 
tense short bunches. The monitor sensitivity is compared with that 
without the laver, provided that the time characteristics of the sig- 
nal are formed directly by the conducting laver. One version of the 
monitor for B-factories is presented. (author). 


29117 (KEK-PROC—91-2(v.1), pp. 284-291) High sensitive 
BPM for linear colliders. Zinevich, N.|. (AN SSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki); Sukharov, D.P.; Filippov, A.V. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 
1991. (CONF-9104225—: Workshop on advanced beam instrumen- 
tation, Tsukuba (Japan), 20-28 Apr 1991). In Proceedings of the 
workshop on advanced beam instrumentation. 436p. Order Num- 
ber DE92789022. Source: OSTI; NTIS; INIS. 

Two versions of beam position monitors that designed with one 
general idea are described. The first monitor consists of two 
cylindric resonators with joining cavity and measures the beam dis- 
placement for one coordinate. The second one consist of four (two 
pairs) resonators and measures the beam displacement for both 
transverse coordinates. (author). 
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29118 (KEK-PROC-—91-2(v.1), pp. 302-311) Beams trajecto- 
ries convergence system at the collision point of B-factory 
VEPP-5. Kalinin, A.S. (AN SSSR, Norosibirsk (USSR). Inst. Yader- 
noj Fiziki). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1991. (CONF-9104225—: Workshop on advanced 
beam instrumentation, Tsukuba (Japan), 20-28 Apr 1991). In Pro- 
ceedings of the workshop on advanced beam instrumentation. 
436p. Order Number DE92789022. Source: OSTI; NTIS; INIS. 

One of the problems in the creation of a Novosibirsk B-factory is 
to converge the electron and positron beams from different storage 
rings at the collision point within 0.1 um accuracy. Beam conver- 
gence is assumed to perform using the feedback system. The 
latter corrects the beam position at the collision point by a signal 
proportional to the degree of inconvergence. The system in ques- 
tion comprises two ‘fast’, individual for each beam loops that 
suppresses beam ‘trembles’ caused by seismic vibrations and a 
‘slow’ loop for beams converging. The strip lines, mounted near the 
collision point while the beams are not yet separated serve as co- 
ordinate monitors. For the beam position correcting signal to 
generate, use is made of an amplitude mixer and synchronous de- 
tector having a large dynamic range. A compass-needie like strip 
line as a monitor with low impedance on wavelength roughly equal 
or less than the bunch length is suggested. (author). 


29119  (KEK-PROC-91-2(v.1), pp. 312-320) Bunched beam 
Schottky signal measurements for the Tevatron stochastic 
cooling system. Jackson, G. (Fermi National Accelerator, Lab., 
Batavia, IL (United States)); Marriner, J.; McGinnis, D.; Pasquinelli, 
R.; Peterson, D. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jun 1991. (CONF-9104225-: Workshop on ad- 
vanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 1991). 
In Proceedings of the workshop on advanced beam instrumenta- 
tion. 436p. Order Number DE92789022. Source: OSTI; NTIS; INIS. 

A prototype bunched beam stochastic cooling system has been 
installed in the Tevatron. The goal of the final system is to provide 
horizontal and vertical emittance cooling to both proton and an- 
tiproton bunches during colliding physics stores. In this paper the 
temperature and spectral beam measurements made during the 
commissioning of the prototype system, designed to cool the verti- 
cal emittance of proton bunches, are presented. In addition to 
Schottky signals, the observation of external and beam generated 
microwave modes and the response of the system to coherent 
beam excitation is reviewed. (author). 


29120 (KEK-PROC-91-2(v.1), pp. 333-338) A beam-loss dis- 
tribution monitor (LDM). Someya, Hirohiko (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)); Satoh, Yoshihiro; 
Yamane, Isao. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jun 1991. (CONF-9104225—: Workshop on ad- 
vanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 1991). 
In Proceedings of the workshop on advanced beam instrumenta- 
tion. 436p. Order Number DE92789022. Source: OSTI; NTIS; INIS. 

A loss monitor system was developed and tested at the injection 
point of the KEK-PS booster synchrotron. It was turned out to be 
very effective for activation protection and fine beam tuning to 
monitor spatial distribution and its variation with time of radiation 
induced by a local beam loss. (author). 


29121 (KEK-PROC-91-2(v.1), pp. 339-347) Timing and cur- 
rent measurement from the TRIUMF cyclotron probes. 
Rawnsley, W.R. (TRIUMF, Vancouver, BC (Canada)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1991. 
(CONF-9104225—: Workshop on advanced beam instrumentation, 
Tsukuba (Japan), 20-28 Apr 1991). In Proceedings of the workshop 
on advanced beam instrumentation. 436p. Order Number 
DE92789022. Source: OSTI; NTIS; INIS. 

The TRIUMF cyclotron has 6 probes which travel radially through 
the beam plane. Signal currents are formed in the probe fingers by 
the interception or stripping of H~ ions. Two types of heads are 
used; a vertical head and a differential head. The ac components 
of the signals are used to measure the energy gain per turn and 
the machine isochronism while the de components are used to 
measure the beam height and the radial beam density. The signals 
are brought out of the cyclotron vault on balanced twinax cables, 
about 70 m long, to differential ac and de amplifiers connected in 
parallel. This system allows simultaneous measurement of de and 
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ac signals, optimization of their amplifiers, and avoids multiplexing 
of the low level current signals. (author). 


20122 (KEK-PROC~91-2(v.1), pp. 375-384) Transverse drift 
speed measurement of the halo in a hadron collider. Burnod, L. 
(European Organization for Nuclear Research, Geneva (Switzer- 
land)); Jeanneret, J.B. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1991. (CONF-9104225—: Workshop 
on advanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 
1991). In Proceedings of the workshop on advanced beam instru- 
mentation. 436p. Order Number DE92789022. Source: 
NTIS; INIS. 

In a high luminosity hadron collider, the particles in the halo dif- 
fuse towards the vacuum chamber wall and depose their energy in 
the surrounding material. This may be in the superconducting coils 
of the magnets which, beyond a certain limit of energy deposition, 
will provoke a quench. Therefore sophisticated collimator systems 
have to be provided. But the efficiency of such a system is strongly 
related to the characteristics of the particles in the halo which are 
determined by their transverse drift speed. Studies and measure- 
ments of the transverse drift speed have been made on the CERN 
SPS running in the proton-antiproton collision mode. The results of 
these measurements have already been used to estimate the pro- 
tection against beam losses of the future LHC. (author). 


29123 (KEK-PROC-91-2(v.1), pp. 385-400) Investigation of 
seismic vibrations and relative displacements of linear collider 
VLEPP elements. Bakiakov, B.A. (AN SSSR, Novosibirsk (USSR). 
Inst. Yadernoj Fiziki); Lebedev, P.K.; Parkhomchuk, V.V.; Sery, 
A.A.; Sleptsov, A.l.; Shiltsev, V.D. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1991. (CONF-9104225—: 
Workshop on advanced beam instrumentation, Tsukuba (Japan), 
20-28 Apr 1991). In Proceedings of the workshop on advanced 
beam instrumentation. 436p. Order Number DE92789022. Source: 
OSTI; NTIS; INIS. 

The results of seismic motion measurements in Protvino region, 
where VLEPP and UNK will be build, are presented. Correlations 
and power spectrums were measured in UNK tunnel and on the 
Earth surface. Factors that give main contributions to seismic mo- 
tion had been investigated. Significant influence of atmospheric 
pressure variation on low frequency seismic vibration was 
observed. This work is important for linear supercollider VLEPP de- 
sign. (author). 


29124 (KEK-PROC-—91-2(v.1), pp. 401-410) Wake-field char- 
acteristics of a high-intensity, multi-bunched beam. Ogawa, 
Yujiro (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)); Shidara, Tetsuo; Takao, Masaru; Asami, Akira. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1991. 
(CONF-9104225—: Workshop on advanced beam instrumentation, 
Tsukuba (Japan), 20-28 Apr 1991). In Proceedings of the workshop 
on advanced beam instrumentation. 436p. Order Number 
DE92789022. Source: OSTI; NTIS; INIS. 

A systematic experimental study on the wake-field characteristics 
of a high-intensity, multi-bunched electron beam was carried out in 
detail at the primary electron section of the KEK positron generator 
linac. The observed energy spectrum, which indicated the energy 
variation of one bunch from another, was explained fairly well by 
the multibunch effect of a longitudinal wake field; the importance of 
introducing a self-wake loss and a bunch-length effect into calcula- 
tions of the energy loss due to a longitudinal wake field is noted. 
On the other hand, a transverse motion of each bunch, showing a 
peculiar behavior when the transverse instability occurred, was in 
good agreement with the results of a numerical calculation based 
on a multibunch version of P.B. Wilson's two-particle model. In 
both cases, the wake field for our cavity was estimated using a 
computer code called TBCI. (author). 


29125 (KEK-PROC-91-10, pp. 43-57) Klystron modulator 
for JLC. Akemoto, Mitsuo (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Nov 1991. (CONF-9011281-—: 2. work- 
shop on Japan Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 
1990). In Proceedings of the second workshop on Japan Linear 


Collider (JLC). 424p. Order Number DE92799119. Source: OSTI; 
NTIS; INIS. 
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The main R and D studies presently being carried out for the 
klystron modulator are summarized as follows: (1) The authors are 
mainly developing a line-type modulator with PFN or PFL for 100 
MW-class S-band and X-band klystrons. (2) In order to study the 
modulator system with a large dc power supply feeding many mod- 
ulators, we have designed a modulator system comprising an HV 
de power supply and eight modulators. One de power supply and 
two modulators have already been constructed and used to oper- 
ate the SLAC-5045 and TOSHIBA-E3712 klystrons at a peak rf 
power of 100 MW. (3) A PEN-type modulator of compact size has 
been designed to operate either a 30 MW or 120 MW prototype X- 
band klystron. It is now under construction. (4) A PEN capacitor 
using films coated with thin Al-electrodes of 300 A thickness has 
been developed in order to obtain both compact size and long life- 
time. (5) Two types of X-band modulators using magnetic pulse 
compression techniques have been designed to produce pulses 
that are 200 ns wide, 600 kV, 1200 A peak current and a short rise 
time of about 90 ns. (author). 


29126 (KEK-PROC-91-10, pp. 65-76) High power RF tech- 
nology for JLC. Matsumoto, Hiroshi (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1991. (CONF- 
9011281-—: 2. workshop on Japan Linear Collider (JLC), Tsukuba 
(Japan), 6-8 Nov 1990). In Proceedings of the second workshop 
on Japan Linear Collider (JLC). 424p. Order Number 
DE92799119. Source: OSTI; NTIS; INIS. 

In the high gradient experiment, the dark current of the clean 
structure is an order of magnitude lower than the normal and elec- 
troplated structure, and the three structures have almost the same 
microscopic 6 value. An HIP diffusion bond of OFHC and Titanium 
was achieved at temperature ranging 700 to 800degC and a pres- 
sure of 1,200 kgf/cm? for 2 hours. The micropores in the OFHC 
disappeared with HIP processing. The minimum tear strength and 
the vacuum leak rate of the reaction zone is 4.9 kgf/mm? and less 
than 10-” Pa-1/sec, respectively. The klystron (E3712) can be op- 
erated with the repetition rate of 50 pps at the output power of 85 


MW with 4.5 psec pulse duration, and 100 MW with the pulse du- 
ration of 4 usec. The stability of the E3712 was very excellent. The 
electric field strength at the coupling iris will can be reduce by 34 
% the two sidewall coupling irises compared with the standard 
SLED cavity by using a MAFIA. (author). 


29127 (KEK-PROC-91-10, pp. 77-87) Status of JLC active 
alignment studies. Ishihara, N. (National Lab. for High Energy 


’ Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 


Physics, Tsukuba, Ibaraki (Japan). Nov 1991. (CONF-9011281-: 2. 
workshop on Japan Linear Collider (JLC), Tsukuba (Japan), 6-8 
Nov 1990). In Proceedings of the second workshop on Japan Lin- 
ear Collider (JLC). 424p. Order Number DE92799119. Source: 
OSTI; NTIS; INIS. 

An active alignment system will be required at a final focus 
region of Japan Linear Collider (JLC) in order to obtain high lumi- 
nosities of 10°° - 10° cm-* sec—'. The tolerance of dynamical 
misalignment will be very tight as the order of 10 nm for the final 
focus elements. A concept of the active alignment is briefly de- 
scribed. The present status of R and D is also mentioned for the 
position measurement and control systems which are essential to 
the active alignment. (author). 


29128 (KEK-PROC-91-10, pp. 100-104) Tuning of final fo- 
cus system for future linear colliders. Oide, Katsunobu (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1991. 
(CONF-9011281-: 2. workshop on Japan Linear Collider (JLC), 
Tsukuba (Japan), 6-8 Nov 1990). In Proceedings of the second 
workshop on Japan Linear Collider (JLC). 424p. Order Number 
DE92799119. Source: OSTI; NTIS; INIS. 

The simulation shows that the combination of the beam based 
alignment method and the linear knobs is a possible tuning method 
for the tune-up of the final focus system of a future linear collider. 
It enables to recover the nanometer spot size from the conven- 
tional level of initial alignment of the magnets, strength and rotation 
errors, setting errors and sensitivity of position monitors. On the 
other hand, it has to rely on the spot size monitor at the IP and the 
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accuracy and the stability of the magnet movers. It is not neces- 
sary for the magnet movers to have an ability to set the position in 
the sub-micron accuracy, because we can use a correction dipole 
instead of such a small displacement of a quadrupole. In this simu- 
lation we used about 700 pulses of the beam to tune up the entire 
beam line. Since the linear collider has a few hundred Hz repetition 
rate, the actual speed of the tuning is limited by the response of 
the movers and the spot size monitors. This means that in the 
actual situation, we can use more pulses to determine the dis- 
placement of the magnets and the minimum search than in the 
simulation. Therefore the accuracy of the method may become 
even better than the simulation. (author). 


29129 (KEK-PROC-91-10, pp. 105-118) Polarized electron 
source for JLC using AlGaAs-GaAs superlattice. Omori, T. (Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); 
Kurihara, Y.; Takeuchi, Y. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Nov 1991. (CONF-9011281-: 2. work- 
shop on Japan Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 
1990). In Proceedings of the second workshop on Japan Linear 
Collider (JLC). 424p. Order Number DE92799119. Source: OSTI; 
NTIS; INIS. 

We have measured polarization of electrons emitted from 
AlGaAs-GaAs superlattice. The polarization showed two flat re- 
gions as a function of photon wavelength. The average polarization 
of 52.4 + 0.3 (stat.) + 2.5 (sys.) % (30.9 + 0.5 + 2.7 %) was ob- 
tained at a photon wavelength from 775 to 800 nm (700 to 743 
nm) at room temperature. It was interpreted that a flat region of 
higher (lower) polarization was a contribution from the electrons ex- 
cited from the heavy hole band only (both heavy hole band and the 
light hole band). (author). 


29130 (KEK-PROC-91-10, pp. 119-126) Positron source for 
the JLC. Takeuchi, Y. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Nov 1991. (CONF-9011281—: 2. work- 
shop on Japan Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 
1990). In Proceedings of the second workshop on Japan Linear 
Collider (JLC). 424p. Order Number DE92799119. Source: OSTI; 
NTIS; INIS. 

In future linear colliders such as JLC, the beam intensity is lim- 
ited by the wakefield effect in the main linac. For obtaining the 
maximum luminosity, therefore, the intensity of positron beam must 
be as high as that of electron beam. In linear colliders, full intensity 
beam must be produced at the positron source. In addition, the 
emittance of the beam should be very small to realize a beam with 
the dimension in nanometer range at the interaction point, which is 
necessary to achieve the required luminosity. As the emittance of 
the positron beam is large at the exit of the source, it is decreased 
by a damping ring system. However, because of the severe re- 
quirement for the damping ring, it is hard to make its admittance 
large. Therefore, the positron source should produce the beam 
with the emittance suitable to the admittance of the damping ring 
system. Thus, the requirements for the positron source for linear 
colliders are high intensity and low emittance. The method of 
positron production, the temperature rise of the converter target, 
the configuration of the positron source, the improvement of the 
conventional source and the status of research and development 
are described. (K.I.). 


29131 (KEK-PROC-—91-10, pp. 381-396) Review of hadron 
calorimeter. Suzuki, Shiro (Nagoya Univ. (Japan). Dept. of 
Physics). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Nov 1991. (CONF-9011281-: 2. workshop on Japan 
Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 1990). In Proceed- 
ings of the second workshop on Japan Linear Collider (JLC). 
424p. Order Number DE92799119. Source: OSTI; NTIS; INIS. 

Basic features of the hadron calorimetry is reviewed in compari- 
son with the electromagnetic calorimetry. Importance of having e/h 
= 1 (compensation) is emphasized to have a good energy resolu- 
tion. Several working examples are reviewed. A sampling type 
calorimeter with hydrogeneous active material which detects both 
electromagnetic and hadronic shower should be a candidate for 
our future use in JLC detector. (author). 


29132 (KEK-PROC-—91-10, pp. 327-347) Design limit of the 
superconducting solenoid for high energy colliding beam ex- 
periments. Terada, S. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Nov 1991. (CONF-9011281-: 2. work- 
shop on Japan Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 


1990). In P, of the second workshop on Japan Linear 
Collider (JLC). 424p. Order Number DE92799119. Source: OSTI; 
NTIS; INIS. 


Practical design limit on a superconducting solenoid, in particu- 
lar, of thin coil for high energy colliding beam experiments was 
investigated. Heat generation and electricity consumption force to 
limit a magnetic field produced by a conventional solenoid to be 
about 0.5 T. It, therefore, requires to employ superconducting tech- 
nology to produce even higher magnetic field. By using NbTi 
superconductor which is still an only material that is commonly 
available, we may seem to be able to produce a magnetic field of 
as high as 6T using conventional liquid helium cooling at 4.2K. The 
mechanical as well as thermal constraints, however, put a practical 
limit on thin solenoid design in the combination of size, thickness 
and operating magnetic field. The thin solenoid of which stored en- 
ergy is smaller than around 200 MJ, made from mostly aluminum, 
must satisfy the following inequality; ae t(m)<135xt(m)=10-Xo 
for E<x200MJ. For the magnet of the larger stored energy 
(E>~x200 MJ), the above constraint may become too optimistic. 
We should carry out the more realistic analysis regarding a local 
heat up of a conductor due to a magnet quench. It can be gener- 
ally said, however, that the larger operating current and the 
relatively smaller current density, which result in a conductor of the 
larger cross-section, must be required in designing the supercon- 
ducting magnet of the larger stored energy. (author). 


29133 (KEK-PROC-91-10, pp. 360-380) Review of the 


ic calorimeter. Hayashi, H. (Nara Women’s Univ. 
(Japan). Dept. of Physics). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Nov 1991. (CONF-9011281-: 2. work- 
shop on Japan Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 
1990). In Proceedings of the second workshop on Japan Linear 
Collider (JLC). 424p. Order Number DE92799119. Source: OSTI; 
NTIS; INIS. 

Calorimeter will be one of the major equipments for experiments 
at the JLC (a ~ 1 TeV e*e™ linear collider). We review up-to-date 
performances and limitation factors of various electro-magnetic 
calorimeters and, briefly, discuss some necessary conditions in fu- 
ture electro-magnetic calorimeters at the JLC. We will provide 
various tables and rather large references for succeeding discus- 
sions. (author). 


29134 (LA-UR-92-1695) The development of a one mi- 
crosecond pulse length, repetitively pulsed, high power 
modulator and a long-pulse electron beam diode for the pro- 
duction of Intense microwaves. Stringfield, R.M. (Los Alamos 
National Lab., NM (United States)); Faehl, R.J.; Fazio, M.V.; Hoe- 
berling, R.F.; Kwan, TWJ.T.; Rickel, D.G.; VanHaaften, F.; 
Wasierski, R.F.; Erickson, A.; Rust, K. Los Alamos National Lab., 
NM (United States). [1992]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-920515— 
18: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). Order Number 
DE92015974. Source: OSTI; NTIS; GPO Dep. 

This paper discusses the pulse power and explosive emission 
electron beam diode development effort we have undertaken to 
power a relativistic klystron amplifier (RKA) microwave source. The 
pulsed power and electron beam must enable the RKA to Produce 
one kilojoule of 13 GHz radiation per pulse at a 5 Hz repetition fre- 
quency. These efforts include tests and improvements of a 1 us 
pulse length thyratron switched modulator, and the computational 
and experimental design of a 1-s-pulse-length explosive emission 
electron gun. The one microsecond pulse length is almost an order 
of magnitude beyond what has been achieved heretofore with an 
RKA. Achieving a peak power approaching 1 GW for 1 us requires 
a well behaved electron beam on that time scale. An electron 
beam diode has been developed that delivers a peak current of 4 
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to 5 kA for a pulse duration exceeding 1 ys, at a beam kinetic en- 
ergy above 600 keV. BANSHEE is the high voltage modulator 
designed for use as an electron beam driver for high power mi- 
crowave tube development. The BANSHEE output pulse design 
parameters are 1 MV and 10 kA, with a 1 ys pulse width at a rep- 
etition rate of 3-5 Hz, driving a load of impedance of 100 ohms. 
BANSHEE is a thyratron-switched line-type modular with a pulse 
transformer output stage. The modulator design is pushing the 
state of the art in thyratron technology and capacitor lifetime. The 
results of the BANSHEE modulator testing are described. 


29135 (LA-UR-92-1716) BANSHEE: High-voltage repeti- 
tively pulsed electron-beam driver. VanHaaften, F. Los Alamos 
National Lab., NM (United States). [1992]. 4p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-920671-3: 20. international 
power modulator symposium, Myrtle Beach, SC (United States), 
23-25 Jun 1992). Order Number DE92017413. Source: OSTI; 
NTIS; INIS; GPO Dep. 

BANSHEE (Beam Accelerator for a New Source of High-Energy 
Electrons) this is a high-voltage modulator is used to produce a 
high-current relativistic electron beam for high-power microwave 
tube development. The goal of the BANSHEE research is first to 
achieve a voltage pulse of 700-750 kV with a 1-us pulse width 
driving a load of ~100 Q, the pulse repetition frequency (PRF) of a 
few hertz. The ensuing goal is to increase the pulse amplitude to a 
level approaching 1 MV. We conducted tests using half the modula- 
tor with an output load of 200 2, up to a level of ~650 kV at a PRF 
of 1 Hz and 525 kV at a PRF of 5 Hz. We then conducted addi- 
tional testing using the complete system driving a load of ~100 Q. 


20136 (LA-UR-92-1828) On some practical consideration 
of the electron beam breakup transit time oscillator. Kwan, 
T.J.T. Los Alamos National Lab., NM (United States). [1992]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-920515-—29: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). Order Number DE92017406. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The electron beam breakup transit time oscillator (BTO) makes 
use of the interaction between an electron beam and the az- 
imuthally azimuthally asymmetric transverse magnetic mode 
(TM110) Of a cavity to facilitate the exchange of energy between 
them. Linear theory has shown a large growth rate in the regime 
where space-charge effects can be ignored. In this study, we have 
investigated the non-ideal elements in the BTO and evaluated their 
effects accordingly. The practical issues under consideration are 
electron beam quality, energy, and space-charge potential. Our 
calculations indicate only a modest unfavorable scalings with re- 
spect to these parameters. 


29137 (LA-UR-92-2021) Modulation improvements in the 
201 MHZ RF generators at LAMPF. Parsons, W.M.; Lyles, J.T.M.; 
Harris, H.W. Los Alamos National Lab., NM (United States). 
[1992]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-920671-9: 20. in- 
ternational power modulator symposium, Myrtle Beach, SC (United 
States), 23-25 Jun 1992). Order Number DE92018985. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Radio-frequency generators, operating at 201 MHz, power the 
first four stages of the Los Alamos Meson Physics Facility 
(LAMPF) accelerator. Each generator consists of four stages of se- 
riesconnected, vacuum-tube amplifiers. The modulation scheme for 
each stage is different. The fist amplifier is a grid-modulated 
tetrode that produces 500 W peak-power. The second amplifier is 
a drive-modulated tetrode that produces 5 kill peak-power. The 
third stage is a grid- and plate-modulated tetrode that produces 
130 kill peak-power. The last stage is a plate-modulated triode that 
produces 2.5 MW peak power. A modernization program has been 
initiated to improve the reliability of each of these stages. The first 
two stages of each generator are being replaced with a single, 
drive-modulated, solid-state amplifier. Specifications for the ampli- 
fier design, and requirements for integration into the system are 
presented. The third stage will be converted to a drive-modulated 
system using the current tetrode. This modification involves the de- 
velopment of a 17-kV, 15-A switching supply to replace the present 
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plate-modulator. Design requirements for this switching supply are 
presented. The final stage will remain plate-modulated but will con- 
tain a new driver unit for the modulator tube. 


29138 (LA-UR-92-2179) Measurement of AC electrical 
characteristics of SSC superconducting dipole magnets. 
Smedley, K.M. (Superconducting Super Collider Lab., Dallas, TX 
(United States)); Shafer, R.E. Los Alamos National Lab., NM 
(United States). [1992]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920706-10: 15. international conference on high energy 
accelerators, Hamburg (Germany), 20-24 Jul 1992). Order Number 
DE92018888. Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments were conducted to measure the AC electrical char- 
acteristics of SSC superconducting dipole magnets over the 
frequency range of 0.1 Hz to 10 kHz. A magnet equivalent circuit 
representing the magnet DC inductance, eddy current losses, coil- 
to-ground and turn-to-turn capacitance, was synthesized from the 
experimental data. This magnet equivalent circuit can be used to 
predict the current ripple distribution along the superconducting 
magnet string and can provide dynamic information for the design 
of the collider current regulation loop. 


29139 (LA-UR-92-2180) Electrical characteristics of long 
strings of SSC superconducting dipoles. Shafer, R.E. (Los 
Alamos National Lab., NM (United States)); Smedley, K.M. Los 
Alamos National Lab., NM (United States). [1992]. 4p. Sponsored 
by USDOE, Washington, DC. (United States). DOE Contract W- 
7405-ENG-36. (CONF-920706-9: 15. international conference on 
high energy accelerators, Hamburg (Germany), 20-24 Jul 1992). 
Order Number DE92018887. Source: OSTI; NTIS; INIS; GPO Dep. 

Because long strings of series-connected superconducting mag- 
nets have no de resistance and low ac losses, the string behaves 
like a shorted transmission line. The string is thus resonant at mul- 
tiple half-wavelengths unless damped by the inclusion of resistors 
that couple to the Ldi/dt voltage across the magnet inductance. 
Based on the measured ac characteristics of individual magnets, it 
is possible to predict the electrical properties of long strings of 
magnets for a variety of damping resistors. These strings can be 
simulated using an analytic representation in FORTRAN (using 
complex-number notation) or a discrete-component equivalent- 
circuit modelling program (e.g., SPICE). Various electrical 
parameters, including characteristic impedance, signal velocity, in- 
duced power-supply ripple current, attenuation lengths, and 
driving-point impedances, can be predicted, and the damping resis- 
tor value can be optimized. Comparisons will be made to 
measurements on a long string of superconducting Tevatron mag- 
nets, and some predictions will be made for the SSC collider 
magnet system. 


29140 (LBL-32171) A proposed IR quad for the SSC. 
Caspi, S.; Taylor, C.; Wandesforde, A. Lawrence Berkeley Lab., 
CA (United States). Mar 1992. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-920331-52: International industrial symposium on the su- 
per collider, New Orleans, LA (United States), 4-6 Mar 1992). 
Order Number DE92017104. Source: OSTI; NTIS; INIS; GPO Dep. 

This note outlines a detailed magnetic design of a high-gradient 
quadrupole for the beam interaction region of the SSC. The 58 mm 
bore, 2 layer magnet uses 36 strand cable identical to the collider 
dipole magnet outer cable, thin collars, a close-fitting iron yoke, 
and a shell for structural support. With a 1.3:1 Cu/Sc ratio the 
quadrupole short sample gradient is 274 T/m at 1.9K and 209.7 T/ 
m at 4.35 K with good field quality. Assembled with 7mm collars, 
the magnet is placed inside a four-segment iron yoke and pre- 
stressed with welded outer shell. Prestress is maintained during 
cooldown by aluminum spacers placed between the segmented 
iron yoke blocks. This paper describes various conceptual design 
details including coil geometry, load line and margin, field unifor- 
mity and saturation effects. 


29141 (SAND--91-2569C) Initial results from the RHEPP 
module. Harjes, H.C.; Penn, K.J.; Reed, K.W.; McClenahan, C.R.; 
Laderach, G.E.; Wavrik, R.W.; Adcock, J.L.; Butler, M.E.; Mann, 
G.A.; Pena, G.E.; Weber, G.J.; VanDeValde, D.; Muirhead, D.; 





Kiekel, P.D.; Johnson, D.L.; Neau, E.L. Sandia National Labs., Al- 
buquerque, NM (United States). [1992]. 9p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9205 15-28: 9. international conference on high power par- 
ticle beams, Washington, DC (United States), 25-29 May 1992). 
Order Number DE92016792. Source: OSTI; NTIS; GPO Dep. 
Several potential applications such as medical waste treatment, 
chemical waste treatment, food treatment, and flue gas cleanup 
have been identified for high average power electron beam sys- 
tems. In the RHEPP (Repetitive High Energy Pulsed Power) 
project, the technology for such a system is being developed. The 
RHEPP module consists of a magnetic pulse compressor driving a 
linear induction voltage adder with an e-beam diode load. It has 
been designed to operate continuously, delivering 350 kW of aver- 
age power to the diode in 60-ns FWHM, 2.5-MV,2.9-kJ pulses. The 
module is presently under construction with the first phase sched- 
uled for completion in the summer of 1992. In the first phase, four 
of ten adder stages are being built so that testing can begin with a 
1-MV,160-kW diode with the balance of the power from the com- 
pressor diverted to a resistive load. A description of the system 


and test results from the initial stages of the compressor will be 
presented. 


29142 (SAND-92-0372C) Thermal in high av- 
erage power pulsed compression systems. Wavrik, R.W.; Reed, 
K.W.; Harjes, H.C.; Weber, G.J.; Butler, M.; Penn, K.J.; Neau, E.L. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920671-5: 20. international 
power modulator symposium, Myrtle Beach, SC (United States), 
23-25 Jun 1992). Order Number DE92017055. Source: OSTI; 
NTIS; GPO Dep. 

High average power repetitively pulsed compression systems of- 
fer a potential source of electron beams which may be applied to 
Sterilization of wastes, treatment of food products, and other 
environmental and consumer applications. At Sandia National Lab- 
oratory, the Repetitive High Energy Pulsed Power (RHEPP) 
program is developing a 7 stage magnetic pulse compressor driv- 
ing a linear induction voltage adder with an electron beam diode 
load. The RHEPP machine is being design to deliver 350 kW of 
average power to the diode in 60 ns FWHM, 2.5 MV, 3 kJ pulses 
at a repetition rate of 120 Hz. In addition to the electrical design 
considerations, the repetition rate requires thermal management of 
the electrical losses. Steady state temperatures must be kept be- 
low the material degradation temperatures to maximize reliability 
and component life. The optimum design is a trade off between 
thermal management, maximizing overall electrical performance of 
the system, reliability, and cost effectiveness. Cooling requirements 
and configurations were developed for each of the subsystems of 
RHEPP. Finite element models that combine fluid flow and heat 
transfer were used to screen design concepts. The analysis in- 
cludes one, two, and three dimensional heat transfer using surface 
heat transfer coefficients and boundary layer models. Experiments 
were conducted to verify the models as well as to evaluate cooling 
channel fabrication materials and techniques in Metglas wound 
cores. 10 refs. 


29143 (SLAC—402) A_ high-brightness thermionic mil- 
crowave electron gun. Borland, M. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Feb 1991. 204p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00515. Order Number DE92018587. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In a collaborative effort by SSRL, AET Associates, and Varian 
Associates, a high-brightness microwave electron gun using a 
thermionic cathode has been designed, built, tested, and installed 
for use with the SSRL 150 MeV linear accelerator. This thesis dis- 
cusses the physics behind the design and operation of the gun and 
associated systems, presenting predictions and experimental tests 
of the gun’s performance. The microwave gun concept is of in- 
creasing interest due to its promise of providing higher-current, 
lower-emittance electron beams than possible from conventional, 
DC gun technology. In a DC guns, accelerating gradients are less 
than 8 MV/m, while those in a microwave gun can exceed 100 MV/ 
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m, providing much more rapid initial acceleration, thereby reducing 
the deleterious effects of space-charge. Microwave guns produce 
higher momentum beams than DC guns, thus lessening space- 
charge effects during subsequent beam transport. Typical DC guns 
produce kinetic energies of 80-400 KeV, compared to 2-3 MeV for 
the SSRL microwave gun. “State-of-the-art” microwave gun de- 
signs employ laser-driven photocathodes, providing excellent 
performance but with greater complexity and monetary costs. A 
thermionic microwave gun with a magnetic bunching system is 
comparable in cost and complexity to a conventional system, but 
provides performance that is orders of magnitude better. Simula- 
tions of the SSRL microwave gun predict a normalized RMS 
emittance at the gun exist of < 10 x - mec - um for a beam con- 
sisting of approximately 50% of the particles emitted from the gun, 
and having a momentum spread +10%. These emittances are for 
up to 5 x 10%e- per bunch. Chromatic aberrations in the transport 
line between the gun and linear accelerator increase this to typi- 
cally < 30 + - me - um. 


29144 (SLAC-PUB-5847) A single beam laser tracker as an 
alignment tool. Wand, B.T.; LeCocg, C.; Gaydosh, M.; Ruland, 
R.E. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Jul 1992. 66p. ed by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-920892- 
2: 1992 American Society for Photogrammetry and Remote 
Sensing/American Congress on Surveying and Mapping/Resource 
Technology (ASPRS/ACSM/RT) convention on monitoring and 
mapping global change, Washington, DC (United States), 3-8 Aug 
1992). Order Number DE92017746. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In December 1991 the Survey and Alignment team of the Stan- 
ford Liner Accelerator Center (SLAC) purchased a Chesapeake 
single beam laser tracker. This paper will discuss first experiences 
and applications with this new type of an alignment instrument. 


29145 (SLAC-PUB-5851) 600 kV modulator design for the 
SLAC Next Linear Collider Test Accelerator. Harris, K.; de 
Lamare, J.; Nesterov, V.; Cassel, R. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Jul 1992. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-920671—4: 20. international power modulator 
symposium, Myrtle Beach, SC (United States), 23-25 Jun 1992). 
Order Number DE92017597. Source: OSTI; NTIS; INIS; GPO Dep. 

Preliminary design for the SLAC Next Linear Collider Test Accel- 
erator (NLCTA) requires a pulse power source to produce a 600 
kV, 600 A, 1.4 us, 0.1% flat top pulse with rise and fall times of 
approximately 100 ns to power an X-Band klystron with a microp- 
erveance of 1.25 at ~ 100 MW peak RF power. The design goals 
for the modulator, including those previously listed, are peak modu- 
lator pulse power of 340 MW operating at 120 Hz. A three-stage 
darlington pulse-forming network, which produces a >100 kV, 1.4 
us pulse, is coupled to the klystron load through a 6:1 pulse 
transformer. Careful consideration of the transformer leakage in- 
ductance, klystron capacitance, system layout, and component 
choice is necessary to produce the very fast rise and fall times at 
600 kV operating continuously at 120 Hz. 


29146 (SSCL-535) Heat equation and time dependence of 
the temperature rise due to energy lon. Lopez, G. Su- 
perconducting Super Collider Lab., Dallas, TX (United States). Jul 
1992. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. Order Number 
DE92018953. Source: OSTI; NTIS; INIS; GPO Dep. 

Using the Heat Conduction Equation in cartesian coordinates, 
some studies are made about the temperature rise due to time de- 
pendent energy deposited in materials. Thermal conductivity and 
specific heat are taken as constants. An exact analytical solution 
for an arbitrary distribution of energy can be given which justifies 
the use of instantaneous temperature rise at room temperature for 
high-frequency energy deposition events. Several energy deposi- 
tion distributions are considered. 

29147 ion of vacuum 
flelds with application to the 


(SSCL-569) Harmonics 
chamber eddy current-induced 


Superconducting Super Collider Low Energy Booster Magnets. 
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Schlueter, R. (Lawrence Berkeley Lab., CA (United States)); Hal- 
bach, K. Superconducting Super Collider Lab., Dallas, TX (United 
States). Jan 1992. 99p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. Order Number 
DE92018519. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the forriuiation of an expression for eddy 
currents induced in a_ thiralled conductor due to a 
time-dependent electromagnet field excitation. Then follows an an- 
alytical development for prediction of vacuum chamber eddy 
current-induced field harmonics in iron-core electromagnets. A pas- 
sive technique for harmonics suppression is presented with specific 
application to the design of the Superconducting Super Collider 
Low Energy Booster Magnets. 


29148 (SSCL-Preprint-130) Design of main dipoles and 
quadrupoles for the SSC low energy booster. Thiagarajan, V.; 
Wu, X.; York, R.; Schlueter, R.; Halbach, K. Superconducting Super 
Collider Lab., Dallas, TX (United States). Jul 1992. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-920706-8: 15. international conference on 
high energy accelerators, Hamburg (Germany), 20-24 Jul 1992). 
Order Number DE92018907. Source: OSTI; NTIS; INIS; GPO Dep. 

The Low Energy Booster (LEB) is a synchrotron which acceler- 
ates bunches of protons from a momentum of 1.2 GeV/c at 
injection to a momentum of 12.0 GeV/c at extraction. The main 
bending dipoles with a peak field of 1.3 Tesla and the main fo- 
cussing and defocussing quadrupoles with a peak gradient of 
about 14.9 Tesia/m operate on the same power supply which 
ramps up sinusoidally from a current of 0.1 times the peak value at 
injection to the peak current in a 10 Hz cycle. The ratio of the gra- 
dient of the quadrupole to the field strength of the dipole should be 
constant during the current cycles in order to avoid a tune shift. 
Also, the magnets have to be designed to achieve the prescribed 
field quality and keep the multipoles within certain limits so as to 
keep the emittance growth during the acceleration to a minimum. 
This paper describes the design of the LEB dipoles and 
quadrupoles designed with this criteria. 


29149 (UCRL-JC—107579) Ultra-wideband tors. Pin- 
cosy, P.A.; Poulsen, P.; Morrison, J.J. Lawrence Livermore National 
Lab., CA (United States). 20 Dec 1991. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-920124-25: Society of Photo-Optical Instrumentation Engi- 
neers’ international symposium on laser spectroscopy as part of 
SPIE’s symposium on optics, electro-optics and laser applications 
in science and engineering, Los Angeles, CA (United States), 1 Or- 
der Number DES2018026. Source: OSTI; NTIS; GPO Dep. 

High-power ultra-wideband pulses with equivalent center fre- 
quences of 10 GHz require picosecond switching times of high 
electric fields. We are developing a high-pressure gas switch that 
is designed to store several joules of energy. The switch has an 
overvoltaged gap that is pulse charged to operating voltages 
before the electron avalanche causes the voltage to collapse. De- 
pending on the gas pressure (designed for up to 100 atm) and the 
electric field, the voltage collapse time can be hundreds of picosec- 
onds down to a few picoseconds. Uniform development of the 
avalanche is initiated by photoionization from a bare spark or an 
ultraviolet laser. The pulse-power charging system is designed to 
charge the transmission line in a few nanoseconds. The stored 
energy that would flow as a post-pulse component is to be mini- 
mized. Tests of the repetition rate for the switch are part of the 
development. Data in this paper indicate the achieved gap electric 
field, the voltage collapse time, and the launched pulse power and 
energy down transmission line. 


29150 (UCRL-JC—110298) A synopsis of resistive wall ef- 
fects In very short wavelength free electron lasers. Barletta, 
W.A. (Lawrence Livermore National Lab., CA (United States)). 
Lawrence Livermore National Lab., CA (United States). Apr 1992. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9202111-5: 4. generation light 
sources workshop, Stanford, CA (United States), 24-27 Feb 1992). 
Order Number DE92018065. Source: OSTI; NTIS; GPO Dep. 

The finite resistivity of the beam tube in the wiggler of a free 
electron laser (FEL) can give rise to longitudinal and transverse ef- 
fects that may limit the performance of the FEL amplifiers and 
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oscillators. Potential limiting effects may be (1) longitudinal- head- 
to-tail energy sweep or modulation in a beam pulse train or (2) 
transverse-coherent transverse oscillation of the beam pulse of 
pulse train growing from head to tail in a pulse or pulse train. This 
brief synopsis outlines the constraints placed on FEL design by the 
wall effects. (GH) 


4304 Storage Rings 
Refer also to citation(s) 29046, 29097, 29102 


29151 (DOE/ER/40150-192) Recent developments in stored 
polarized electron positron beams. Rossmanith, R. Southeastern 
Universities Research Association, Inc., Newport News, VA (United 
States). Continuous Electron Beam Accelerator Facility. Jan 1992. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-84ER40150. (CEBAF-PR-92-007;CONF-9201107— 
2: Adriatico research conference on polarization dynamics in 
nuclear and particle physics, Trieste (Italy), 7-10 Jan 1992). Order 
Number DE92016965. Source: OSTI; NTIS; INIS; GPO Dep. 

In nearly all electron or positron storage rings the beams are po- 
larized vertically by the Sokolov-Ternov effect. The existence of 
polarized beams was established both in low energy rings such as 
ACO (the first storage ring in which the Sokolov-Ternov polarization 
effect was measured), BESSY or VEPP2 and in high energy rings 
such as TRISTAN, HERA and LEP. As a result beam polarization 
seems to be an inherent property of electron positron rings. It 
should be noted that this free polarization was never used for high 
energy experiments except in those instances in which exact en- 
ergy calibration measurements were performed. Proposals for 
using stored polarized beams for internal target experiments are 
fairly new. Experiments with polarized longitudinal beams in LEP 
are also still in the stage of planning. The aim of this paper is to 
summarize the efforts of the last years in order to arrive at a better 
understanding of the spin dynamics in electron positron storage 
rings and to compare the experimental results with the theory. In 
the following polarimeters are not discussed. 


29152 (KEK-91-12) Quadrupole modes in linearized beam- 
beam interaction in ete~ colliding rings. Matsumoto, Shuji; 
Hirata, Kohji. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jan 1992. 24p. Order Number DE92556477. 
Source: OSTI; NTIS; INIS. 

The dynamic-beta model is extended, incorporating the syn- 
chrotron radiation effects. The model yields dynamic-emittance 
effect. The steady-state envelope matrix is explicitly obtained. Both 
equal-beam and flip-flop solutions are found. The stability of the 
steady-state solutions are investigated by numerical calculations. 
The model illustrates some characteristic features of the beam- 
beam interaction at ete~ colliding rings in spite of containing some 
qualitatively unrealistic points. (author). 


29153 (KEK-PROC-91-2(v.1), pp. 30-39) Beam diagnostics 
in the ring cyclotron. Itahashi, T. (Osaka Univ., Ibaraki (Japan). 
Research Center for Nuclear Physics); Saito, T.; Miura, |.; Ichida, 
S. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1991. (CONF-9104225-: Workshop on advanced 
beam instrumentation, Tsukuba (Japan), 20-28 Apr 1991). In Pro- 
ceedings of the workshop on advanced beam instrumentation. 
436p. Order Number DE92789022. Source: OSTI; NTIS; INIS. 
Construction of 'Ring Cyclotron Facility’ in Research Center for 
Nuclear Physics (RCNP) has nearly completed. Beam acceleration 
test will start by using the injected beam from at AVF cyclotron in 
this September: an RCNP ring cyclotron is a six-separated-spiral- 
sector cyclotron with K = 400, E, = 400 MeV. Beam diagnostic 
components designed for the ring cyclotron over the beam injection 
or extraction line and inside the accelerator are explained. (author). 


29154 (KEK-PROC—91-2(v.1), pp. 50-59) New beam instru- 
mentation in the AGS Booster. Witkover, R.L. (Brookhaven 
National Lab., Upton, NY (United States)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1991. (CONF- 
9104225—: Workshop on advanced beam instrumentation, Tsukuba 
(Japan), 20-28 Apr 1991). In Proceedings of the workshop on ad- 
vanced beam instrumentation. 436p. Order Number DE92789022. 
Source: OSTI; NTIS; INIS. 





The AGS Booster was designed to accelerate beams from 2 x 
10'° polarized protons to 1.5 x 10’ protons and heavy ions 
through Au*$?. The range of beam parameters and the high vac- 
uum, and radiation environment presented challenges for the beam 
instrumentation. Some interesting beam monitors in the Booster 
and transport lines, will be described. Where available, results will 
be presented. (author). 


29155 (KEK-PROC-91-2(v.1), pp. 60-67) Beam diagnostic 
instrumentation of the Synchrotron Radiation Research Cen- 
ter. Jan, G.J. (Synchrotron Radiation Research Center, Hsinchu, 
Taiwan (China)); Hsu, K.T. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1991. (CONF-9104225-: Workshop 
on advanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 
1991). In Proceedings of the workshop on advanced beam instru- 
mentation. 436p. Order Number DE92789022. Source: OSTI; 
NTIS; INIS. 

The beam diagnostic instrumentation system for the 1.3 GeV 
synchrotron radiation facilities of the Synchrotron Radiation Re- 
search Center (SRRC) has been designed and the implementation 
is under way. The design consideration of the beam diagnostic in- 
strumentation system for the SRRC are aid the commissioning of 
the machine and provide sufficient machine parameters for ma- 
chine study as well as routine operation. The overall design 
concept including various diagnostic devices and present status of 
beam diagnostic instrumentation system will be described in this 
report. (author). 


28156 §(KEK-PROC-—91-2(v.1), pp. 68-76) Status report of the 
design of the SPring-8 st ting beam diagnostic system. 
Sasaki, Shigeki (JAERI-RIKEN SPring-8 Project Team, Wako, 
Saitama (Japan)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jun 1991. (CONF-9104225—: Workshop on ad- 
vanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 1991). 
In Proceedings of the workshop on advanced beam instrumenta- 
tion. 436p. Order Number DE92789022. Source: OSTI; NTIS; INIS. 

In this report, overview of the SPring-8 project, a synchrotron ra- 


diation light source project, will be described first. Also the design 
of the beam diagnostic system for the storage ring of the SPring-8, 
which is still in the conceptual design stage, will be presented. (au- 
thor). 


29157 (KEK-PROC-91-2(v.1), pp. 95-104) Beam diagnostics 
In the UNK. Merker, E.A. (Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij); Seleznev, V.S. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1991. (CONF- 
9104225—: Workshop on advanced beam instrumentation, Tsukuba 
(Japan), 20-28 Apr 1991). In Proceedings of the workshop on ad- 
vanced beam instrumentation. 436p. Order Number DE92789022. 
Source: OSTI; NTIS; INIS. 

The present paper gives a brief description and list of beam 
monitoring devices which are in production or under design for the 
accelerating and storage complex (UNK) at IHEP. Their operational 
features are also described. (author). 


29158 (KEK-PROC-91-2(v.1), pp. 113-120) Beam diagnostic 
instrumentation for BEPC storage ring. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan); Academia Sinica, 
Beijing, BU (China). Jun 1991. (CONF-9104225-—: Workshop on ad- 
vanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 1991). 
In Proceedings of the workshop on advanced beam instrumenta- 
tion. 436p. Order Number DE92789022. Source: OSTI; NTIS; INIS. 

The beam diagnostics tools of BEPC storage ring and their per- 
formances are described in this paper. It includes 10 fluorescent 
screen monitors; a current monitor; a wall current monitor; 32 
beam position monitors; 2 stripline electrodes; 2 beam scrapers 
and 2 synchrotron light monitoring systems. (author). 


29159 (KEK-PROC-—91-2(v.1), pp. 172-177) Profile measure- 
ment of muon beam in the muon storage ring. Mizumachi, Y. 
(National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); 
Mori, K.; Arinaga, M. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1991. (CONF-9104225—: Workshop 
on advanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 
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1991). In Proceedings of the workshop on advanced beam instru- 
mentation. 436p. Order Number DE92789022. Source: OSTI; 
NTIS; INIS. 

The muon storage ring is being constructed at BNL to store 3.09 
GeV/c muon beam. Plans for the profile measurement of very low 
intensity muon beam are described. (author). 


29160 (KEK-PROC-91-2(v.1), pp. 246-253) A real time 
bunch length monitor using beam spectrum for the TRISTAN 
AR. leiri, T. (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jun 1991. (CONF-9104225—: Workshop on ad- 
vanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 1991). 
In Proceedings of the workshop on advanced beam instrumenta- 
tion. 436p. Order Number DE92789022. Source: OSTI; NTIS; INIS. 

The bunch length can be measured by the comparison of two 
Fourier components of the beam. This technique has been applied 
to an electron bunch in the TRISTAN Accumulation Ring (AR). 
Since the rms bunch length of the AR is in a range from 1 cm to 4 
cm, detected frequencies are in the Gigaherzt region. Two hetero- 
dyne receivers have been constructed and tested using rf signals 
and beam pulses. It is confirmed that this monitor can measure an 
rms bunch length of 1 cm with an accuracy of 10 % with a 
dynamic range of 25 dB. Bunch lengthening with quadrupole syn- 
chrotron oscillations was observed at the injection energy of 2.5 
GeV. (author). 


29161 (KEK-PROC-—91-2(v.1), pp. 254-261) Progress on the 
development of APS beam position monitoring system. Decker, 
G. (Argonne National Lab., IL (United States)); Chung, Youngjoo; 
Kahana, E. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1991. (CONF-9104225—: Workshop on advanced 
beam instrumentation, Tsukuba (Japan), 20-28 Apr 1991). In Pro- 
ceedings of the workshop on advanced beam instrumentation. 
436p. Order Number DE92789022. Source: OSTI; NTIS; INIS. 

Calibration of the APS injector synchrotron BPM pickups are 
complete, and results agree well with theory. The technique devel- 
oped by Lambertson and Hinkson for non-intrusive electrical offset 
determination shows promise of working down to the 25 um level 
or better. This has been tested using the slotted Berkeley ALS 
chamber by Hinkson and will be investigated further with the APS 
storage ring BPM test stand which is under construction. Work is 
proceeding on BPM electronics design using monopulse AM/PM 
conversion. (author). 


29162 (KEK-PROC-—91-2(v.1), pp. 292-301) Developments in 
orbit contro! at the SRS at . Quinn, P.D. (Daresbury 
Lab. (United Kingdom)); Ring, T. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1991. (CONF-9104225—: 
Workshop on advanced beam instrumentation, Tsukuba (Japan), 
20-28 Apr 1991). In Proceedings of the workshop on advanced 
beam instrumentation. 436p. Order Number DE92789022. Source: 
OSTI; NTIS; INIS. 

Major improvements to the SRS orbit control and monitoring sys- 
tems are planned in response to the User requirement for high 
beam position stability. Existing electron and photon beam monitor- 
ing systems are reviewed. An overview of the new systems is 
presented with a discussion on proposed methods for automatic 
beam position control. (author). 


29163 (KEK-PROC-—91-2(v.1), pp. 321-332) Some methods 
of narrow-band measurements in beam diagnostic systems for 
storage rings. Medvedk, A.S. (AN SSSR, Novosibirsk (USSR). 
Inst. Yadernoj Fiziki). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1991. (CONF-9104225—: Workshop 
on advanced beam instrumentation, Tsukuba (Japan), 20-28 Apr 
1991). In Proceedings of the workshop on advanced beam instru- 
mentation. 436p. Order Number DE92789022. Source: OSTI; 
NTIS; INIS. 

Some characteristics of the wide-band and narrow-band systems 
for measuring the number of particles and the beam motion param- 
eters at the storage rings of the charged particles are compared. 
Some examples of narrow-band systems made for storage rings of 
the INS during some years are described. (J.P.N.). 
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29164 (KEK-PROC~—91-2(v.1), pp. 348-364) A vector po- 
larimeter for measurement of spin polarization in electron 
storage rings. Nakajima, K. (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1991. (CONF-9104225-: 
Workshop on advanced beam instrumentation, Tsukuba (Japan), 
20-28 Apr 1991). In Proceedings of the workshop on advanced 
beam instrumentation. 436p. Order Number DE92789022. Source: 
OSTI; NTIS; INIS. 

A polarimeter for a precise measurement of the polarization vec- 
tor of a polarized electron beam is presented. The polarimeter is 
based on measurement of asymmetries in the Compton scattering 
of circularly polarized laser beam on polarized electrons. (author). 


29165 (KEK-PROC—91-10, pp. 34-42) Damping ring of ATF. 
Kuroda, S. (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Nov 1991. (CONF-9011281-: 2. workshop on Japan 
Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 1990). In Proceed- 
ings of the second workshop on Japan Linear Collider (JLC). 
424p. Order Number DE92799119. Source: OSTI; NTIS; INIS. 

Damping ring for the KEK Accelerator Test Facility (ATF) has 
been studied on its dynamic aperture, alignment torelance, multi- 
bunch instabilities and beam-gas scattering. Impedances of some 
ring components have been also estimated. (author). 


20166 (KEK-PROC-91-10, pp. 127-134) Application of co- 
herent synchrotron radiation to the bunch length monitor for 
JLC. Nakazato, T. (Tohoku Univ., Sendai (Japan). Lab. of Nuclear 
Science). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Nov 1991. (CONF-9011281—: 2. workshop on Japan 
Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 1990). In Proceed- 
ings of the second wo on Japan Linear Collider (JLC). 
424p. Order Number DE92799119. Source: OSTI; NTIS; INIS. 
The complete spectrum of coherent synchrotron radiation were 
measured at wavelengths from 0.16 to 3.5 mm. A bunch shape 
was estimated by the Fourier analysis for this spectrum. This result 
agree with that of simulation for the bunching process in the injector 
of the accelerator. These properties of coherent synchrotron radia- 
tion can be applied to the bunch length monitor for JLC. (author). 


29167 (LBL-31533) Novel characteristics of VUV insertion 
device beamlines at the Advanced Light Source. Warwick, T.; 
Heimann, P. Lawrence Berkeley Lab., CA (United States). Oct 
1991. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9110146-20: 7. 
national conference and exhibition on synchrotron radiation instru- 
mentation, Baton Rouge, LA (United States), 28-31 Oct 1991). 
Order Number DE92016923. Source: OSTI; NTIS; GPO Dep. 

The design of VUV beamlines for the Advanced Light Source is 
discussed. Features of the design serve to illustrate the careful at- 
tention required in order to preserve the performance of the low 
emittance “third generation” storage ring, operating with insertion 
devices. 11 refs. 
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Refer also to citation(s) 27690, 27804, 27874, 27875, 27905, 
27968, 27975, 28633, 28853, 28954, 29044, 29109, 29131, 29132, 
29133, 29217, 29218, 29243, 29511, 29587, 29905, 29906, 29917, 
30008, 30009, 30019, 30029, 30048, 30116, 30172, 30243, 30245 


29168 (ANSTO-E-706) High purity liquid phase epitaxial 
gallium arsenide nuclear radiation detector. Alexiev, D.; 
Butcher, K.S.A. Australian Nuclear Science and Technology Organ- 
isation, Lucas Heights (Australia). Nov 1991. 17p. Order Number 
DE92640948. Source: OSTI; NTIS (US Sales Only); INIS. 

Surface barrier radiation detector made from high purity liquid 
phase epitaxial gallium arsenide wafers have been operated as X- 
and +-ray detectors at various rating temperatures. Low energy 
isotopes are resolved including “*’Am at 40 deg C. and the higher 
gamma energies of 2°5U at -80 deg C. 15 refs., 1 tab., 6 figs. 
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29169 (BNL-47330) Interpolating cathode pad readout in 
gas proportional detectors for high multiplicity particle tracks. 
Yu, B.; Radeka, V.; Smith, G.C.; O’Brien, E. Brookhaven National 
Lab., Upton, NY (United States). Feb 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-920219-5: 6. international wire chamber 
conference: wire chambers - recent trends and alternative tech- 
niques, Vienna (Austria), 17-21 Feb 1992). Order Number 
DE92018114. Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments which are planned for the Superconducting Super 
Collider and the Relativistic Heavy lon Collider will involve interac- 
tions in which detectors will need to identify and localize hundreds 
or even thousands of particle tracks simultaneously. Most types of 
conventional position sensitive, proportional detectors with projec- 
tive geometry are not able to unravel the individual tracks in these 
environments. We have been investigating several forms of sub- 
divided cathode readout to address this problem. We report here 
on geometric charge division using chevron shaped cathode pads 
which lie in rows underneath each anode wire. Investigations have 
quantified the non-linear effects due to avalanche angular localiza- 
tion, and how these become negligible with proper design of the 
pad. Differential nm-linearity of +5%, and position resolution in the 
region of 50um rms, have been achieved. 


29170 (CONF-920331-53) A novel photomultiplier tube for 
calorimetry at the SSC. Cushman, P. (Yale Univ., New Haven, 
CT (United States)); losue, M.; Johnson, B.; Madden, M.; Sza- 
wiowski, M.; Rusack, R. Yale Univ., New Haven, CT (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER40704. From Interna- 
tional industrial symposium on the super collider; New Orleans, LA 
(United States); 4-6 Mar 1992. Order Number DE92018768. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A silicon target photomultiplier tube with an anode consisting of 
a large area Avalanche Photodiode (APD) has been developed. 
The tube combines the advantages of an avalanche photodiode, 
excellent linearity and large dynamic range, with the properties of a 
phototube. The tube structure is proximity focussing, which is not 
affected by high magnetic fields approximately aligned with the 
axis. The high linearity makes this device attractive for calorimetry 
at the SSC. The extension of this concept to an APD array will pro- 
vide a cost effective fiber readout for both digital (tracking) and 
analogue applications. A tube equipped with an APD array is being 
developed currently as a readout option for the SDC Shower Maxi- 
mum Detector. 


29171 (CONF-920792-17) Enhanced neutron imaging de- 
tector using optical processing. Hutchinson, D.P.; McElhaney, 
S.A. Oak Ridge National Lab., TN (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From SPIE international symposium 
on optical applied science and engineering; San Diego, CA (United 
States); 19-24 Jul 1992. Order Number DE92018743. Source: 
OSTI; NTIS; GPO Dep. 

Existing neutron imaging detectors have limited count rates due 
to inherent property and electronic limitations. The popular multi- 
wire proportional counter is qualified by gas recombination to a 
count rate of less than 10° n/s over the entire array and the neu- 
tron Anger camera, even though improved with new fiber optic 
encoding methods, can only achieve 10° cps over a limited array. 
We present a preliminary design for a new type of neutron imaging 
detector with a resolution of 2-5 mm and a count rate capability of 
10® cps pixel element. We propose to combine optical and elec- 
tronic processing to economically increase the throughput of 
advanced detector systems while simplifying computing require- 
ments. By placing a scintillator screen ahead of an optical image 
processor followed by a detector array, a high throughput imaging 
detector may be constructed. 


29172 (CTA-IEAV-NT-001/92) Calibration of sources for al- 
pha spectroscopy systems. Freitas, |.S.M.; Goncalez, O.L. 
Centro Tecnico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, 
SP (Brazil). Inst. de Estudos Avancados. Jan 1992. 44p. (In Por- 
tuguese). Order Number DE92640949. Source: OSTI; NTIS (US 
Sales Only); INIS. 





This paper describes the calibration methodology for measuring 
the total alpha activity of plane and thin sources with the Alpha 
Spectrometer for Silicon Detector in the Nuclear Measures and 
Dosimetry laboratory at IEAv/CTA. (author). 


29173 (DESY-92-045) Simulation of a presampler re- 
sponse with CALOR - a comparison with experimental data. 
Zeitnitz, C. (Hamburg Univ. (Germany)); Lindstroem, G.; Fretwurst, 
_ E.; Riech, V.; Gabriel, T.A.; Handler, T. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Mar 1992. 19p. Order 
Number DE92548857. Source: OSTI; NTIS (US Sales Only); INIS. 
The reliable simulation of the detector response to high energetic 
particles plays a dominant role for the design of any large scale 
experiment in present and future colliders. Various Monte Carlo 
codes had been especially tuned in order to match the experimen- 
tal data obtained with calorimeters. Of main interest here is the 
visible energy, the energy resolution and the e/h ratio. Although a 
very satisfying reproduction of known experimental results and 
therefore a high degree of reliability for calorimetrie predictions 
could be achieved, there are various other subdetector compo- 
nents for which these codes are of much less accuracy. This is 
especially true for all applications in which the very first inelastic in- 
teractions of high energetic hadrons play an important role and 
hence the details of these reactions have to be reproduced accu- 
rately. An important example, where only the very first interactions 
with matter determine the response, is a preshower detector placed 
in front of a calorimeter. Such devices have become increasingly 
intersting for improved electron/hadron-separation. (orig.). 


20174 (EGG-2672) Operator's guide for VAXGAP, a 
gamme-ray spectrum ana package. Killian, E.W.; Femec, 
D.A. EG and G Idaho, Inc., Idaho Falls, ID (United States). Aug 
1992. 87p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-76ID01570. Order Number 
DE92019096. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the gamma-ray analysis program VAXGAP, 
which has continually evolved at the idaho National Engineering 


Laboratory over a period of several years. It is an integrated suite 
of computer programs for performing analyses of pulse-height 
spectra from high-resolution gamma-ray spectrometers and as- 


sorted support functions. VAXGAP programs operate on Digital 
Equipment Corporation (DEC) VAX computers running the VMS 
operating system, and were written in VAX FORTRAN and DEC 
Digital Command Language (DCL). These programs make use of 
DEC GKS and ReGIS for graphical output on standard terminals 
and printers, and DEC windows for graphics on workstations and 
terminals that support the X Window System protocol. This report 
addresses the use of VAXGAP for data acquisition and control, en- 
ergy scale calibration, and real-time analyses of background and 
sample pulse-height spectra. Also addressed are the creation and 
use efficiency tables and isotope libraries, manipulation of spectrum 
files and their contents, and graphical display of on-going acquisi- 
tions, saved spectra, and mathematical fits to spectral peaks. 


29175 (EGG-M-92308) Calibration of Far West Technology 
(FWT-60) radiachromic dye dosemeters. Mincher, B.J.; Zaidi, 
M.K. EG and G Idaho, Inc., Idaho Falls, ID (United States). [1992]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. (CONF-920702-1: 10. international 
conference on solid state dosimetry, Washington, DC (United 
States), 13-17 Jul 1992). Order Number DE92018014. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Radiachromic dye dosimetry was used to measure kilogray 
doses absorbed by various liquid samples during gamma-ray expo- 
sure in a spent nuclear fuel pool. The source of nuclear fuel was 
the Advanced Test Reactor (ATR) at the Idaho National a 
ing Laboratory (INEL). Calibrations were performed using a ©° 
source and were run on bare dosemeters, as well as on eit 
ters which mocked to simulate the samples. These dosemeters 
were prepared as a dye-impregnated nylon film and are commer- 
cially available. When exposed to gamma-ray doses of 0.5 to 200 
kGy, a color change occurs which has an optical density propor- 
tional to absorbed dose. The difference in the calibration curves 
demonstrated the importance of irradiation of dosemeters under 
conditions as close to the actual samples as possible. Since these 
dosemeters could not be immersed directly in the organic solutions 
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of interest, they were sandwiched between layers of lucite and 
stainless steel. This simulated the conditions inside an irradiated 
sample and provides a practical method of measuring absorbed 
doses. The reproducibility of measurements using the radiachromic 
dye dosemeters is also shown. 10 refs. 


29176 (FNAL/C—92/135) Properties of Csi and Csi-TMAE 
photocathodes. Anderson, D.F. (Fermi National Accelerator Lab., 
Batavia, IL (United States)); Kwan, S.; Peskov, V.; Hoeneisen, B. 
Fermi National Accelerator Lab., Batavia, IL (United States). Jun 
1992. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-9206222—1: In- 
ternational conference on advanced technology and particle 
physics, Como (italy), 22-26 Jun 1992). Order Number 
DE92018303. Source: OSTI; NTIS; INIS; GPO Dep. 

The importance of heating the Csi or Csi-TMAE photocathodes 
during preparation, as well as the importance of the gas environ- 
ment on the quantum efficiency is presented. The dependence of 
the aging characteristics of these photocathodes on the operating 
temperature, on the presence of gas, and on the charge amplifica- 
tion of the chamber is also discussed. For Csi photocathodes 
charges in excess of 2x10'* e-/mm? can be collected with little 
degradation of performance. A timing resolution of 0.55 ns is also 
achieved for single photoelectrons suggesting a possible time-of- 
flight detector. 


29177 (IHEP-OEF—91-134) Radiation resistant multicompo- 
nent inorganic materials for homogeneous EM-calorimeters. 
Britvich, G.|. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation)); Vasil'chenko, V.G.; 
Buchinskaya, I.I.; Krivandina, E.A.; Sobolev, B.P.; Kobayashi, M..; 
Kozlov, V.A.; Litvinov, M.M. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1991. 11p. Order Number 
DE92638643. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to PTE, NIM. 

With the development of a new generation of particle accelera- 
tors the interest for radiation resistant materials using for 
EM-calorimeters capable of withstanding a high radiation environ- 
ment (107 rad/yr) has been increasing. The radiation resistance of 
fluoride solid solutions and heavy crystal oxides is investigated. A 
series of multicomponent crystals, solid solutions on the base of 
CeF2 and CdF, with the radiation resistance above 10° rad is pre- 
sented. 24 refs.; 4 figs. 


29178 (INIS-BR-2930) Neutron spectrum survey around 
the cyclotron of IEN/Brazilian CNEN: calibration of neutron 
personnel dosemeter. Fajardo, P.W. Instituto de Pesquisas Ener- 
geticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1991 99p. (In 
Portuguese). Order Number DE92640943. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The albedo neutron dosimeter is calibrated directly at the work 
place due to its high energy dependence. This thesis deals with 
the study, analysis and application of neutron measurement tech- 
niques in order to obtain information about the neutron spectrum 
and neutron dose equivalent at several representative working 
places of the cyclotron laboratory of the Nuclear Engineering Insti- 
tute (IEN). These data are employed mainly in the calibration of 
the brazilian albedo neutron dosimeter. Bonner spheres and foil ac- 
tivation were used in neutron spectra measurements and the 
neutron dose equivalents were measured with the single sphere 
albedo technique. BF; and °He proportional detectors and SLil 
scintillation detector were also used in these measurements. The 
single sphere technique turned out to be more appropriate for neu- 
tron dosimetry for calibrating the albedo dosimeter in the varying 
fields of the cyclotron. Calibration the albedo dosimeter in the vary- 
ing fields of the cyclotron. Calibration factors were found for routine 
applications, when the workers are protected by shielding and for 
radiological accident applications, in the case that a worker is ex- 
posed inside the cyclotron room. In all situations the performance 
of the brazilian albedo dosimeter is compared with that of the ger- 
man albedo dosimeters. (author). 


29179 (INIS-mf-13208, pp. 455) Automated pulsed RF. 


ometer for NMR and NOR studies. Rajan, P.K. (University 
of Hyderabad (India). School of Physics); Subramanian, R.K.; 
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Venu, K.; Sastry, V.S.S. Department of Atomic Energy, Bombay 
(India). Board of Research in Nuclear Sciences. Jan 1991. 511p. 
(CONF-9101139-: Solid state physics symposium, Bombay (India), 
1-4 Jan 1991). In Proceedings of the solid state physics sympo- 
sium held at Bombay during January 1-4, 1991. Vol. 33C. Order 
Number DE92001395. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NUCLEAR MAGNETIC RESO- 
NANCE/spectrometers; NUCLEAR QUADRUPOLE RESONANCE/ 
spectrometers; MICROPROCESSORS; SPECTROMETERS; 
PULSE TECHNIQUES; RF SYSTEMS; SIGNALS 


29180 (INIS-mf-13208, pp. 456) PC based Moessbauer data 
acquisition system. Chittaranjan, C.M. (Indira Gandhi Centre for 
Atomic Research, Kalpakkam (India). Materials Science Div.); 
Jayapandian, J.; Sundar, C.S.; Gopinathan, K.P. Department of 
Atomic Energy, Bombay (India). Board of Research in Nuclear Sci- 
ences. Jan 1991. 511p. (CONF-9101139-: Solid state physics 
symposium, Bombay (India), 1-4 Jan 1991). In Proceedings of the 
solid state physics symposium held at Bombay during January 1-4, 
1991. Vol. 33C. Order Number DE92001395. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. MOESSBAUER 
SPECTROMETERS/data acquisition systems; AUTOMATION; MI- 
CROCOMPUTERS 


29181 (INIS-mf-13208, pp. 457) Filter circult for soft X-ray 
appearance potential spectrometer. Shinde, P.S. (indian Inst. of 
Tech., Bombay (india). Dept. of Physics); Padalia, B.D.; Parayya, 
A.; Korgaonkar, A.V.; Carvalho, W.C.J. Department of Atomic En- 
ergy, Bombay (india). Board of Research in Nuclear Sciences. Jan 
1991. 511p. (CONF-9101139-: Solid state physics symposium, 
Bombay (india), 1-4 Jan 1991). In Proceedings of the solid state 
physics symposium held at Bombay during January 1-4, 1991. Vol. 
33C. Order Number DE92001395. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Published in summary form only. X-RAY SPECTROMETERS/ 
fiters; IRON; SIGNAL-TO-NOISE RATIO; SPECIFICATIONS; 
STEEL-CR19NI10; FILTERS 


(INIS-mf—13304, pp. 38-39) Radioactive waste 
- the modern techniques. Verplancke, J. 
(Canberra/Packard International, Meriden, CT (US)). Ceskosloven- 
ska Spektroskopicka Spolecnost, Prague (Czechoslovakia); 
Ceskosiovenska Spolecnost Chemicka, Prague (Czechoslovakia). 
May 1992. 39p. (CONF-9205211-: IAA '92: confernce on instru- 
mentation activation analysis, Klucenice (Czechoslovakia), 18-22 
May 1992). in Conference on instrumental activation analysis IAA 
92. Order Number DE92635885. Source: OSTI; NTIS (US Sales 
Only); INIS. 
Published in summary form only. RADIOACTIVE WASTES/ 
gamma spectroscopy; NEUTRON DETECTORS 


29182 
m 


29183 (INIS-mf—13329, pp. 1-2) Recent developments in ac- 
celerator mass spectrometry. Moniot, P.K. (Fordham Univ. 
(United States). Div. of Science and Mathematics). Australian Inst. 
of Nuclear Science and Engineering, Lucas Heights (Australia). 
1991. 212p. (CONF-9111178-—: 7. Australian conference on nuclear 
techniques of analysis, Melbourne (Australia), 20-22 Nov 1991). In 
7th Australian conference on nuclear techniques of analysis: 
ceedings. Order Number DE92001401. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 10 refs. MASS SPECTROSCOPY/ 
accelerators; MASS SPECTROSCOPY/uses; HISTORICAL AS- 
PECTS; ACCELERATORS; USES; OPTIMIZATION; SENSITIVITY 


29184 (INIS-mf-13329, pp. 9-11) Effects of fringe neutrals 
In SIMS. Morris, G.C. (Queensland Univ., St. Lucia (Australia). 
Dept. of Chemistry); Wood, B.J. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights (Australia). 1991. 212p. (CONF- 
9111178: 7. Australian conference on nuclear techniques of 
analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Australian 
conference on nuclear techniques of analysis: proceedings. Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 3 figs. ION BEAMS/beam shaping; 
MASS SPECTROSCOPY/optimization; MASS SPECTROSCOPY/ 
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secondary emission; 
DATA; OPTIMIZATION 


29185 (INIS-mf-13329, pp. 98-100) Time-of-flight energy de- 
tector for high-energy heavy ions. Fang, Z. (Newcastle Univ. 
(Australia). Dept. of Physics); O’Connor, D.J. Australian Inst. of Nu- 
clear Science and Engineering, Lucas Heights (Australia). 1991. 
212p. (CONF-9111178-: 7. Australian conference on nuclear tech- 
niques of analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th 
Australian conference on nuclear techniques of analysis: proceed- 
ings. Order Number DE92001401. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Silicon surface barrier detectors have a severe limitation per- 
forming the energy analysis on heavy ions due to damage induced 
degradation of the energy resolution. Different approaches have 
been developed to overcome these difficulties. This paper presents 
some considerations on the design of a time-of-flight detector and 
speculates on the possibilities to improve the current existing sys- 
tems. Compared with previous designs, the secondary electron 
need not to pass through any grid and has an energy around 
several hundreds eV reaching thu microchannel plate. The ar- 
rangement of the electric field is simple and compact allowing a 
solenoid rather a permanent magnet to produce uniform magnetic 
field. 9 refs., 4 figs. 


29186 (INIS-mf-13329, pp. 6-8) Three dimensional STIM to- 
mography. Bench, G. (Melbourne Univ., Parkville (Australia). 
School of Physics); Cholewa, M.; Legge, G.J.F. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights (Australia). 1991. 
212p. (CONF-9111178—: 7. Australian conference on nuclear tech- 
niques of analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th 
Australian conference on nuclear techniques of analysis: proceed- 
ings. Order Number DE92001401. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Scanning Transmission lon Microscopy (STIM) provides high 
resolution, three dimensional information on microscopic objects 
without the need for detailed specimen preparation or invasive ex- 
amination. It has already already found applications in chemistry, 
material science, bio-medicine and geo-science. As a sub-micron 
incident beam spot size can be readily obtained with STIM, STIM 
tomography is prefered to x-ray computed microtomography, for 
high resolution studies of objects of size several tens of micron or 
less. The x-ray technique is generally limited to a spatial resolution 
of a few micron. STIM tomography may also be preferable to x-ray 
computed microtomography for specimens where small density 
variations or low total density make x-ray analysis difficult. 2 figs. 


29187 (INIS-mf—13329, pp. 35-36) Scanning tunnelling mi- 
croscopy at Griffith University. Trost, A.P. (Griffith Univ., Nathan, 
Qld. (Australia). Div. of Science and Technology); Cousens, D.R.; 
Myhra, S.; Turner, P.S. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights (Australia). 1991. 212p. (CONF- 
9111178: 7. Australian conference on nuclear techniques of 
analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Australian 
conference on nuclear techniques of analysis: proceedings. Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 1 fig. SCANNING ELEC- 
TRON MICROSCOPY/optimization, SCANNING ELECTRON 
MICROSCOPY /performance; ENVIRONMENTAL MATERIALS; 
MICROSTRUCTURE; OPTIMIZATION; PERFORMANCE; SUR- 
FACES; USES 


29188 (INIS-mf-13329, pp. 66-69) New applications of 
accelerator mass spectrometry. Davis, J.C. (California Univ., Liv- 
ermore, CA (United States). Lawrence Livermore Lab.). Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights (Aus- 
tralia). 1991. 212p. (CONF-9111178-—: 7. Australian conference on 
nuclear techniques of analysis, Melbourne (Australia), 20-22 Nov 
1991). In 7th Australian conference on nuclear techniques of analy- 
sis: proceedings. Order Number DE92001401. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The development of new research applications of the accelerator 
mass spectrometry (AMS) at the Lawrence Livermore National 
Laboratory for biomedical, clinical, geochemical and industrial stud- 
ies are outlined. These include pharmacokinetic studies of the 
effects of mutagenic compounds, carbon cyclic in soils, transport 


DATA COVARIANCES; EXPERIMENTAL 





and turnover of ocean and freshwater disolved organic carbon. 
Two other promising areas exits in study of tribology and of com- 
bustion and lubrification processes. The applications sketched 
require small inexpensive AMS systems optimized for tritium and/or 
4C. 11 refs., 1 tab., 1 fig. 


29189 (INIS-mf—13329, pp. 157-159) Fabrication of high as- 
pect ratio microstructures using MeV proton beams. Mason, 
L.M. (Melbourne Univ., Parkville (Australia). School of Physics); 
Jamieson, D.N.; Nugent, K.A.; Roberts, A.; Saint, A. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights (Aus- 
tralia). 1991. 212p. Sponsored by Australian Research Council, 
Canberra (Australia). (CONF-9111178—: 7. Australian conference 
on nuclear techniques of analysis, Melbourne (Australia), 20-22 
Nov 1991). In 7th Australian conference on nuclear techniques of 
analysis: proceedings. Order Number DE92001401. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using the Proton Microprobe in the School of Physics a program 
was designed aimed at the fabrication of micron and sub-micron 
high aspect ratio structures (10:1), followed later by very high as- 
pect ratio structures (100:1), for submillimetre, infrared, visible, 
ultraviolet and possibly x-ray applications. As well as the fabrication 
of useful binary optical devices, this work will allow the investiga- 
tion of rigorous electromagnetic theories describing diffraction. 
These have been developed to describe structures of arbitrary 
thickness, but which have never been verified on structures much 
thicker than the wavelength at which they have been designed to 
be used. It is also anticipated that it should be possible to make 
other optical components such as diffraction gratings, zone plates 
and other binary optical components. 9 refs., 1 fig. 


29190 (INIS-mf-13336, pp. 180) Double-crystal neutron 
small-angle scattering camera with position sensitive detector 
(PSD). Saroun, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)); Mikula, P.; Lukas, P.; Alefeld, B.; Wagner, J. 
Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). 


Fyzikaini Ustav; European Physical Society, Geneva (Switzerland). 


1992. 394p. (CONF-920409—: 12. general conference of the Con- 
densed Matter Division of the European Physical Society, Prague 
(Czechoslovakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. NEUTRONS/small angle scattering; SMALL AN- 
GLE SCATTERING/position sensitive detectors; CONFIGURATION; 
CRYSTALS; LUMINOSITY; NEUTRONS 


29191 (INIS-mf-13336, pp. 292) A calorimetric particle de- 
tector with high energy resolution. Buehler, M. (Bayerische 
Akademie der Wissenschaften, Garching (Germany). Zentralinstitut 
fuer Tieftemperaturforschung); Umiauf, E. Ceskosiovenska 
Akademie Ved, Prague (Czechoslovakia). Fyzikalni Ustav; Euro- 
pean Physical Society, Geneva (Switzerland). 1992. 394p. 
(CONF-920409—: 12. general conference of the Condensed Matter 
Division of the European Physical Society, Prague (Czechoslo- 
vakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. CALORIMETERS/alpha particles; SQUID 
DEVICES/magnetometers; CALORIMETERS; ENERGY RESOLU- 
TION; SILICON; MAGNETOMETERS; TEMPERATURE RANGE 
0000-0013 K 


29192 (IPEN-PUB-316) Basis of +-7 directional angular 
correlation theory. Zamboni, C.B.; Lapolli, A.L. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
Sep 1990. 33p. (In Portuguese). Order Number DE92640952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The content of this paper was prepared to be presented on the 
4. Workshop in Experimental Nuclear Physics, held in Sao Paulo, 
SP, Brazil, 5-16 Feb 1990. 

In nuclear spectroscopy, the measurement of directional angular 
correlations of nuclear radiations is a powerful technique for deter- 
mining the spins and parities of nuclear states. In part | the 
theoretic basis of this technique are described for a double gamma 
cascade. The methods of analyses which are specially used in this 
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technique are presented in part Il and the final part of the text is 
devoted to computer processing of experimental data. (author). 


29193  § (JINR-N-3-49-91, pp. 16-26) Geometric efficiency of 
experimental set-ups in the region of very high values of mul 
tiplicity. Kananov, S.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics); Mandzhavidze, |.D.; Pazi- 
ashvili, |.V.; Sissakyan, A.N. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. In JINR rapid communications: 
Collection. 74p. Order Number DE92001400. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The processes of multiple production at multiplicity much larger 
than the average one are investigated. The description of such 
processes in terms of averaged with some weight function ‘local’ 
characteristics is proposed. The problem of the possibility for the 
weight function to be determined in real experiments is investi- 
gated. Predictions of the geometric model and the model using a 
quantum-optical analogy are considered. 9 refs.; 7 figs. 


29194 (JINR-R-1-91-36) Factors determining the energy 
resolution of the HC-600 hadron calorimeter. Kadykov, M.G. 
(Joint Inst. for Nuclear Research, Dubna (USSR)); Semenov, V.K. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1991. 11p. (In Russian). Order Number DE92638647. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The main contributions to the energy resolution of the sandwich 
type hadron calorimeter are discussed in the paper. The experi- 
mental data are compared with the results of the simulation. 17 
refs.; 4 figs. 


29195 (JINR-R-13-89-830) Fe-scintiliator  hodoscopic 
hadron calorimeter. Antipov, Yu.M. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion)); Gorin, Yu.P.; Gornushkin, Yu.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Problems. 
1989. 10p. (in Russian). Order Number DE92638651. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

A hodoscopic hadron calorimeter of the Fe-scintillator type is de- 
scribed. It consists of independent sections, each containing four 
full absorption counters 20x20 cm in cross section. The energy 
resolution for hadrons in the energy range E=4-40 GeV is c¢/ 
E=0.02+0.52/,/E-bar, the mean space resolution is ~ 2 cm at 40 
GeV. 23 refs.; 11 figs. 


29196 (JINR-R-13-90-218) Hadron-electron separation by a 
combined calorimeter. Antipov, Yu.M. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration)); Gorin, Yu.P.; Petrukhin, A.I.; Gornushkin, Yu.A.; Leitner, 
R.; Mitsel’makher, G.V.; Nozdrin, A.A.; Ol'shevskij, A.G. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Problems. 1990. 10p. (in Russian). Order Number 
DE92638652. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

Possibilities to distinguish between hadrons and electrons (pho- 
tons) by means of a combined hodoscope detector which is a 
Fe-scintillator hadron calorimeter (thickness is 5 nuclear interaction 
lengths) complemented with a electromagnetic calorimeter based 
on lead-glass counters (thickness is 4 radiation length) and Pb - 
converter have been studied. For 25 GeV electrons and 43 GeV 
x~-mesons the rejection factor of = 10-° was obtained with the 
detection efficiency of one of the particles 0.9. 6 refs.; 7 figs. 


29197 (JINR-R—13-90-511) The measurement of time inter- 
vals using CCD-registers. Barabash, L.S. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems); Gorbunov, 
N.V.; Dubasov, Yu.B. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Problems. 1990. 1ip. (In 
Russian). Order Number DE92638653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The investigations of capabilities of a scheme for time interval 
measurements using the CCD-registers are allowed. The preci- 
sions of the time interval measurements ~0.5 ns for rectangular 
pulses and ~1.2 ns for an exponential ones with amplitude of 100 
mV and information recording period of 40 ns are obtained. 7 refs.; 
8 figs.; 1 tab. 
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29198 (KEK-PROC—91-2(v.1), pp. 224-235) An autocorrele- 
tion technique for measuring sub-picosecond bunch length 
using coherent transition radiation. Barry, W. (Continuous Elec- 
tron Beam Accelerator Facility, Newport News, VA (United States)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Jun 1991. (CONF-9104225—: Workshop on advanced beam instru- 
mentation, Tsukuba (Japan), 20-28 Apr 1991). In Proceedings of 
the workshop on advanced beam instrumentation. 436p. Order 
Number DE92789022. Source: OSTI; NTIS; INIS. 

A new technique for determining sub-picosecond bunch length 
using infrared transition radiation and interferometry is proposed. 
The technique makes use of an infrared Michelson interferometer 
for measuring the autocorrelation of transition radiation emitted 
from a thin conducting foil placed in the beam path. The theory of 
coherent radiation from a charged particle beam passing through a 
thin conducting foil is presented. Subsequently, the analysis of this 
radiation through Michelson interferometry is shown to provide the 
autocorrelation of the longitudinal bunch profile. An example rele- 
vant to the CEBAF front end test is discussed. (author). 


29199 (KEK-PROC—91-2(v.1), pp. 365-374) Polarization 
measurements in electron-positron colliders. Baier, V.N. (AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1991. (CONF- 
9104225-—: Workshop on advanced beam instrumentation, Tsukuba 
(Japan), 20-28 Apr 1991). In Proceedings of the workshop on ad- 
vanced beam instrumentation. 436p. Order Number DE92789022. 
Source: OSTI; NTIS; INIS. 

Different methods of polarization measurement for transversely 
and longitudinally polarized particles are discussed: 1. Backward 
Compton scattering. 2. Scattering in a polarized electron target. 3. 
Internal scattering effects inside beam. 4. Dependence on electron 
polarization intensity of synchrotron radiation. 5. Dependence on 
polarization production cross sections at electron-positron annihila- 
tion. (author). 


29200 (KEK-PROC—91-10, pp. 348-359) Tracking device. 
Uno, S. (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Nov 1991. (CONF-9011281-: 2. workshop on Japan 
Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 1990). In Proceed- 
ings of the second workshop on Japan Linear Collider (JLC). 
424p. Order Number DE92799119. Source: OSTI; NTIS; INIS. 

A jet chamber is the best central tracker for JLC, considering 
two-track separation capability. Readout system must use FADC or 
other modules to be able to measure the pulse shape of chamber 
signals. If a strong and big solenoidal magnet can be constructed, 
a momentum resolution given by the following formula can be 
achieved, 5P7/P; = 5 x 10-*V(P72+100).A two-track separation 
capability of 1 mm has been achieved with currently working cham- 
bers. Unless future detailed physics simulation studies require 
more than that, we can build a central chamber for JLC with the 
existing technology. (author). 


29201 (LA-UR-92-1942) Calibration techniques for high 
flux x-ray detectors. Idzorek, G.C.; Hockaday, R.G. Los Alamos 
National Lab., NM (United States). [1992]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-920792-14: SPIE international symposium on 
optical applied science and engineering, San Diego, CA (United 
States), 19-24 Jul 1992). Order Number DE92017513. Source: 
OSTI; NTIS; GPO Dep. 

A system is described for calibrating high flux (10'' W) x-ray de- 
tectors using moderate flux (10-* W) synchrotron and low flux 
(10-7 W) conventional x-ray producing machines. The detectors 
have been designed for output currents of one milliampere to 100 
amperes which results in output currents during calibration of ap- 
proximately 10-'© to 10-'? amperes. The small calibration output 
currents led to the development of statistical methods to reduce the 
calibration measurement errors to acceptable levels. A personal 
computer is used to aquire, analyze, store, and display the calibra- 
tion data in real time to allow the scientist to explore and correct the 
calibration technique or eliminate external noise sources. 8 refs. 


29202 (LA-UR-92-2348) Development of a plutonium 
solution-essay instrument with isotopic capability. Hsue, S.T.; 
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Marks, T. Los Alamos National Lab., NM (United States). [1992]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9207102-29: Institute of Nu- 
clear Materials Management (INMM) annual meeting, Orlando, FL 
(United States), 19-22 Jul 1992). Order Number DE92018915. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new generation of solution-assay instrument has been devel- 
oped to satisfy all the assay requirements of an aqueous 
plutonium-recovery operation. The assay is based on a 
transmission-corrected passive assay technique. We have demon- 
strated that the system can cover a concentration range of 0.5-300 
g/L with simultaneous isotopic determination. The system can be 
used to assay input and eluate streams of the recovery operation. 
The system can be modified to measure low-concentration effluent 
solutions from the recovery operation covering 0.0140 g/Z. The 
same system has also been modified to assay plutonium solutions 
enriched in 242Pu. 6 refs. 


29203 (LA-UR-92-2362) Thermal-neutron multiplicity 
counter measurements. Krick, M.S.; Langner, D.G.; Miller, D.W.; 
Wachter, J.R.; Hildner, S.S. Los Alamos National Lab., NM (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9207102— 
33: Institute of Nuclear Materials Management (INMM) annual 
meeting, Orlando, FL (United States), 19-22 Jul 1992). Order Num- 
ber DE92018904. Source: OSTI; NTIS; INIS; GPO Dep. 

An in-plant thermal-neutron multiplicity counter was designed 
and built to assay plutonium samples for which the relative (a, 
n)neutron yield and the neutron multiplication are not known. Such 
samples are difficult to assay with conventional neutron coinci- 
dence contig techniques. We have characterized this counter 
with various °*Cf sources and plutonium samples to study the 
neutron detection efficiency, electronic dead-time, and neutron die- 
away properties of the detector and associated electronics. We 
used a new shift-register electronics module that features 256 
channels for multiplicity counting. Preliminary reference parameters 
have been obtained for performing assays with the multiplicity 
counting system. We measured a variety of plutonium materials 
with the in-plant counter in the Los Alamos Plutonium Facility. The 
materials included samples with high neutron multiplication and 
samples with (a,n) neutron yields. Preliminary assay results are 
presented. 12 ref. 


29204 (LBL-31584) The use of undulator radiation in VUV 
and soft x-ray radiometry. Kincaid, B.M. Lawrence Berkeley Lab., 
CA (United States). Nov 1991. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-911101—4: Annual meeting and exhibit of the Optical Soci- 
ety of America, San Jose, CA (United States), 3-8 Nov 1991). 
Order Number DE92017101. Source: OSTI; NTIS; INIS; GPO Dep. 
A new generation of synchrotron radiation light sources covering 
the VUV, soft x-ray and hard x-ray and spectral regions is under 
construction in several countries, designed specifically to use peri- 
odic magnetic undulators and low-emittance electron or positron 
beams to produce high-brightness near-diffraction-limited syn- 
chrotron radiation beams. It should be possible to use specially 
designed undulators and wigglers in the new synchrotron light facil- 
ities as tunable narrow band radiometric sources in the VUV and 
soft x-ray regions. An introduction to the physics of undulator radia- 
tion is followed by a discussion of some of the consequences of 
maximizing source performance, including high beam power, 
harmonics, optics contamination, and the unusual spectral and an- 
gular properties of undulator radiation. The limitations of the 
presently planned undulators as radiometric sources and the de- 
sign criteria for a possible radiometry undulator will be discussed. 


29205 (LBL-32218) Signal and noise analysis of a-Si:H ra- 
diation detector-amplifier system. Cho, Gyuseong. Lawrence 
Berkeley Lab., CA (United States). Mar 1992. 161p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE92016928. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Hydrogenated amorphous silicon (a-Si:H) has potential advan- 
tages in making radiation detectors for many applications because 
of its deposition capability on a large-area substrate and its high 
radiation resistance. Position-sensitive radiation detectors can be 





made out of a 1d strip or a 2-d pixel array of a Si:H pin diodes. In 
. addition, signal processing electronics can be made by thin-film 
transistors on the same substrate. The calculated radiation signal, 
based on a simple charge collection model agreed well with results 
from various wave length light sources and 1 MeV beta particles 
on sample diodes. The total noise of the detection system was an- 
alyzed into (a) shot noise and (b) 1/f noise from a detector diode, 
and (c) thermal noise and (d) 1/f noise from the frontend TFT of a 
charge-sensitive preamplifier. the effective noise charge calculated 
by convoluting these noise power spectra with the transfer function 
of a CR-RC shaping amplifier showed a good agreement with the 
direct measurements of noise charge. The derived equations of 
signal and noise charge can be used to design an a-Si:H pixel de- 
tector amplifier system optimally. Signals from a pixel can be 
readout using switching TFTs, or diodes. Prototype tests of a 
double-diode readout scheme showed that the storage time and 
the readout time are limited by the resistances of the reverse- 
biased pixel diode and the forward biased switching diodes 
respectively. A prototype charge-sensitive amplifier was made 
using poly-Si TFTs to test the feasibility of making pixel-levei ampli- 
fiers which would be required in small-signal detection. The 
measured overall gain-bandwidth product was ~400 MHz and the 
noise charge ~1000 electrons at a 1 usec shaping time. When the 
amplifier is connected to a pixel detector of capacitance 0.2 pF, it 
would give a charge-to-voltage gain of ~0.02 mV/electron with a 
pulse rise time less than 100 nsec and a dynamic range of 48 dB. 


29206 (LBL-32219) Charge-sensitive poly-silicon TFT am- 
plifiers for a-Si:H pixel particle detectors. Cho, G. (Lawrence 
Berkeley Lab., CA (United States)); Perez-Mendez, V.; Hack, M.; 
Lewis, A. Lawrence Berkeley Lab., CA (United States). Apr 1992. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-920402—41: Material Research 
Society spring meeting, San Francisco, CA (United States), 27 Apr 
- 2 may 1992). Order Number DE92016915. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Prototype charge-sensitive poly-Si TFT amplifiers have been 
made for the amplification of signals (from an a-Si:H pixel diode 


used as an ionizing particle detector). They consist of a charge- 
sensitive gain stage, a voltage gain stage and a source follower 
output stage. The gain-bandwidth product of the amplifier is ~ 300 
MHz. When the amplifier is connected to a pixel detector of 0.2 pF, 
it gives a charge-to-voltage gain of ~ 0.02 mV/electrons with a 
pulse rise time less than 100 nsec. An equivalent noise charge of 
the front-end TFT is ~ 1000 electrons for a shaping time of 1 usec. 


29207 (LBL-PUB-3097) A Four Channel 250 MHz Visual 
Counter. Flores, |.; Blando, P.; Crawford, H.; Engelage, J.; 
Greiner, L.; Ko, S.; Krebs, G.; Visser, G. Lawrence Berkeley Lab., 
CA (United States). Apr 1992. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO3-76SF00098. Order 
Number DE92016920. Source: OSTI; NTIS; GPO Dep. 

A visual counter rated at 250 mhz. with a pulse-pair resolution of 
2.6 nanoseconds for nuclear instrument module (NIM) signals has 
been designed. Pulse widths for NIM signals must be equal to or 
greater than 2 ns. The counter has a separate input for transistor- 
transistor logic (TTL) signals and for this logic level it operates at 
rates equal to or less than 190 mhz. TTL pulses must be greater 
than 4 ns. The design was implemented on a printed circuit card. 
Four of these cards were packaged into a single unit resulting in a 
four channel device that can be mounted into a 19 inch rack. 
Seven units were built; they are presently used in the experimental 
area and in the Main Control Room of the Bevalac. The counter 
accepts well defined NIM or TTL signals internally terminated with 
50 ohms. All the controls and the signal input connectors are 
located on the front panel. An Overflow output, Gate, and Reset in- 
puts are located on the back panel. The counters have 8 Light 
Emitting Diode digit displays which are 20.3 mm high with a view- 
ing distance rating of 10 meters. Light filters are used for the LED 
displays greatly enhancing their visibility. 


29208 (MPI-PhE-92-01) A comparison of data management 
systems used in high energy physics. Hansi-Kozanecka, T. 
(Massachusetts Inst. of Tech., Boston, MA (United States)). 
Max-Planck-institut fuer Physik, Muenchen (Germany). Werner- 
Heisenberg-institut. Apr 1992. 15p. (CONF-9011192-: 14. Italian 
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National Institute of Nuclear Physics (INFN) workshop: data struc- 
tures for particle physics experiments, Erice (Italy), 11-18 Nov 
1990). Order Number DE92548964. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Data-management systems for defining data and manipulating 
them with FORTRAN programs have become increasingly impor- 
tant. We compare three systems that were developed within the 
high-energy physics community: BOS, JAZELLE and ZEBRA. 
(orig.). 


29209 (NRCN(TN)-131) Methods for preparation of mix- 
tures of gases in air at the parts-per-billion to lilion 
concentration for calibration of monitors. Karpas, Z.; 
Melioul, S.; Pollevoy, Y.; Matmor, A. Israel Atomic Energy Commis- 
sion, Beersheba (israel). Nuclear Research Center-Negev. May 
1992. 18p. (in Hebrew). Order Number DE92642433. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Static and dynamic methods for generating mixture of gases and 
vapors in air at the parts-per-billion (ppb) to parts-per-million (ppm) 
concentration range were surveyed. The dynamic methods include: 
a dynamic flow and mixing system; injection of samples into large 
volumes of air; exponential dilution; permeation and diffusion tubes; 
and generation of the target gas by chemical reaction or electroly- 
sis. The static methods include preparation of mixtures by weighing 
the components, by volumetric mixing and by partial pressure 
method. The principles governing the utilization of these methods 
for the appropriate applications were discussed, and examples in 
which they were used to calibrate an ion mobility spectrometer 
(IMS) were given. (authors). 


29210 Fiber fed x-ray/gamma ray imag 
C.J.; Ziock, K.P. To Dept. of Energy. 3 Aug 1990. USA Patent 
patent application 7-562,299. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92017152. Source: OSTI; NTIS; GPO Dep. 
X-ray/gamma ray imaging apparatus is disclosed for detecting 
the position, energy, and intensity of x-ray/gamma ray radiation 
comprising scintillation means disposed in the path of such radia- 
tion and capable of generating photons in response to such 
radiation; first photodetection means optically bonded to the scintil- 
lation means and capable of generating an electrical signal 
indicative of the intensity, and energy of the radiation detected by 
the scintillation means; second photodetection means capable of 
generating an electrical signal indicative of the position of the radi- 
ation in the radiation pattern; and means for optically coupling the 
scintillation means to the second photodetection means. The pho- 
todetection means are electrically connected to control and storage 
means which may also be used to screen out noise by rejecting a 
signal from one photodetection means not synchronized to a signal 
from the other photodetection means; and also to screen out sig- 
nals from scattered radiation. 


Ing apperatus. Hailey, 


29211 (RAL-91-075) A gas pixel detector for X-ray imag- 
ing. Bateman, J.E.; Connolly, J.F. Rutherford Appleton Lab., 
Chilton (United Kingdom). Nov 1991. 5p. (CONF-9109322—: Euro- 
pean workshop on X-ray detectors for synchrotron radiation 
sources, Aussois (France), 23 Sep - 4 oct 1991). Order Number 
DE92636663. Source: OSTI; NTIS (US Sales Only); INIS. 

A simple, robust form of gas pixel detector is discussed which is 
based on the use of electronic connector pins as the gain ele- 
ments. With a rate capability of >10° counts/s per pin, an X-ray 
imaging detector system capable of counting at global rates of the 
order of 10'° counts/s is foreseen. (author). 


29212 (RAL-91-076) A high-rate area X-ray detector for 
ESRF applications. Bateman, J.E. (Rutherford Appleton Lab., 
Chilton (United Kingdom)); Connolly, J.F.; Stephenson, R.; Morse, 
J. Rutherford Appleton Lab., Chilton (United Kingdom). Nov 1991. 
7p. (CONF-9109322—: European workshop on X-ray detectors for 
synchrotron radiation sources, Aussois (France), 23 Sep - 4 oct 
1991). Order Number DE92636650. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In order to meet the foreseen requirement for a very high rate 
electronic X-ray area imaging system for application on ESRF (Eu- 
ropean Synchrotron Radiation Facility) beamlines we propose a 
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gas counter design based on the use of microstrip detector tech- 
nology. Using independent resistive divide readout on a large 
number (>500) of closely spaced strip anodes we hope to achieve 
global readout rates approaching 10° counts/s with a spatial reso- 
lution of 0.3 mm FWHM (Full-Width Half-Maximum) over an active 
aperture of ~ 150mm square. Preliminary results of our develop- 
ment programme are reported. (author). 


29213 (UCRL-JC—109163) A high bandwidth gamma 
monochromator. Garcia, M. Lawrence Livermore National Lab., 
CA (United States). 27 May 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-920792-12: SPIE international symposium on optical ap- 
plied science and engineering, San Diego, CA (United States), 
19-24 Jul 1992). Order Number DE92017438. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of this instrument is to distinguish the temporal vari- 
ations on the order of nanoseconds of a faint gamma emitter in the 
energy range of 10 to 20 MeV despite a coincident gamma back- 
ground of lower photon energy yet orders of magnitude greater 
power. The instrument itself is a combination of a Compton elec- 
tron monochromator comprised of two dipole magnets, a dual lens 
total internal reflection Cherenkov optical system, and microchan- 
nel plate photomultiplier detectors. Two units were built, called H1 
and H2, differing only in magnet strength and viewing energy bins 
of 15.7 to 17.7 MeV, and 13.7 to 15.7 MeV, respectively. The H1 
design aims at a large signal-to-noise through-put and fast tempo- 
ral response, and this limits the energy resolution. The H1 unit has 
a 671 MHz bandwidth (FWHM =463 ps). 


29214 (UCRL-JC—109170) Wide range, permanent magnet 
Compton spectrometer. Sale, K.E.; Kammeraad, J. Lawrence Liv- 
ermore National Lab., CA (United States). 12 Jun 1992. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-920792—10: SPIE international 
symposium on optical applied science and engineering, San Diego, 
CA (United States), 19-24 Jul 1992). Order Number DE92017312. 
Source: OSTI; NTIS; GPO Dep. 

We are using a Sm-Co based permanent magnet spectrometer 
to analyze Compton electrons ejected from a Be converter foil that 
is illuminated by a gamma-ray beam. The distance along the focal 
plane at which a mono-energetic electron beam entering the spec- 
trometer will cross the focal plane is proportional to the square root 
of the electron momentum. This design achieves a very broad 
range of energies that are analyzed (from momentum of about 1 
MeV/c up to 30 MeV/c) while maintaining good energy resolution 
(the electron momentum resolution is the larger of 0.1 MeV/c or 
1% of the momentum). In addition this design has a fairly large 
acceptance. By restricting the angular acceptance of the spectrom- 
eter for the Compton electrons, incoming gamma-ray energies and 
ejected electron momenta are simply related. The electron optical 
properties of this spectrometer will be discussed as well as some 
aspects of the overall system design and testing. 8 refs. 


29215 (WINCO-11540) Design of a neutron poison monitor 
system (NPMS) of maximum sensitivity. Piper, T.C. Westing- 
house Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 15 
Jun 1989. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO7-841D12435. (CONF-891 118-13: Inter- 
national topical meeting on safety margins in criticality safety, San 
Francisco, CA (United States), 26 Nov - 1 dec 1989). Order Num- 
ber DE92017471. Source: OSTI; NTIS; INIS; GPO Dep. 

The development of a neutron poison monitoring system was 
first reported in 1958 and systems implemented by others have 
copied that design. The present work shows that the 1958 physical 
configuration does not yield maximum sensitivity [i.e. sensitivity = 
fractional change in neutron count rate for given fractional change 
in concentration]. The maximum sensitivity design being reported 
was configured by using neutron transport calculations to deter- 
mine sensitivity versus configuration. Data from the new and the 
1958 types are compared. 2 refs. 
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Refer also to citation(s) 29036, 29261, 30298 


29216 (ANL/CP-76521) Thermal, structural and diffraction 
analyses of a gallium-cooled x- ray monochromator. Rogers, 
C.S.; Macrander, A.T.; Mills, D.M. Argonne National Lab., IL (United 
States). Jun 1992. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-920792— 
8: SPIE international symposium on optical applied science and 
engineering, San Diego, CA (United States), 19-24 Jul 1992). Or- 
der Number DE92017063. Source: OSTI; NTIS; GPO Dep. 

The next generation of synchrotron radiation sources will 
produce very high power and power density x-ray beams. For ex- 
ample, the Advanced Photon Source (APS) under construction at 
Argonne National Laboratory will produce beams containing up to 5 
kill of power and peak normal power densities in excess of 150 W/ 
mm?. Normally, the first optical component to intercept the x-ray 
beam is a crystal monochromator. This device typically uses a sin- 
gle crystal of silicon or germanium as a band-pass filter according 
to Braggs’ law of diffraction. Under the severe heat loading of mo- 
dem synchrotron beams, the performance of the monochromator is 
degraded by reducing the photon throughput and increasing the 
beam divergence. This paper describes the methods used to calcu- 
late the thermally induced deformations in standardly configured 
monochromator crystals using finite element analysis. The results 
of these analyses are compared to recent experiments conducted 
at the Cornell High Energy Synchrotron Source (CHESS) using a 
high-performance, gallium-cooled crystal. Computer simulations 
can be used to evaluate the performance of high-heat-load x-ray 
optics for future synchrotron sources. 


29217 (CONF-9204138-5) Comparison of experimental and 
calculational energy deposition profiles in calorimeters and 
other damage related data. Gabriel, T.A. (Oak Ridge National 
Lab., TN (United States)); Handler, T.; Job, P.K. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From International conference of radiation-tolerant scintillators and 
detectors; Tallahassee, FL (United States); 28 Apr - 2 may 1992. 
Order Number DE92017825. Source: OSTI; NTIS; INIS; GPO Dep. 

A comparison between the experimental data known as the 
“hanging file” and calculated results obtained using CALOR89 on 
longitudinal “energy deposition” profiles (as modified for light emis- 
sion) for various calorimeter configurations is presented. 


29218 (SSCL-Preprint-129) Problems in the use of plastic 
scintillators in intense radiation fields. Cherny, S. Supercon- 
ducting Super Collider Lab., Dallas, TX (United States). Jul 1992. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-9204138-6: International con- 
ference of radiation-tolerant scintillators and detectors, Tallahassee, 
FL (United States), 28 Apr - 2 may 1992). Order Number 
DE92018908. Source: OSTI; NTIS; INIS; GPO Dep. 

Annual doses in the SDC End Cap Calorimeter, and possible de- 
sign decisions in the use of radiation resistant scintillators are 
discussed. Some candidates for base radiation tolerant scintillators 
and wave length shifters are discussed. Absorption and emission 
spectra of one of them are represented. 
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29219 (PNL-8220) 1992 Yearly calibration of Pacific North- 
west Laboratory’s gross gamma-ray borehole geophysical 
logging system. Arthur, R.J. Pacific Northwest Lab., Richland, WA 
(United States). Jul 1992. 68p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE92018626. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the 1992 yearly calibration of a gross 
gamma-ray geophysical pulse logging system owned by the US 
Department of Energy (DOE) and operated by Pacific Northwest 
Laboratory. The calibration was conducted to permit the continued 
use of this system for geologic and hydrologic studies associated 





with remedial investigation at the Hanford Site. The calibration is 
limited to the probe identified as CG27A-97. Primary calibrations to 
equivalent-uranium units were conducted in DOE borehole model 
standards that reside on the Hanford Site. The calibrations were 
performed in borehole models SBL/SBH and SBA/SBB, which con- 
tain low equivalent-uranium concentrations. A previous correlation 
for relating observed count rate in before- and after-logging field 
calibrations to equivalent-uranium concentrations was confirmed for 
fied source Ra-20S-82. A computer-based digital collection/ 
recording system was used simultaneously on many of the proce- 
dures with the original analog system so that the performance of 


the two collection systems could be correlated and compared at 
some future date. 


4405 Thermal Instrumentation 
Refer also to citation(s) 27981, 28375, 28425, 29246 


29220 (ECN-I-92-006) Gas temperature measurement in a 
ceramic burner installation. Hoornstra, J. Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands). Jun 1992. 51p. 
(In Dutch). Order Number DE92542213. Source: OSTI; NTIS (US 
Sales Only); Also available from the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 
Within the project on ceramic natural gas burners of the Busi- 
ness Unit Fossil Fuels of the Netherlands Energy Research 
Foundation a state of the art is given of instruments to measure 
the temperature of the flame or the flue gas of the ceramic burner. 
An outline is given of several techniques. Methods to calculate the 
correction for radiation losses are described. Data from experi- 
ments with an open and a closed burner installation are presented 
and discussed. Open thermocouples with different diameters, a 
casing thermocouple, a non-cooled vacuum pyrometer and an opti- 
cal fibre thermometer have been used to measure the temperature. 
It appears that none of the probe techniques can be used without a 
correction or compensation for unwanted local heat transfer. Rec- 
ommendations are given to continue research on the title subject 
with special attention to the reference temperature, open thermo- 
couples, and vacuum pyrometry. 6 figs., 1 tab., 1 app., 37 refs. 


29221 (ENEA-RT-AMB-91-27) Appliances of high resolution 
thermovision systems. Cagnetti, V.; Corticelli, M.A.; Santucci, R.; 
Vestrucci, P. ENEA, Casaccia (Italy). Area Energia Ambiente e 
Salute. Jan 1992. 51p. (In Italian). (RT/AMB—91-27). Order Number 
DE92544838. Source: OSTI; NTIS (US Sales Only); INIS. 

The High Resolution Thermovision (HRT) system based on the 
Marconi TICM Ii (Thermal Imaging Common Modules Class I!) 
thermovision camera is fully described. A brief introduction to the 
physics of the radiance, as well as, the description of the possible 
application in different fields of interest, is presented. 


29222 (Y/MA-7186) Uranium casting furnace automatic 
temperature control dev . Lind, R.F. Oak Ridge Y-12 
Plant, TN (United States). 31 May 1992. 129p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. Order Number DE92018379. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Thesis. Submitted to the Univ. of Tennessee, Knoxville. 

Development of an automatic molten uranium temperature con- 
trol system for use on batch-type induction casting furnaces is 
described. Implementation of a two-color optical pyrometer, devel- 
opment of an optical scanner for the pyrometer, determination of 
furnace thermal dynamics, and design of control systems are ad- 
dressed. The optical scanning system is shown to greatly improve 
pyrometer measurement repeatability, particularly where heavy 
floating slag accumulations cause surface temperature gradients. 
Thermal dynamics of the furnaces were determined by applying 
least-squares system identification techniques to actual produc- 
tion data. A unity feedback control system utilizing a 
proportional-integral-derivative compensator is designed by using 
frequency-domain techniques. 14 refs. 
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Refer also to citation(s) 27461, 27462, 27463, 27464, 27465, 
27466, 27467, 27468, 27469, 27470, 28375, 28487, 28488, 28489, 
28491, 28571, 28574, 28635, 28793, 29006, 29032, 29210, 29221, 
29361, 29735 


29223 (CONF-920792-6) Repeatable sensitivity of optical- 
time-domain-reflectome’ strain measurement. Kercol, 
S.W.; Muhs, J.D. Oak Ridge National Lab., TN (United States). 
[1992]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From SPIE international 
symposium on optical applied science and engineering; San Diego, 
CA (United States); 19-24 Jul 1992. Order Number DE92016910. 
Source: OSTI; NTIS; GPO Dep. 

Optical time-domain reflectometry (OTDR) is a simple and 
rugged technique for measuring quantities such as strain that affect 
the propagation of light in an optical fiber. For engineering applica- 
tions of OTDR, it is important to know the repeatable limits of its 
performance. The authors constructed an OTDR-based, submil- 
limeter resolution, strain measurement system from off-the-shelf 
components. The system repeatably resolves changes in time of 
flight to within +2 ps. Using a 1-m, single-mode fiber as a gauge 
and observing the time of flight between Fresnel reflections, we ob- 
served a repeatable sensitivity of 400 microstrains. Using the same 
fiber to connect the legs of a 3-dB directional coupler to form a 
loop, we observed a repeatable sensitivity of 200 microstrains. Re- 
alizable changes to the system that should improve the repeatable 
sensitivity to 20 microstrains or less are discussed. 


29224 (ETDE-mf-—92558018) Development of an infrared 
sensor for the continuous measurement of concentration of 
halogenated hydrocarbons in waste water. Final report. Wyz- 
gol, R.; Heinrich, P.; Lebioda, K.; Lentz, E.; Hatzilazaru, B.; 
Schrader, B. Essen Univ. (Gesamthochschule) (Germany). inst. 
fuer Physikalische und Theoretische Chemie; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). 1991 73p. (In 
German). Contract BMFT 02WA8735. Order Number DE92558018. 
Source: OSTI; NTIS (US Sales Only). 

Infrared sensors were developed for the continuous measure- 
ment of halogenated hydrocarbons in wastewaters; they work 
according to the membrane ATR (ATR: Attenuated Total Reflection) 
method. ATR crystals were from zinc selenide coated with a poly- 
meric diaphragm were used. The chlorinated hydrocarbons which 
are to be examined are enriched reversibly at these diaphragms. A 
laboratory sample was equipped with the sensor and was tested 
under routine conditions. The verification limits were 0.1 mg/1 
(tetrachloroethene in groundwater) and 0.6 mg/1 (chlorobenzene, 
dichlorobenzene, chlorotoluene in cooling water). In addition, a 
miniature design of an irradiating filter photometer was constructed 
which had an IR transparent, ploymer-coated optical waveguide 
fiber as a sensor element. Strong signal variations prevented usale 
measurements. A two-beam device should not have these disad- 
vantages. (BBR). 


29225 (LA-UR-92-2351) High-speed FPS vidicon camera. 
Yates, G.J. (Los Alamos National Lab., NM (United States)); Galle- 
gos, R.A.; Barron, M.H.; Bucher, H. Los Alamos National Lab., NM 
(United States). [1992]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920792-20: SPIE international symposium on optical applied 
science and engineering, San Diego, CA (United States), 19-24 Jul 
1992). Order Number DE92018989. Source: OSTI; NTIS; GPO 
Dep. 

A new high-speed, high-resolution electrostatic deflection vidicon 
camera for use with high-definition diode electron gun Focus Pro- 
jection and Scan (FPS) vidicons has been designed and partially 
developed. It is asynchronously resettable to permit time-phased 
synchronization with randomly occurring transient optical events. 
Programmable rasters allows selection of nonstandard variable 
size and speed formats for specific imaging aspect ratios and read- 
out requirements. Readout rates as high as 625 Hz (1.6 ms field 
period) with 256 scan lines per field with limiting resolution >20 Ip/ 
mm and dynamic range >200:1 from Plumbicon (PbO) and Saticon 
(Se-As-Te) targets are presented. Charge equilibrium problems re- 
sulting in superlinear transfer characteristics from transient low 
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intensity pulsed illumination are discussed. Camera circuitry and 
potential scientific and medical applications are included. 5 refs. 


29226 (UCRL-CR-108745) UV spectrum splitting mirror. 
Loomis, G.E.; Chow, R. Lawrence Livermore National Lab., CA 
(United States). 10 Oct 1991. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92018057. Source: OSTI; NTIS; GPO Dep. 

Five spectrum splitting mirrors were deposited on CaF2 sub- 
strates. These mirrors were designed for high reflectance from 165 
nm to 200 nm and transmittance from 200 nm to 600 nm. Figures 2 
through 4 plot the designed reflectance and transmittance spectral 
performances. The peak reflectance is 92% and > 80% from 165 
nm to 199 nm except for the region between 187 nm to 194 nm. 
Figures 7 and 8 show the measured performance of one mirror 
from the batch of 5. The peak reflectance at 45° is 77.5% at 180 
nm. The transmittance is > 80% from 250 nm to 600 nm. 10 refs. 


4407 Geophysical and Meteorological Instrumenta- 
tion 


29227 (CONF-9207109-1) Imaging algorithms for geophys- 
ical applications of impedance tomography. Witten, A.J. (Oak 
Ridge National Lab., TN (United States)); Molyneux, J.E. Oak 
Ridge National Lab., TN (United States). 2 Jun 1992. 11p. Spon- 
sored by Environmental Protection Agency, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Inverse 
problems in scattering and imaging; San Diego, CA (United 
States); 19-24 Jul 1992. Order Number DE92016784. Source: 
OSTI; NTIS; GPO Dep. 

The methods of impedance tomography may be employed to ob- 
tain images of subsurface electrical and conductivity variations. For 
practical reasons, voltages and currents are usually applied at 
locations on the ground surface or down a limited number of bore- 
holes, but almost never over the entire surface of the region being 
investigated. The geophysical inversion process can be facilitated 
by constructing algorithms adopted to these particular geometries 
and to the lack of complete surface data. In this paper we assume 
that the fluctuations in conductivity are small compared to the 
background vaiue. The imaging of these fluctuations is carried out 
exactly within the constraints imposed by the problem geometry. 
Several possible arrangements of injection and monitoring elec- 
trodes are considered. In two dimensions include: Cross-line 
geometry, current input along one line (borehole) and measure- 
ments along a separate parallel line. Single-line geometry, injection 
and monitoring using the same borehole. Surface reflection geome- 
try, all input and measurement along the ground surface. 
Theoretical and practical limitations on the image quality produced 
by the algorithms are discussed. They are applied to several sets 
of simulated data, and the images produced are displayed and an- 
alyzed. 


29228 (DLR-FB—92-01) Radiometric design of sensors and 
quantitative evaluation of remote sensing data in the optical 
spectral region. Richter, R. (Deutsche Forschungsanstalt fuer 
Luft- und Raumfahrt e.V. (DLR), Wessling (Germany). Inst. fuer 
Optoelektronik). Deutsche Forschungsanstalt fuer Luft- und Raum- 
fahrt e.V. (DLR), Koeln (Germany); Technische Univ. Dresden 
(Germany). 1992. 166p. (in German). Order Number DE92539235. 
Source: OSTI; NTIS (US Sales Only). 

A model for optical remote sensing has been developed, simulat- 
ing the radiometric properties of optoelectronic sensors, the 
radiative transfer in the atmosphere, and properties of the earth's 
surface (reflectance, emittance). The model can be used as a tool 
for the radiometric design, assessment, and optimization of sen- 
sors in terrestrial remote sensing, as shown for the novel sensors 
MOMS-02 and TIPS. The model was used to derive an atmo- 
spheric correction procedure in the solar reflective region for 
satellite sensors with a small angular swath width, like Landsat 
Thematic Mapper (TM), MSS, and SPOT. The procedure calcu- 
lates the reflectance of land surfaces using a fast algorithm with a 
catalog of atmospheric correction functions. The method (DLR 
patent pending) works for cloud-free scenes and in many cases 
enables the nearly operational conversion of grey level images into 
ground reflectance images. In the thermal spectral region (Landsat 
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TM band 6) the same procedure is employed to determine the 
temperature or brightness temperature of the earth’s surface. Thus, 
the method complements known procedures that are based on two 
or more spectral channels for the atmospheric correction. For 
airborne sensors with a large angular swath width the model calcu- 
lates the angular-dependent correction functions after having been 
provided with the necessary atmospheric data. The atmospheric 
correction functions are used to derive the ground reflectance in 
the solar reflective spectral region and the brightness temperature 
of the ground (or surface kinetic temperature for known emissivity) 
in the thermal region. The verification of the model was performed 
using data of different sensors (TM, airborne scanners and spec- 
trometer) in cases where simultaneous ground truth measurements 
were taken. The accuracy in ground reflectance was 10-15%, the 
accuracy in temperature was about idegC. (orig/HM) With 52 
figs., 23 tabs., 102 refs. 
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Refer also to citation(s) 27192, 28120, 28202, 28331, 28634, 
28640, 28846, 28847, 28848, 28849, 29034, 29242, 29367, 29384, 
29511, 29601, 30173 


29229 (ANL/CP-74716) Comparison of passive-remote and 
conventional Fourier transform infrared systems for continu- 
ously monitoring incinerator emissions. Demirgian, J.C. 
(Argonne National Lab., IL (United States)); Hammer, C.L.; Kroutil, 
R.T. Argonne National Lab., IL (United States). [1992]. 10p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-920527—7: 1992 incineration conference, 
Albuquerque, NM (United States), 11-14 May 1992). Order Number 
DE92015225. Source: OSTI; NTIS; GPO Dep. 

Significant improvements in detection technology are needed to 
comply with the requirements in the Clean Air Act of 1990, Title 3, 
which requires the monitoring of air toxics. Fourier transform in- 
frared (FTIR) spectroscopy can satisfy these requirements in two 
different modes. Conventional FTIR spectrometers can be installed 
on-stream so that a vapor stream enters an infrared cell for analy- 
sis. Other types of FTIR spectrometers can detect chemical plumes 
remotely, measure the natural emissions of the molecules in the 
plume. The samples do not come to the instrument, and the instru- 
ment has neither source nor reflector mirrors. We will discuss the 
applications of FTIR spectrometry for both conventional and 
passive-remote FTIR spectroscopy. Some applications of conven- 
tional FTIR include a continuous emission monitor for measuring 
incinerator emissions and determining indoor air quality. Passive- 
remote FTIR spectroscopy can be used to identify and track a 
chemical plume. It can also be used to detect fugitive emissions. 
Hence, it can be used as an independent means to assure compli- 
ance with environmental regulations in real-time. Because of the 
relatively simple instrumentation, passive-remote instruments can 
be helicopter- or vehicle-mounted for mobile detection of plumes. 


29230 (CONF-9105116—, pp. 70-84) Noise/signal separation 
for chaotic systems. Abarbanel, H.D.I. (Univ. of California, San 
Diego, LaJolla (United States)). Argonne National Lab., IL (United 
States). [1991]. From 9. symposium on energy engineering sci- 
ences: fluid and dynamical systems; Argonne, IL (United States); 
13-15 May 1991. In Proceedings of the ninth symposium on en- 
ergy engineering sciences: Fluid and dynamical systems. 340p. 
Order Number DE91015974. Source: OSTI; NTIS. 

When signals are chaotic they have broadband Fourier power 
spectra associated with the nonperiodic nature of chaotic behavior. 
Measurements of signals from chaotic sources are, as ever, con- 
taminated by other signals in the environment or introduced by the 
measuring instrument or properties of the channel through which 
the signals propagate from source to observer. Separating the 
chaotic signal from the contamination (also called 'noise’) requires 
techniques different from those conventionally used for linear 
systems where the signals are narrowband (sinusoidal or quasi- 
periodic) since both signal and ‘noise’ are broadband here. 
Techniques in time domain are reviewed here for this signal 





separation: clean (chaotic) signal from contamination. They are de- 
scribed for additive noise and for cases when some knowledge of 
the dynamics is available to the observer. 


29231 (CONF-920574-11) Isotope biases in RIMS utilizing 
broad-band long-pulsed lasers. Brandon, W.D. (Oak Ridge Na- 
tional Lab., TN (United States)); Allman, S.L.; Garrett, W.R.; Chen, 
C.H.; Payne, M.G.; Parks, J.E. Oak Ridge National Lab., TN 
(United States). [1992]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 6. in- 
ternational symposium on resonance ionization spectroscopy and 
its applications; Santa Fe, NM (United States); 24-29 May 1992. 
Order Number DE92017157. Source: OSTI; NTIS; GPO Dep. 

It has been shown that hyperfine structure plays a major role in 
producing “anomalous” odd to even isotope ratios in the step wise 
excitation and ionization of an element with broad bandwidth 
lasers. This investigation is based on the suggestion that isotope 
biases may be avoided by detuning the laser from resonance by 
an amount greater than either the laser bandwidth or the hyperfine 
Splitting, but less than the power broadened width. Our initial ex- 
periments have confirmed that detunings of 6 cm—' are sufficient 
to eliminate these biases in the two-photon stepwise ionization by 
way of the °P, — °P, resonance in Sn with a laser power density 
of 10°W/em?. Also, we have seen that a 1 + 2 resonantly en- 
hanced ionization scheme faithfully reproduces odd to even ratios, 
which can be attributed to beam geometry. 


29232 (INIS-mf-13208, pp. 449) Proton NMR-based magne- 
tometer. Gopalakrishnan, K.V. (Tata Inst. of Fundamental 
Research, Bombay (India)); Gupta, L.C. Department of Atomic En- 
ergy, Bombay (India). Board of Research in Nuclear Sciences. Jan 
1991. 511p. (CONF-9101139-: Solid state physics symposium, 
Bombay (India), 1-4 Jan 1991). In Proceedings of the solid state 
physics symposium held at Bombay during January 1-4, 1991. Vol. 
33C. Order Number DE92001395. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Published in summary form only. MAGNETOMETERS/nuclear 
magnetic resonance; ELECTRONIC CIRCUITS; FREQUENCY 
CONVERTERS; MAGNETIC FIELDS; MAGNETOMETERS; PRO- 
TONS 


29233 Microwave transient analyzer. Gallegos, C.H. (Los 
Alamos National Lab., NM (United States)); Ogle, J.W.; Stokes, 
J.L. To Dept. of Energy. 7 Aug 1990. USA Patent patent application 
7-563,380. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36 ;AC08-88NV10617. Order 
Number DE92017150. Source: OSTI; NTIS; GPO Dep. 

A method and apparatus for capturing and recording indications 
of frequency content of electromagnetic signals and radiation is 
disclosed including a laser light source and a Bragg cell for deflect- 
ing a light beam at a plurality of deflection angles dependent upon 
frequency content of the signal. A streak camera and a microchan- 
nel plate intensifier are used to project Bragg cell output onto 
either a photographic film or a charge coupled device (CCD) im- 
ager. Timing markers are provided by a comb generator and a one 
shot generator, the outputs of which are also routed through the 
streak camera onto the film or the CCD imager. Using the inven- 
tive method, the full range of the output of the Bragg cell can be 
recorded as a function of time. 


29234 Solid-state NMR imaging system. Gopalsami, N.; 
Dieckman, S.L.; Ellingson, W.A. To Dept. of Energy. 1990. USA 
Patent patent application 7-581,957. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE92016873. Source: OSTI; NTIS; GPO Dep. 

An accessory for use with a solid-state NMR spectrometer in- 
cludes a special imaging probe with linear, high-field strength 
gradient fields and high-power broadband RF coils using a back 
projection method for data acquisition and image reconstruction, 
and a real-time pulse programmer adaptable for use by a conven- 
tional computer for complex high speed pulse sequences. 


29235 (SAND-91-2899C) Limitations of multiple feeds in a 
polarimetric-radar compact range. Sorensen, K.W.; Schaedla, 
W.H.; Brock, B.C. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 18p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC04-76DP00789. (CONF-920750— 
6: Institute of Electrical and Electronic Engineers-American 
Physical Society (IEEE-APS) international symposium, Chicago, IL 
(United States), 18-25 Jul 1992). Order Number DE92017526. 
Source: OSTI; NTIS; GPO Dep. 

The compact range has become widely used as a means of sim- 
ulating far-field free-space conditions for RCS measurements. The 
most obvious way to illuminate such a range is to place a single 
feed at the focus of the lens or reflector system which collimates 
the field. However, in order to achieve greater isolation between 
the radar transmitter and receiver over wide bandwidths, two feeds 
are often used. Recently, interest has increased in the use of the 
compact range for performing complete polarimetric measure- 
ments, and the idea of similarly achieving greater polarization 
isolation through the use of multiple feeds is enticing. However, 
when the system is intended to measure the coherent polarization 
scattering matrix, the use of multiple feeds can lead to serious er- 
rors if the feed system is not carefully considered. It is well known 
that the use of a separate transmit and receive feed will result in a 
smail bi-static angle for the RCS measurement. Often, this is con- 
sidered acceptable and of no consequence to the validity of the 
data. As will be shown, the use of separate transmit and receive 
feeds can cause phase errors between the elements of the polar- 
ization scattering matrix. The situation is made worse by the fact 
that the magnitude of these errors depends on the location of the 
scatterer with respect to the range axis. This position dependence 
makes post-measurement correction of the data difficult if not im- 
practical. 3 refs. 


29236 (SAND-92-1541C) Portable acoustic wave sensors 
for volatile organic Frye, G.C.; Cernosek, R.W.; 
Martin, S.J. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-920791— 
5: Information exchange meeting on characterization sensors and 
monitoring, Dallas, TX (United States), 15-16 Jul 1992). Order 
Number DE92018263. Source: OSTI; NTIS; GPO Dep. 

Portable acoustic wave sensor (PAWS) systems are being devel- 
oped for real-time, on-line monitoring of volatile organic compounds 
(VOC's). These systems are built around acoustic wave (SAW) 
devices coated with viscoelastic polymers. Two independent re- 
sponses of the SAW sensor, wave velocity and wave attenuation, 
are measured to provide information about the chemical species 
sorbed by the coating. Rapid, reversible detection of gas phase 
volatile organics has been demonstrated for process monitoring 
and waste minimization in environmentally conscious manufactur- 
ing (ECM) applications and for documenting contaminant 
concentrations in remediation efforts. 


29237 (UCRL-JC—110792) lon microtomography using lon 
time-of-flight. Roberts, M.L. (Lawrence Livermore National Lab., 
CA (United States)); Heikkinen, D.W.; Proctor, |.D.; Pontau, A.E.; 
Olona, G.T.; Felter, T.E.; Morse, D.H.; Hess, B.V. Lawrence Liver- 
more National Lab., CA (United States). 8 Jun 1992. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9206201-3: 3. international con- 
ference on nuclear microprobe technology and applications, 
Uppsala (Sweden), 8-12 Jun 1992). Order Number DE92017257. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed and are in the process of testing an ion 
time-of-flight (TOF) detector system for use in our ion microtomog- 
raphy measurements. Using TOF, ion energy is determined by 
measurement of the ion’s flight time over a certain path length. For 
ion microtomography, the principle advantage of TOF analysis is 
that ion count rates of several hundred thousand counts per sec- 
ond can be achieved as compared to a limit of about ten thousand 
ions per second when using a solid-state silicon surface barrier 
detector and associated electronics. This greater than 10 fold in- 
crease in count rate correspondingly shortens sample analysis time 
or increases the amount of data that can be collected on a given 
sample. Details of the system and progress to date are described. 
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Refer also to citation(s) 27978, 27980, 27981, 27982, 27984, 
28373, 28403, 28639, 28958, 29569, 30287, 30409 


29238 (DOE/AL/52360-T1) Extended battlespace study: Fi- 
nal report. Weaver, W.B.; Jones, E.D.; Henderson, L. BDM Coprp., 
Monterey, CA (United States). 24 Feb 1989. 115p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract AC04-88AL52360. (BDM/MTY-TR-0016-88). Order Num- 
ber DE92018564. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of the Extended Battlespace Study was to evaluate 
the opportunities to employ long-range antitank weapon systems in 
the Federal Republic of Germany (FRG). A number of personal- 
computer based software tools were developed to analyze digitized 
terrain. The digitized terrain used for this study was composed of 
12.5 meter resolution, Defense Mapping Agency elevation and clut- 
ter (vegetation and urban areas) data. These tools produced high 
resolution video map displays and permitted accurate determina- 
tion of intervisibility. in order to test the quality of the intervisibility 
results produced by applying our software to the DMA data, inter- 
visibility predictions were tested at two sites in FRG. The median 
error was about 20 meters, less than twice the resolution of the 
terrain data. The accuracy was independent of range between ob- 
server and target and no systematic errors were discovered. These 
validated tools and terrain data were then used to analyze intervisi- 
bility opportunities between 35 defensive positions and 33 offensive 
paths over 3124 kilometers of target-path segments. Although quite 
different morphologically, the results from both sites were similar. 
In order to take a quick look at the impact of a weapon system that 
could take advantage of these long-range intervisibility opportuni- 
ties in clear weather, the Battalion Combat Outcome Model 
(BCOM) was used to simulate over 400 battles on Fulda and Na- 
tional Training Center sites. BCOM is a stochastic, vehicle-level, 
force-on-force, battalion-level simulation based on real-time casu- 
alty assessment held data. A High Velocity Missile System (HVM) 
with a moderately longer effective range than a TOW system was 
compared to current anti-tank missile systems in a number of sce- 
narios. The major limitation of this study was not incorporating 
historical weather conditions in the absence of an evaluation of the 
fraction of the time such long-range physical intervisibility would be 
useable. 


29239 (ORNL/TM-12097) Predictive modelling and labora- 
tory study of adhesive joint deterioration in the M829 APFSDS 
kinetic energy round: Final report. Griest, W.H. (Oak Ridge Na- 
tional Lab., TN (United States)); Bayne, C.K.; Caton, J.E.; Baldwin, 
R.; Moneyhun, J.H.; Caldwell, W.M.; McCoy, H.E.; Nance, W.M. Jr. 
Oak Ridge National Lab., TN (United States). Apr 1992. 63p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92016616. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Field reports of the deterioration of combustible cartridge case 
wall material and adhesive joint (“skive joint”) strength in the M829 
APFSDS kinetic energy round, although infrequent, indicate the 
need for predictive surveillance of this munition component. The 
main objective of this study was to develop a mathematical model 
of the skive joint strength which would allow prediction of the 
useful field service lifetimes of the M829 under any given set of ex- 
posure conditions and which could be used to define limits for 
storage conditions. A secondary objective addressed the case wall 
strength. These objectives were approached in a two-task study. 
Laboratory studies using coupons cut from the M829 case wall 
identified important variables and factors affecting adhesive joint 
and case wall strength. Accelerated environmental exposures and 
physical tests of full-up M829 rounds provided the data base from 
which predictive models were constructed. 


29240 (SAND-91-1743) Automatic Attenuation/Phase Call- 
bration System (AAPCS). Still, C.J. Sandia National Labs., 
Albuquerque, NM (United States). Jun 1992. 70p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE92017354. Source: OSTI; NTIS; 
GPO Dep. 
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An automatic attenuation/phase calibration system which simulta- 
neously certifies attenuation and transmission angle through up to 
100 dB of loss has been developed at Sandia National Laborato- 
ries. System hardware is commercially available while the software 
and the certification techniques constitute the development effort. 
The system is computer controlled and intended primarily for stan- 
dards type measurements. 14 refs. 


29241 (SAND-91-2494) Development of the SRAM T DFTU/ 
JTA antenna system. Allen, S.E.; Patitz, W.E. Sandia National 
Labs., Albuquerque, NM (United States). Jun 1992. 66p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract AC04-76DP00789. Order Number DE92017743. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report documents the design and development of the SRAM 
T DFUT/JTA antenna system. The antenna system includes the 
antennas for the telemetry, tracking beacon, and flight termination 
systems. These systems are required on the DFTU and JTA test 
flights. The antennas for these three systems were designed to 
conformally wrap around the W91 warhead and fit within a thin re- 
gion between the warhead and nose shell. The antennas radiate 
through a radome in the nose shell. The project was not completed 
due to a cancellation of the program. 16 refs. 


29242 (SAND-92-0148C) Automated test system for re- 
mote badge readers. Holmes, J.P.; DeGroff, T. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9207102—11: Institute of Nuclear Materials 
Management (INMM) annual meeting, Orlando, FL (United States), 
19-22 Jul 1992). Order Number DE92018254. Source: OSTI; 
NTIS; GPO Dep. 

This document describes an automated, data acquisition system 
designed to test the performance of remote badge readers. These 
readers interrogate badges by transmitting and receiving energy. 
The performance of such readers is statistical and can be affected 
by geometrical and environmental variables. Characterization of 
performance, therefore, requires multiple measurements while the 
known variables are controlled. Automation makes this a practical 
task. 


29243 (SAND-92-0151C) Using contraband simulators for 
portal metal detector testing. Murray, D.W. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9207102-14: Institute of Nuclear Materials 
Management (INMM) annual meeting, Orlando, FL (United States), 
19-22 Jul 1992). Order Number DE92018259. Source: OSTI; 
NTIS; GPO Dep. 

Because contraband materials or items are either too dangerous 
or too expensive, contraband simulators have been widely used to 
test contraband detection equipment. Very realistic bomb simula- 
tors have been used to test x-ray scanners, and common 
radioactive sources have been used successfully to test the opera- 
tion of special nuclear material (SNM) radiation detectors. The 
simulators used to test early metal detectors were also reasonably 
successful; however, these simulators were rapidly outdated by the 
introduction of modern active field metal detectors. This paper de- 
scribes some of the earlier attempts to develop metal detector test 
simulators. A successful highly enriched uranium (HEU) simulator 
for metal detector testing is described that has duplicated all the 
characteristics modern equipment is capable of detecting. The pa- 
per also describes the development needed to produce handgun 
simulators that could be used effectively for metal detector perfor- 
mance testing. 


29244 (SAND-92-0433) An investigation of the direct-drive 
method of susceptibility testing. Bonn, R.H. Sandia National 
Labs., Albuquerque, NM (United States). Jul 1992. 25p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE92017349. Source: OSTI; NTIS; 
GPO Dep. 

The Naval Surface Weapons Laboratory has constructed a small 
electrical subsystem for the purpose of evaluating electrical upset 
from various electromagnetic sources. The subsystem consists of 
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three boxes, two of which are intended to be illuminated by electro- 
magnetic waves. The two illuminated boxes are connected by two 
unshielded cable bundles. The goal of the Navy test series is to 
expose the subsystem to electromagnetic illumination from several 
different types of excitation, document upset levels, and compare 
the results. Before its arrival at Sandia National Laboratories (SNL) 
the system was illuminated in a mode stirred chamber and in an 
anechoic chamber. This effort was a continuation of that test pro- 
gram. The Sandia tests involved the test methodology referred to 
as bulk current injection (BCI). Because this is a poorly-shielded, 
multtiple-aperture system, the method was not expected to compare 
closely to the other test methods. The test results show that. The 
BCI test methodology is a useful test technique for a subset of lim- 
ited aperture systems; the meth will produce incorrect 
answers when used improperly on complex systems; the methodol- 
ogy can produce accurate answers on simple systems with a 
well-controlled electromagnetic topology. This is a preliminary study 
and the results should be interpreted carefully. 


29245 (SAND-92-1389C) Status of the Video imaging 

tem for Detection, Tracking, and Assessment (VISDTA) 
scanning sensor program. Pritchard, D.A. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. 3p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9210111—1: International Car- 
nahan conference on security technology, Atlanta, GA (United 
States), 14-16 Oct 1992). Order Number DE92016451. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The Video Imaging System for Detection, Tracking, and Assess- 
ment (VISDTA) is an automatic scanning, wide area, surveillance 
sensor with built-in change detection and video motion detection 
features. Several of these thermal imager-based systems have 
been deployed worldwide for demonstration, evaluation, and im- 
provement of site security. Recent modifications and performance 
improvements are described in terms of environmental and me- 
chanical ruggedness, and detection probability. In addition, a 
VISDTA expansion is described that could convert many fixed-view 
cameras into change-detection sensors and further into video mo- 
tion detection (VMD) devices. This modification proposes easy 
addition of VMD capability to many existing installations. A 
summary is included of the recent efforts to transfer VISDTA tech- 
nology to industry. 3 refs. 


29246 (SAND-92-1469C) The Linear Infrared Scanning Ar- 
ray Image Processor for the Mobile Intrusion Detection and 
Assessment System. Beer, C.L. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. 6p. ed by De- 
partment of Defense, Washington, DC (United States). IACRO 
91-828. (CONF-9207102-10: Institute of Nuclear Materials Man- 
agement (INMM) annual meeting, Orlando, FL (United States), 
19-22 Jul 1992). Order Number DE92018256. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The Linear Infrared Scanning Array Image Processor (LISA IP) 
will be used to improve the image processing capabilities of the 
Mobile Intrusion Detection and Assessment System (MIDAS). Mi- 
DAS is a security system designed to be quickly deployed for wide 
area coverage of a mobile asset. It uses two passive infrared 
imaging sensors, one for intruder detection and one for assess- 
ment. The intrusion detection sensor, the Linear Infrared Scanning 
Array (LISA), covers a 2.2 kilometer annular area. LISA produces a 
360 degree infrared image once every two seconds. Intruders are 
detected using image processing techniques that recognize 
changes in the image. Locations of the changes are then used for 
tracking. Previously, the image processing algorithm were imple- 
mented in software. This limited the processing speed of the 
system and made it difficult to manipulate the images. The LISA IP 
is an upgrade of the LISA system. It consists of specialized image 
processing hardware to perform most of the image manipulation 
routines for target detection. In addition, the LISA IP performs clus- 
tering of detected regions and performs adaptive thresholding of 
images such that local detection sensitivity may be increased or 
decreased automatically. 


29247 (SAND-92-1597C) Finite-difference sis of a 
buried munitions storage bunker subject to direct lightning 
and comparison with experiment. Merewether, K.O.; Morris, 


M.E. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (CONF-9210113—2: 1992 inter- 
national conference on lightning and static electricity, Atlantic City, 
NJ (United States), 6-8 Oct 1992). Order Number DE92017420. 
Source: OSTI; NTIS; GPO Dep. 

Recently, significant progress has been made in using finite- 
difference analysis cod es to simulate the responses of complex 
structures due to direct lightning. Advances have been made in in- 
terfacing a finite-difference code with commercial computer aided 
design tools, in suppressing a weak instability associated with the 
thin-wire algorithm for modeling conductors much smaller than a 
cell size, and in visualizing the results with color movies. Prelimi- 
nary comparisons between the results of the finite-difference code 
and the results obtained during a recent rocket-triggered lightning 
test are also presented. 


(SAND-92-1677C) Advanced Alarm Multiplexer 
Communication System design. Liang, A.Y. Sandia National 
Labs., NM (United States). 14 Jul 1992. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-9207102-—13: Institute of Nuclear Mate- 
rials Management (INMM) annual meeting, Orlando, FL (United 
States), 19-22 Jul 1992). Order Number DE92018261. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

An Advanced Alarm Multiplexer Communication System 
(AAMCS) based on a fiber-optic local area network (LAN) is 
proposed in this study. The system is intended for high security ap- 
plications and is particularly suitable for deployment at DOE’s 
numerous weapons facilities. Many unique features of this design 
provide distinctive advantages over a traditional system. For exam- 
ple, it is designed with built-in options for full DES encryption from 
the sensor all the way to the host computer to enhance line secu- 
rity. Due to its Fiber Distributed Data Interface (FDDI)-based 
design, the system can provide both intrinsic data line redundancy 
and fault recovery capabilities. More importantly, the proposed sys- 
tem also adapts a module architecture which separates the alarm 
muttiplexing/data gathering function from the LAN-based data com- 
munication system. This design takes advantage of the latest 
commercial developments and standards by using the readily avail- 
able and interchangeable, as well as low-cost and robust, 
commercial components, systems, and communication protocols. 
The system is also extremely flexible to expand, upgrade, or inte- 
grate with other security functions due to its high bandwidth 
fiber-optic medium and modular design. 


29249 (SAND-92-1704C) Flexible data communications: 
The primary challenge in rapidly deployable integrated secu- 
rity . Jacobson, K. (HQ Electronic System Center, 
Hanscom AFB, Massachusetts (United States)); Christiansen, M.L. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
7p. Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9207102-17: In- 
stitute of Nuclear Materials Management (INMM) annual meeting, 
Orlando, FL (United States), 19-22 Jul 1992). Order Number 
DE92018279. Source: OSTI; NTIS; GPO Dep. 

The change in the world military posture and the reduction in 
military personnel require the flexible and rapid deployment of pri- 
ority defense assets. Air Force security personnel and operators 
must maintain the ability to secure these deployed assets and re- 
ceive advanced warning of threats. The Air Force will meet this 
need through the Dispersed Integrated Security System (DISS). 
The system will be rapidly deployable, relocatable, support mission 
flexibility, and be capable of intrusion detection, area and alarm 
display, night assessment, and wireless data communications. 
Wireless links, as obtained through radio, are quickly deployed and 
cost less than their hardwire counterpart when labor cost and 
equipment reuse are considered. DISS communications systems 
will be flexible and have broad application. By integrating commer- 
cial components and using menu-driven setup procedures, low 
cost, versatile, easy-to-use communication systems will be imple- 
mented to meet Air Force user requirements and provide desired 
capabilities. 
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29250 (UCID-21771-Rev.1) Computation of small scale ve- 
locity turbulence and its effect on Optical scintillations and 
stimulated thermal Rayleigh scattering. Viecelli, J.A.; Chambers, 
D.H.; Karr, T.J. Lawrence Livermore National Lab., CA (United 
States). 23 Sep 1991. 37p. Sponsored by USDOE, Washington, 
DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92018934. Source: OSTI; NTIS; GPO Dep. 

Coherent high-power light beams propagating long distances 
through turbulent fluids are subject to many kinds of scattering ef- 
fects; among these are small-scale thermal index instabilities, in 
which the fluid is heated by the small fraction of light absorbed, 
amplifying the pre-existing index fluctuations and producing 
stimulated small-angle Rayleigh scattering. Turbulent velocity fluc- 
tuations can inhibit the rate of growth of these instabilities by 
dispersing the thermal perturbations created by the beam. Methods 
for computing the turbulent diffusion of the heating perturbations, 
compatible with fast Fourier transform beam propagation computa- 
tions, are presented. Propagation calculations of scintillation 
coherence times and small-scale velocity turbulence thresholds for 
stimulated thermal Rayleigh scattering are included. 16 ref. 


29251 (UCRL-52000-92-3) Energy and Technology Review. 
Sefcik, J.A.; de Vore, L.; Gleason, K.; Highstone, H.; Kroopnick, H.; 
Sanford, N.M. (eds.). Lawrence Livermore National Lab., CA 
(United States). Mar 1992. 35p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92018098. Source: OSTI; NTIS; GPO Dep. 

The Lawrence Livermore National Laboratory, was established in 
1952 to do research on nuclear weapons and magnetic fusion en- 
ergy. Since then, we have added other major programs, including 
laser fusion and laser isotope separation, biomedical and environ- 
mental science, strategic defense, and applied energy technology. 
These programs, in turn, require research in basic scientific disci- 
plines, including chemistry and materials science, computer 
science and technology, engineering, and physics. The Laboratory 
also carries out a variety of projects for other Federal agencies, 
Energy and Technology Review is published monthly to report on 
unclassified work in all our program. Three projects are described 
in this issue. Numerical simulations of electromagnetic waves and 
plasmas in realistic geometries. Our numerical methods for simulat- 
ing electromagnetic waves and plasmas in realistic geometries 
allow the use of unstructured meshes. Simulations can now ad- 
dress the spatial scales and boundary shapes of real devices, 
making them more useful for engineering applications that range 
from accelerators and fusion reactor components, to plasma 
torches, electronic devices, antenna design, and radar cross sec- 
tions. Kestrel: A high-altitude balloon platform. We have design 
and tested a ship-board, balloon-launch method for flying a scien- 
tific payload at altitudes above 25 km for a period of several hours 
to obtain missile-launch plume data at infrared, visible, and ultravi- 
olet wavelengths. Increasing laser power with beamlet architecture. 
We are developing a new laser architecture to increase the power 
output of lasers used for inertial confinement fusion experiments. 
This architecture is an assembly of optically independent units or 
modules called “beamlets.” Each beamlet will have an aperture of 
about 30 cm? and will deliver to the target an output of 3.5 to 7.0 
kJ at a 351-nm wavelength. 


29252 (UCRL-CR-110417) Foreign asset evaluation: A5 
test report. Hutchinson, W.E. (TRW Defense Systems Group, Car- 
son, CA (United States). Systems Engineering and Development 
Div.); Sawires, K.A.; Wharton, K.R.; Fromme, D.A.; Lane, P.D.,; 
Youngman, J.Y. Lawrence Livermore National Lab., CA (United 
States); TRW Defense Systems Group, Carson, CA (United 
States). Systems Engineering and Development Div. 15 Jan 1991. 
401p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE92017991. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report documents the results of High Altitude Electromag- 
netic (HEMP) coupling tests conducted on a system of foreign 
origin. These tests were a part of an overall Foreign Asset Evalua- 
tion Program. The Foreign Asset Evaluation Program performed 
state-of-the-art EMP and HPM evaluations of several Foreign As- 
sets to predict their response and identify exploitable weaknesses. 
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This program was designed to evaluate the methods for predicting 
EMP and HPM response/survivability/lethality of a variety of foreign 
hardware, in addition to identifying trends in the data itself. 


29253 (UCRL-ID-109110) The CALS Test Network MIL-D- 
28003 CGM Test Packet. Lawrence Livermore National Lab., CA 
(United States). 25 Nov 1991. 52p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92018935. Source: OSTI; NTIS; GPO 
Dep. 
Prepared for Air Force Logistics Command. 

This CALS Test Network MIL-D-28003 (CGM) Test Packet, to- 
gether with the floppy disk described in Attachment A, contains 
information useful in conducting tests of the military specification 
MIL-D-28003 using CGM interpreters. The use of this material 
helps evaluate and demonstrate industry's and government's use 
of MIL-D-28003 in accordance with the CALS initiative. The CALS 
Test Network (CTN), the organization tasked with testing and 
demonstrating the CALS digital data interchange standards among 
industry and government, will use this packet in the tests that it 
conducts. The results derived from this testing will allow the CTN 
to suggest modifications to vendors’ CGM software, the ANSI/ISO 
standard for CGM, and most importantly, the MIL-D-28003 military 
specification. However, the greatest use of this test packet is ex- 
pected to be by industry and Service components as they test and 
evaluate their own CALS CGM capabilities independently of the 
CTN. 


29254 (UCRL-ID-110239) Raster data transfer test using 
DATA DEVELOPMENT Inc. produced data: MIL-R-28002 Type | 
Raster: Quick Short Test Report. Air Force Air Materiel Com- 
mand, Wright-Patterson AFB, OH (United States); Lawrence 
Livermore National Lab., CA (United States). 18 Mar 1992. 24p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CTN-91-020). Order 
Number DE92018937. Source: OSTI; NTIS; GPO Dep. 

The DoD Computer-aided Acquisition and Logistic Support 
(CALS) Test Network (CTN) is conducting tests of the military stan- 
dard for the Automated Interchange of Technical Information, 
MIL-STD-1840A, and its companion suite of specifications. The 
CTN is a DoD-sponsored confederation of voluntary participants 
from industry and government, managed by the Air Force Logistics 
Command. The primary purpose of the CTN is to evaluate the ef- 
fectiveness of the CALS standards for technical data interchange 
and to demonstrate the capability and operational suitability of 
these standards. To this end, testing should represent the systems 
and applications in use by a large number of participants. Sampling 
a wide cross-section of industry and government will gain feedback 
on the various interpretations of the standards and broaden the 
base of industry participation in the CALS initiative. This test was 
conducted to allow DATA DEVELOPMENT, Inc, to demonstrate 
their ability to generate a MIL-R-28002 data file. The objective was 
to evaluate their interpretation of the MIL-R-28002 standards, 
thereby assisting the CTN in substantiating the validity of the stan- 
dards or recommending changes to these standards and the 
references to national or international standards. Additionally, Quick 
Short Test Reports (QSTRS) are intended to promote industry and 
government participation in the CALS initiative, developing a level 
of confidence in the technology, and furthering mission objectives. 


29255 (UCRL-ID-110732) Shrapnel protection testing in 
support of the proposed Site 300 Contained Firing Facility. 
Pastrnak, J.W.; Baker, C.F.; Simmons, L.F. Lawrence Livermore 
National Lab., CA (United States). 4 Aug 1992. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92018785. Source: OSTI; NTIS; GPO 
Dep. 
In preparation for the planned Contained Firing Facility at LLNL’s 
Site 300, various multi-layered shrapnel protection schemes were 
investigated with the intent of minimizing the amount of material 
used in the shielding. As a result of testing, it was found that two 
pieces of 1-in.-thick mild steel plate provide adequate 
general-purpose protection from shrapnel generated by normal hy- 
drodynamic and cylinder shots at Bunker 801. 8 refs. 
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29256 (UCRL-LR-110224) Optimal attack strategy against 
a defended target base with a value structure. Chrzanowski, 
P.L. Lawrence Livermore National Lab., CA (United States). 21 Apr 
1992. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CTS—29-92). Order Num- 
ber DE92016769. Source: OSTI; NTIS; GPO Dep. 

This purpose of this research was to derive a set of formulas that 
describe the results of an optimal attack against a defended set of 
targets that vary in their importance. The optimal attack is one that 
maximizes the damage to the target set in a strike with a specified 
number of weapons. The corresponding strike plan is described by 
the number of weapons designated to attack each target. Formulas 
that describe the attack tactics and the resultant damage to the tar- 
get set are derived for the case in which the value of the targets 
can be described by a Pareto distribution. the parameters that de- 
scribe the attack and the target set are listed. The formulas for a 
case in which targets are undefended are presented,also. When 
targets are defended, attack results critically depend on the type of 
defense. Two bounding cases are described here. The first is a 
randomly subtractive defense. For this defense, the intended target 
of each attacking weapon is not known to the defender, and the 
impact of the defense is to randomly subtract weapons from the at- 
tack. The procedure used to determine the tactics and resultant 
damage in the case of randomly subtractive defenses is described. 
The other bounding defense case is adaptive preferential defense 
for which the defense knows the intended target of each attacking 
weapon and can adjust defensive tactics to minimize damage. The 
results for an adaptive preferential defense are shown. A reason- 
ably accurate and simplified set of formulas that cover the results 
shown in the other tables is presented. 
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29257 (SAND—91-2654C) Rocket-triggered lig test of 
an earth-covered munitions storage bunker. Schnetzer, G.H.; 
Fisher, R.J. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9210113—1: 
1992 international conference on lightning and static electricity, At- 
lantic City, NJ (United States), 6-8 Oct 1992). Order Number 
DE92016790. Source: OSTI; NTIS; GPO Dep. 

During the summer of 1991, nine negative cloud-to-ground light- 
ning flashes, comprising a total of 38 individual return strokes, 
were triggered to designated attachment points on a munitions 
storage bunker. Measurements were simultaneously made of the 
incident flash currents, both return-stroke and continuing current 
components, and of response at 24 test points located throughout 
the bunker. The recorded responses included currents, voltages, 
and electric and magnetic fields throughout the structure and its 
lightning protection system. The maximum responses observed at 
each test point, as directly measured and a linearly scaled to me- 
dian and severe return-stroke incident current amplitudes, are 
presented and discussed. 8 refs. 


29258 (UCRL-CR-108939) HOB curves for 0.5-g NP 
charges. Reichenbach, H. (Ernst Mach Inst., Freiburg (Germany)); 
Kuhl, A. Lawrence Livermore National Lab., CA (United States); 
Defense Nuclear Agency, Alexandria, VA (United States); Ernst 
Mach Inst., Freiburg (Germany); R and D Associates, Los Angeles, 
CA (United States). Jun 1991. 42p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Contract DNA 001-88-C-0125. (DNA-TR—90-223). Order 
Number DE92018068. Source: OSTI; NTIS (US Sales Only); GPO 


Experiments are described on the reflection of spherical blast 
waves from planar surfaces. The blast waves were created by the 
detonation of 0.5-g spherical charges of Nitropenta. The scale of 
the experiments was about 1/1000 per kiloton. A parametric series 
of height-of-burst (HOB) experiments were conducted over 
hydrodynamically smooth and rough surfaces. Peak pressure mea- 
surements were used to construct isobaric HOB curves. We found 
that the experimental HOB curves were significantly below those 
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based on the von Neumann two-shock theory in the transition re- 
gion between regular and Mach reflection. This effect suppresses 
the extended “knees” in the HOB curves in the low pressure 
regime (Ap < 1 bar). This trend was confirmed by comparison with 
data from large scale field tests. 


29259 (UCRL-ID-110679) HMX particle size analysis, round 
robin. Scribner, K.J. Lawrence Livermore National Lab., CA 
(United States). Jun 1992. 47p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92018663. Source: OSTI; NTIS; GPO Dep. 

The Lawrence Livermore Nationa! Laboratory is conducting a 
round robin study on the particle size analysis of five selected lots 
of HMX. This interim report discusses the results from the first five 
(of 13) participating laboratories. One analysis is via Buckbee 
Mears microformed screens and the other four all use laser diffrac- 
tion techniques. In one case, a laser diffraction system displayed 
excellent agreement with the screen analysis for all five lots of 
HMX. But there is clear evidence that the results obtained are 
dependent on the sample preparation and presentation to the mea- 
surement system. 
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29260 (LA-UR-92-1145) Interdisciplinary hydrogeologic 
site characterization at the Nevada Test Site. Hawkins, W.L. (Los 
Alamos National Lab., NM (United States)); Wagoner, J.L.; Drel- 
lack, S.L. Los Alamos National Lab., NM (United States). [1992]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-921082-1: American Institute of 
Hydrology, Portland, OR (United States), 17-22 Oct 1992). Order 
Number DE92013550. Source: OSTI; NTIS; INIS; GPO Dep. 

The Nevada Test Site was established in 1950 as a continental 
area for testing nuclear devices. Hydrogeologic investigations be- 
gan in earnest with the US Geological Survey mapping much of the 
area from 1960 to 1965. Since 1963, all nuclear detonations have 
been underground. Most tests are conducted in vertical shafts, but 
a small percentage are conducted in tunnels. The majority of deto- 
nation points are above the water table, primarily in volcanic rocks, 
but sometimes in alluvium. Hydrogeologic investigations began in 
earnest with the US Geological Survey's mapping of much of the 
NTS region from 1960 to 1965. Following the BANEBERRY test in 
December 1970, which produced an accidental release of radioac- 
tivity to the atmosphere, the US Department of Energy (then the 
Atomic Energy Commission) established the Containment Evalua- 
tion Panel (CEP). Results of interdisciplinary hydrogeologic 
investigations for each test location are included in a Containment 
Prospectus which is thoroughly reviewed by the CEP. 


29261 (SAND-91-0285) The delayed gamma environment 
produced by exoatm ic nuclear detonation. 
Spletzer, B.L. Sandia National Labs., Albuquerque, NM (United 
States). Jul 1992. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE92019321. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The production of delayed gamma ray radiation from the debris 
following a nuclear weapon detonation in space can produce an 
environment that is detrimental to various sensor systems on 
space-based assets. This report examines the nature of this de- 
layed gamma envirorunent and provides guidelines for assessing 
its severity. A full derivation of the environment is presented based 
on a simple symmetric model. Included in the environment are sin- 
gle burst and multiburst scenarios and an estimate of the radiation 
resulting from the distributed weapon debris and the debris plated 
out on the space-based asset. All results are presented in para- 
metric form to allow them to be applied directly to a wide range of 
engagement scenarios. A brief discussion of the nature of required 
shielding to survive a gamma environment is presented. Methods 
of mitigating the radiation environment are discussed. The report 
concludes that levels in excess of 10'' MeV/(cm?-s) per cal/cm? x- 
ray will exist for several seconds after a burst. In the event of a 
multiburst scenario, gamma dose rates of approximately 10'* MeV/ 
(cm?.s) can be expected for each cal/cm* per second of prompt 
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dose received during the time of the scenario. These results show 
that it will be necessary to provide mitigation of the debris environ- 
ment or shielding against it to achieve functional sensor systems 
during a nuclear engagement. 


29262 (SAND-92-0940) Development report for the 
MC4265 Warhead Programmer. Saverino, E.L. Sandia National 
Labs., Albuquerque, NM (United States). Jul 1992. 23p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO4- 
76DP00789. Order Number DE92019319. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report documents the early development of the MC4265 
Warhead Programmer in support of the W91/SRAM-T program and 
its physical and electrical characteristics. We describe its operation 
and present an overview of its mechanical design history and its 
electrical design. Included are software flow diagrams. 


29263 (SAND-92-1238C) Transportable, modular, high 
security vault utilizing pin connections. Linker, K.L. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9210111-4: International Car- 
nahan conference on security technology, Atlanta, GA (United 
States), 14-16 Oct 1992). Order Number DE92018265. Source: 
OSTI; NTIS; GPO Dep. 

A rapid deployment access delay system (RAPADS) has been 
designed to provide high security protection of valued assets. The 
system or vault is transportable, modular and utilizes a pin connec- 
tion design to attach individual panels together to construct the 
vault. The pin connection allows for quick assembly, disassembly 
and a method of constructing vaults of various sizes to meet a 
specific application. Because of the unique pin connection and 
overlapping joint arrangement, a sequence of assembly steps are 
required to assembly the vault. As a result, once the door is closed 
and locked, all pin connections are concealed and inaccessible. 
This provides a high level of protection in that no one panel or con- 
nection is a vulnerability point. This paper presents the RAPADS 
concept, design and fabrication of its components. 2 refs. 


20264 (WSRC-MS-91-092) Admiral Barr’s briefing book. 
Buckner, J.T. Westinghouse Savannah River Co., Aiken, SC 
(United States). 12 Feb 1991. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE92018539. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The mission of the tritium facilities ant the Savannah River Site 
is to provide tritium reservoirs, a vital component in our nation’s 
nuclear weapons technology. Tritium operations are divided among 
four major facilities: Building 232-H, extraction and purification; 
Building 234-H, loading and unloading; Building 238-H, reclamation; 
Building 233-H, replacement tritium loading facility (RTF). These 
buildings and their equipment are described in detail. (GHH) 
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29265 (LA-UR-92-2085) Effects of source-region phe- 
nomenology on seismic discrimination. Taylor, S.R. Los Alamos 
National Lab., NM (United States). 15 Jun 1992. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9205166-2: DOE/LLNL verification sym- 
posium on technologies for monitoring nuclear tests related to 
weapons proliferation, Las Vegas, NV (United States), 6-7 May 
1992). Order Number DE92017441. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Seismic discrimination and yield-estimation studies have demon- 
strated the importance of explosion-source region phenomenology 
to the monitoring of nuclear test ban treaties. In this paper, we 
examine source-region factors that control spectral ratio discrimina- 
tion of NTS nuclear explosions and western US earthquakes. We 
discuss how near-source geology controls the shape of the 
spectral-ratio curve for explosions. An explosion-source model de- 
rived by Denny and Johnson (1991) is used to fit the spectral-ratio 
data and illustrates the dependence of the pressure-time history 
acting at the elastic radius on the physical state of the materials on 
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the near-source region. We then summarize two detailed studies of 
a missed violation (a nuclear explosion that looks like an earth- 
quake) and a false alarm (a naturally occurring event that looks 
like a nuclear explosion). In both cases, source-region effects could 
be modeled that resulted in the radiation of anomalous seismic 
spectrum. These studies underscore the importance that an im- 
proved understanding of source-region phenomenology has on 
predicting monitoring capabilities in widely different geologic 
environments, assessing opportunities for evasion, and for the res- 
olution of false alarms. 


29266 (LA-UR-92-2352) High-speed test station for solid- 
state imagers. Yates, G.J. (Los Alamos National Lab., NM (United 
States)); Albright, K.L.; Turko, B.T. Los Alamos National Lab., NM 
(United States). [1992]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36 ;AC03- 
76SF00098. (CONF-920792-19: SPIE international symposium on 
optical applied science and engineering, San Diego, CA (United 
States), 19-24 Jul 1992). Order Number DE92018990. Source: 
OSTI; NTIS; GPO Dep. 

A PC-based programmable solid-state imager test station has 
been designed and is in final development phases. It is designed 
to provide a flexible universal high-speed platform for evaluation of 
different imager designs and formats including various multiport 
configurations. The system provides drive and acquisition circuitry 
and components to allow electro-optic characterization of imagers 
as a function of pixel readout rate. The data are scan-converted to 
RS- 170 format for analysis. The system's functional capabilities 
and performance are presented. Examples of program code to 
generate three phase clocks for an 8-port Frame Transfer EEV 
CCD are included. A sampling of preliminary results obtained from 
variable rate clocking of this imager will be discussed. 


29267 (LA-UR-92-2473) Intrasonic monitoring of UGTs and 
earthquakes for discrimination. Whitaker, R.W.; Noel, S.; 
Mutschlecner, J.P.; Davidson, M. Los Alamos National Lab., NM 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9205166-3: DOE/LLNL verification symposium on technologies for 
monitoring nuclear tests related to weapons proliferation, Las Ve- 
gas, NV (United States), 67 May 1992). Order Number 
DE92018600. Source: OSTI; NTIS; GPO Dep. 

Over the last several years, as part of Los Alamos verification 
activity, low frequency acoustics measurements have been made 
of underground nuclear tests (UGTs). The measurements have 
been made with arrays at St. George, Utah, and Los Alamos, New 
Mexico; both arrays operate continuously, and many earthquakes 
(EQs) have been recorded as well. The general frequency range is 
0.1 to 10 Hz, in the infrasonic domain. In this domain the atmo- 
spheric signals are still longitudinal pressure waves. Propagation 
for frequencies around 1 hz is excellent with little excess attenua- 
tion over simple geometric spreading. Measured peak to peak 
pressure levels range from 0.1 to 60 ybars, where one bar is nor- 
mal atmospheric pressure. We employ standard array processing 
techniques (beamforming) to derive the usual outputs of correlation 
coefficient, trace velocity, duration, power spectrum, and azimuth 
for sequential windows of data. Undesired signals can be sub- 
tracted from the beam, and frequency filtering can be used to 
improve signal to noise in desired passbands. 
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29268 (CONF-920792—7) Advanced matrix-based algorithm 
for ion beam milling of optical components. Carnal, C.L. (Ten- 
nessee Technological Univ., Cookeville, TN (United States). Dept. 
of Electrical Engineering); Egert, C.M.; Hylton, K.W. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From SPIE international symposium on optical applied science and 
engineering; San Diego, CA (United States); 19-24 Jul 1992. Order 
Number DE92016904. Source: OSTI; NTIS; GPO Dep. 

Control of an ion beam for milling optical surfaces is a nontrivial 
problem in two-dimensional deconvolution. The ion milling operation 
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is performed by moving an ion beam gun through a grid of points 
over the surface of an optical workpiece. The control problem is to 
determine the amount of time to dwell at each point in the grid to 
obtain a desired surface profile. This research treats the problem in 
linear algebra terms. The required dwell times are the solution to a 
large, sparse system of linear equations. Traditional factorization 
methods such as Gaussian elimination cannot be used because 
the linear equations are severely ill conditioned. Theoretically, a 
least-squares solution to this problem exists. Practical approaches 
to finding a minimal least-squares solution are discussed. 5 refs. 


29269 (LA-11737-MS-Vol.1) Beam Experiments Aboard a 
Rocket (BEAR) Project: Final report: Volume 1, Project sum- 
mary. Nunz, G.J. Los Alamos National Lab., NM (United States). 
Jan 1990. 103p. Sponsored by Department of Defense, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(BEAR-DT—7-1). Order Number DE92018091. Source: OSTI; NTIS; 
GPO Dep. 

The US Department of Defense’s Strategic Defense Initiative Or- 
ganization is sponsoring the development of neutral particle beam 
(NPB) technology for strategic defense applications. The first step 
in demonstrating the functioning of an NPB in space was the de- 
velopment and launch of the Beam Experiments Aboard a Rocket 
(BEAR) in New Mexico in July 1989. A government, laboratory, 
and industrial team, under the technical coordination of Los 
Alamos National Laboratory, designed, developed, and tested the 
BEAR payload. The primary objective of BEAR was the operation 
of an NPB accelerator in space. The payload was also designed to 
study (1) the effects on the space vehicle of emitting an NPB and 
associated charged beams into the space environment; (2) the 
propagation and attenuation characteristics of an NPB in space; (3) 
the dynamics of the charged particle components of the beam in 
the geomagnetic field; (4) the effects of neutral effluents from the 
vehicle; and (5) any anomalous or unanticipated phenomena asso- 
ciated with operating an NPB in the space environment. The BEAR 
experiment successfully demonstrated operation of an NPB accel- 
erator and propagation of the neutral beam as predicted in space, 
obtained first-of-a-kind NPB physics data, and demonstrated the 
ability of the BEAR accelerator to survive recovery and to continue 
operating normally. No unanticipated phenomena were encoun- 
tered that would significantly delay further development of NPB 
technology for defensive, space-based weapon systems. 


29270 (LA-12384-MS) Steps towards a global system of 
defense. Canavan, G.H. Los Alamos National Lab., NM (United 
States). Jul 1992. 65p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92019299. Source: OSTI; NTIS; GPO Dep. 

This report discusses steps towards global defenses, areas of 
accord and disagreement over the current US program, the basis 
for cooperation, options in joint early warning, areas for cooperation 
on nonnuclear interceptors, and issues in space and air defenses. 
It discusses the progressive objectives defenses could satisfy in 
successive periods and the impediments to their realization. 


29271 (SAND-91-2821C) The Core Support Module: Open 
architecture basis for SDIO command centers. Malm, B.N. 
(Sandia National Labs., Albuquerque, NM (United States)); 
Hochberg, L.T.C.R. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 9p. Sponsored by nt of Defense, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9210126-1: Military communications conference, San 
Diego, CA (United States), 11-14 Oct 1992). Order Number 
DE92017424. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The Core Support Module (CSM) the collection of hardware and 
software components on which the mobile and fixed Command and 
Control Elements of the Global Protection Against Limited Strikes 
(GPALS) strategic defense segment will be based. The CSM pro- 
vides interconnectivity, device control and monitoring, and circuit 
fault isolation for a command center. It is both a packaging tech- 
nique attending to TENNEST and ENW concerns as well as an 
open command center architecture based on emerging government 
and industry standards. The driving document describing these 
standards is the Fixed and Mobile Standard (FMS) sponsored by 
the Strategic Defense Initiative Organization (SDIO). Among others, 


it calls for use of: POSIX operating system interface, Ada program- 
ming language, X Windows user interface, SQL database interface, 
TCP/IP networking, Ethernet protocols, VNE hardware, and stan- 
dard packaging methods. The CSM provides an FMS-compliant 
basis for the SDIO Command and Control Element Program. 
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29272 (KFK-5002) Models of learning and the processing 
of knowledge. Keller, H.B.; Weinberger, T. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Inst. fuer Datenverarbeitung in 
der Technik; Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Schadstoffbeherrschung in der Umwelt (PSU). Mar 1992. 
86p. (In German). Order Number DE92548995. Source: OSTI; 
NTIS (US Sales Only). 

The optimisation of the operation of technical systems or pro- 
cesses, in order to avoid the production of ecologically harmful 
substances, in sense of an active conservation of the environment, 
is the aim of an innovative process-control. Besides the standard 
methods of computer science, new methods like knowledge-based 
techniques can be used. The essential learning theories, originally 
belonging to the psychology of learning, are presented. In the field 
of problem-solving the three problemtypes interpolation, synthesis 
and diagnostic as well as different problem-solving strategies are 
treated. Structural changes in memory, caused by the development 
of problem-solving abilities are inverstigated. The four different the- 
oretical approaches for knowledge acquisition are presented in 
detail. These approaches are analysed and critically judged with 
respect to starting-points of the representation in memory, methods 
for problem-solving and the capability of learing. In this context an 
extension of the scheme-theoretical approach, the concept of cog- 
nitive schemes, is presented and outlined in its essentials. (orig.). 
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29273 (ANL/CP-75268) Reduction in global warming due 
to fuel economy improvements and emissions control of crite- 
ria pollutants: New US light-duty vehicles (1968-1991). Pitstick, 
M.E. (Argonne National Lab., IL (United States)); Santini, D.J.; 
Chauhan, H. Argonne National Lab., IL (United States). [1992]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-920801-—11: 27. intersociety 
energy conversion engineering conference, San Diego, CA (United 
States), 3-7 Aug 1992). Order Number DE92016636. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper explores the impact of US emission controls and fuel 
economy improvements on the global warming potential (GWP) of 
new light-duty vehicles. Fuel economy improvements have reduced 
the GWP of both passenger cars and light-duty trucks by lowering 
the per mile emissions of carbon dioxide (CO2). Further GWP re- 
ductions have been achieved by emission standards for criteria 
pollutants: carbon monoxide (CO), hydrocarbons (HC), and nitro- 
gen oxides (NOx). The GWP of a criteria pollutant was calculated 
by multiplying the emission rate by a relative global warming factor 
to obtain a CO2 equivalent emission rate. Both CO. and criteria 
pollutant emission rates per vehicle have decreased substantially 
for new light-duty vehicles over the period from 1968 to 1991. Over 
that period, the GWP from CO. was reduced by almost 50% in 
new vehicles by improving fuel economy. In that same time period, 
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the GWP from criteria pollutants from new vehicles was reduced 
with emission controls by from 80% to 90% depending on the 
global warming time frame of interest. Consequently, total reduc- 
tions in the GWP of new passenger cars and light-duty trucks have 
been on the order of 55 to 75 percent compared to precontrol (be- 
fore 1968) new vehicles. However, the reduction in GWP caused 
by emission control of criteria pollutants has been larger than the 
reduction caused by improved fuel economy (i.e., reduced COz). 
The contribution of criteria pollutants to the GWP of precontrol new 
vehicles was substantial, but their contribution has been reduced 
significantly due to US emission controls. As a result, the contribu- 
tion of criteria pollutants to global warming is now much less than 
the contribution of CO2 from fuel consumption. 


20274 (ANUCP-76148) Estimating monthly and state-level 
NO,, SO2, VOC and CO. emissions using the MSCET date- 
base. Cilek, C.M.; Kohout, E. Argonne National Lab., IL (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-920464— 
3: 23. annual Pittsburgh conference on modeling and simulation, 
Pittsburgh, PA (United States), 30 Apr - 1 may 1992). Order Num- 
ber DES2016398. Source: OSTI; NTIS; GPO Dep. 

This paper describes the Month and State Current Emission 
Trends (MSCET) database. It describes the methodology used to 
estimate NOx, SO2, VOC, and CO. emissions and the data 
sources used by the methodology. Selected emissions results from 
the database are presented. 2 refs., 6 figs. 


29275 (ANSTO-E-704) Environmental survey at Lucas 
Heights Research Laboratories, 1990. Hoffmann, E.L. Australian 
Nuclear Science and Technology Organisation, Lucas Heights 
(Australia). Oct 1991. 30p. Order Number DE92640597. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Results are presented of an environmental survey conducted in 
the neighbourhood of the Lucas Heights Research Laboratories 
during 1990. No radioactivity which could have originated from 
these laboratories was found in samples collected from possible 
human food chains. All low-level liquid and gaseous waste dis- 


charges were within authorised limits. The maximum possible 
annual dose to the general public from airborne waste during this 
period is estimated to be less than 0.01 millisieverts, which is one 
per cent of the limit for long-term exposure that is recommended 
by the National Health and Medical Research Council. 11 refs., 16 
tabs., 2 figs. 


29276 (BNL-47706) Binghamton State Office Bullding: De- 
contamination of the basement mechanical room. Horn, E.G. 
(New York State Dept. of Health, Albany, NY (United States)); Al- 
dous, K.M.; Eadon, G.A.; Dietz, R.N.; Honan, L.J.; Seiffert, K.K. 
Brookhaven National Lab., Upton, NY (United States). Oct 1991. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9110209-3: 1991 Electric 
Power Research Institute (EPRI) meeting, Baltimore, MD (United 
States), 8-11 Oct 1991). Order Number DE92018168. Source: 
OSTI; NTIS; GPO Dep. 

Short communication. BASEMENTS/decontamination; OFFICE 
BUILDINGS; NEW YORK; FIRES; SOOT; CHLORINATED ARO- 
MATIC HYDROCARBONS; BASEMENTS; DECONTAMINATION; 
INDOOR AIR POLLUTION; REMEDIAL ACTION 


29277 (CFFTP-G-88027) The Canadian HT dispersion ex- 
periment at Chalk River - June 1987: Summary report. Ogram, 
G.L. TRIUMF, Vancouver, BC (Canada). Sep 1988. 55p. Order 
Number DE92606859. Source: OSTI; NTIS (US Sales Only); INIS. 

A trace amount (3.54TBq) of tritiated hydrogen, HT, was re- 
leased to the atmosphere at an experimental field at the Chalk 
River Laboratories on June 10, 1987 in order to study the environ- 
mental behaviour of HT. Experimental results showed that direct 
oxidation of HT in the atmosphere was small and confirmed that 
surface soils convert atmospheric HT to HTO. The HTO formed in 
the soil was slowly emitted to the atmosphere giving rise to the 
small concentrations of HTO observed in the air during the release 
and for a period of several weeks thereafter. HTO/HT ratios in air 
during the plume passage increased with downwind distance from 
a value of order 10-5 at 5 m to values between 4 x 10-* and 8 x 
10-4 at 400 m. Deposition velocities for HT to soil were in the 


316 ERA Vol. 17, No. 10 


range 10~-* to 10- ms~—'. Rates of reemission of tritium from the 
soil to the atmosphere were typically a few percent per hour within 
one to two days of the release, declining to less than one percent 
per hour over two weeks. Tritium deposition velocities and reemis- 
sion rates determined for soils in the field agreed well with 
laboratory measurements on field samples, and were similar in 
range to previous exposure chamber experiments carried out in 
various countries in the laboratory and field under non-winter con- 
ditions. Direct uptake of HT by vegetation was not detected. The 
time history of vegetation tritium was consistent with uptake of 
HTO from soil and atmosphere and with incorporation of tritium into 
the organically bound form through photosynthesis. The experiment 
provides an extensive data base suitable for the detailed evalua- 
tion of mathematical models describing the short range dispersion 
of tritium. The results indicate that the short range dose from a re- 
lease of HT would be much less than the dose from an equivalent 
release of HTO. 


29278 (CONF-891098-11) Ecosystem assessment methods 
for cumulative effects at the regional scale. Hunsaker, C.T. Oak 
Ridge National Lab., TN (United States). [1989]. 28p. Sponsored 
by USDOE, Washington, DC (United States); Environmental Pro- 
tection Agency, Washington, DC (United States). DOE Contract 
AC05-840R21400. From The scientific challenges of NEPA: future 
directions based on 20 years of experience; Knoxville, TN (United 
States); 24-27 Oct 1989. Order Number DE92017164. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Environmental issues such as nonpoint-source pollution, acid 
rain, reduced biodiversity, land use change, and climate change 
have widespread ecological impacts and require an integrated as- 
sessment approach. Since 1978, the implementing regulations for 
the National Environmental Policy Act (NEPA) have required as- 
sessment of potential cumulative environmental impacts. Current 
environmental issues have encouraged ecologists to improve their 
understanding of ecosystem process and function at several spatial 
scales. However, management activities usually occur at the local 
scale, and there is little consideration of the potential impacts to 
the environmental quality of a region. This paper proposes that re- 
gional ecological risk assessment provides a useful approach for 
assisting scientists in accomplishing the task of assessing cumula- 
tive impacts. Critical issues such as spatial heterogeneity, boundary 
definition, and data aggregation are discussed. Examples from an 
assessment of acidic deposition effects on fish in Adirondack lakes 
illustrate the importance of integrated data bases, associated mod- 
eling efforts, and boundary definition at the regional scale. 


29279 (CONF-9006128-Vol.1, pp. 14-16) Detection of high 
latitude atmospheric circulation changes using satellite data. 
Turner, J. (British Antarctic Survey, Cambridge (United Kingdom)). 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. in International 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 1. 362p. Order Number DE92013652. Source: 
OSTI; NTIS. 

Satellite remote sensing data can provide valuable information 
on the broad-scale circulation of the polar regions and help in un- 
derstanding changes on a range of time scales. Early results with 
sounder data have suggested that they can be used to accurately 
monitor tropospheric temperature changes, although further work is 
needed to fully interpret these data in the polar regions. Determin- 
ing the movement of baroclinic zones and the associated synoptic 
and mesoscale disturbances is possible using sounder data and 
imagery, respectively. However, tracking of weather systems cur- 
rently requires considerable manual processing. The production of 
a cloud climatology of the polar regions can be achieved using au- 
tomatic processing of imagery and the resulting analysis could be 
important as an indicator of increasing moisture levels if a signifi- 
cant high latitude warming occurs. 


29280 (CONF-9006128-Vol.1, pp. 46) Baseline studies for 
monitoring global climatic change in the Arctic environment; 
A remote sensing-spatial data base approach. Shasby, M.B. 
(Geological Survey, Anchorage, AK (United States)); Binnian, E.F. 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 





Fairbanks, AK (United States); 11-15 Jun 1990. In /ntemational 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 1. 362p. Order Number DE92013652. Source: 
OSTI; NTIS. 

The US Geological Survey's National Mapping Division has initi- 
ated research to establish a long-term monitoring program based 
on remotely sensed and other digital spatial earth science data 
bases. Six to eight specific eco-physiographic provinces in Alaska 
will be identified and studied in support of global climate change 
research in Arctic regions. A study site in the Colville River delta 
region has been selected for developing a demonstration/pilot data 
base, which will serve as a conceptual model for the other eco- 
physiographic regions yet to be identified. Regional data sets 
assembled to date include a complete Alaskan coastline digitized 
from 1:250,000 scale USGS map sheets, a state-wide mosaic of 
digital elevation model data at 0.5-km resolution, and a digitized 
version of the physiographic divisions of Alaska. The monitoring 
program focuses on the compilation and integration of digital 
spatial data bases for scientific investigations of earth system pro- 
cesses. Research elements associated with the climate change 
study include the spatial integration of widely varying sources of 
earth science data and multi-platform, multi-temporal sources of re- 
motely sensed data. Selection of the monitoring sites follow criteria 
established by the international Geosphere-Biosphere Program and 
will occur through a series of interagency workshops. The inte- 
grated digital spatial data bases for the defined monitoring sites will 
provide a working tool for researchers to examine global climate 
change over the past 20 years, as well as provide a basis for fu- 
ture comparative studies. 

29281 


(CONF-9006128—Vol.1, pp. 58-62) The polar auto- 


matic weather station project of the University of Wisconsin. 
Stearns, C.R. (Univ. of Wisconsin, Madison (United States)); Weid- 
ner, G.A. Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From international conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In /nterna- 
tional conference on the role of the polar regions in global change 


Proceedings. Volume 1. 362p. Order Number DE92013652. 
Source: OSTI; NTIS. 

The polar automatic weather station (AWS) of the University of 
Wisconsin is a battery-powered, solar panel-charged, computer- 
controlled unit that measures wind speed, wind direction, air 
temperature, air pressure, vertical temperature difference, and rela- 
tive humidity. The nominal height of the measurements is three to 
five meters at the time of installation. The data are transmitted to 
polar-orbiting satellites equipped with the ARGOS data collection 
system. The sensors are measured at ten-minute intervals and 
three to five values of each sensor are transmitted at 200-second 
intervals. More than 100 values at ten-minute intervals are 
recorded in 24 hours. Thirty-four AWS units are installed in Antarc- 
tica and four AWS units are installed on the Greenland Crest. Up 
to 28 of the 38 AWS units are received by the Global Telecommu- 
nications System at six-hour intervals. 


29282 (CONF-9006128—Vol.1, pp. 63-70) Detection of tem- 
perature and sea ice extent changes in the Antarctic and 
Southern Ocean. Jacka, T.H. (Australian Antarctic Div., Kingston 
(Australia)); Budd, W.F. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From international conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

Some global climate models indicate that future global warming 
from increased atmospheric concentrations of greenhouse gases 
may be greatest in the polar regions, over areas where the sea ice 
cover is reduced. The reduction of sea ice area in the models also 
gives rise to a strong positive feedback to the warming. From the 
increase of atmospheric greenhouse gas concentration to date and 
the results of transient climate models, an estimate of the expected 
change in the Antarctic temperatures and sea ice extent can be 
made. The existing data for observed changes in temperatures of 
the Antarctic and Southern Ocean (extending back to ~1956 and 
~1945 respectively) are analyzed along with the data of sea ice 
cover (commencing in 1973) to examine the extent to which the 
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anticipated warming trends and sea ice decrease are being real- 
ized. In spite of high temporal and spatial variability, the data does 
support small significant trends of temperature increase and sea 
ice cover decrease compatible in magnitude to those expected as 
a consequence of atmospheric greenhouse gas increase. The sea- 
sonal cycle shows a delayed period of autumn-winter sea ice 
growth with a longer period of open water. This supports a mecha- 
nism for positive feedback between decreasing sea ice cover and 
increasing temperature. 


29283 (CONF-9006128-Vol.1, pp. 3) Poler regions and 
global change: The role of remote sensing. Kondratyev, K.Ya. 
(Inst. for Lake Research, St. Petersburg (Russian Federation). 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In Intemational 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 1. 362p. Order Number DE92013652. Source: 
OSTI; NTIS. 

The fashionable notion of the Arctic as a weather kitchen, which 

existed during the 1930s, has since been forgotten. It is true, how- 
ever, that the role of polar regions as sinks of energy for the 
climatic system, areas of specific cloud-radiation interaction as well 
as unique interaction between photochemistry, polar stratospheric 
clouds (PSC), dynamics, solar activity (the Antarctic ozone hole), 
etc. has been broadly recognized. kt is equally true that polar 
regions are highly sensitive in ecological respects, including the im- 
pact of greenhouse gases and the early warning of global climate 
change at high latitudes. This is why the environmental monitoring 
of polar regions is of particular importance and where satellite re- 
mote sensing can undoubtedly play a decisive role. The following 
areas of remote sensing application are discussed in the paper: (1) 
cloud cover properties (including PSCs) as well as interaction 
between extended cloudiness and radiation; (2) Arctic haze phe- 
nomenon; (3) Antarctic ozone hole; (4) polar ice cover dynamics; 
(5) high-latitude biosphere dynamics. A special value of combined 
in situ and satellite observations, such as those during the Soviet- 
American Bering Sea Experiment is emphasized. 
29284 (CONF-9006128—Vol.1, pp. 102-105) Contamination 
of U.S. Arctic ec by long-range of atmo- 
spheric contaminants. Ford, J. (Environmental Protection Agency, 
Corvallis, OR (United States)); Landers, D.H. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In Intemational conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DES2013652. Source: OSTI; NTIS. 

Various kinds of atmospheric pollutants are found in Arctic envi- 
ronments, including organic contaminants, radionuclides, and 
pollutants associated with fossil fuel combustion, smelting, and in- 
dustrial development. While some of these contaminants originate 
in the Arctic itself, most are likely a result of long-range transport 
from lower latitudes. Recent studies suggest that at least some 
atmospheric contaminants may be susceptible to poleward redistri- 
bution, sequestration, and accumulation as a result of their 
physical and chemical properties. Thus, contamination of the Arctic 
may be exacerbated by the tendency of selected contaminants 
produced at lower latitudes to be transported to polar regions and 
incorporated into high-latitude food chains. Although awareness of 
exotic contaminants in high-latitude food chains is not new, interna- 
tional and regional baseline data are needed to document the 
magnitude, distribution, and ecosystem effects of this potentially 
serious global (hemispheric) problem. The US has given little atten- 
tion to Arctic studies relative to several other circumpolar nations 
(e.g., Canada, Sweden). The US Environmental Protection Agency 
(USEPA) is currently designing regional-scale studies to comple- 
ment existing site-specific studies and reduce this information gap 
in the US Arctic. A major focus of this activity will be to ensure 
compatibility with international studies of Arctic contamination as 
well as with the USEPA’s Environmental Monitoring and Assess- 
ment Program (EMAP). 


29285 (CONF-9006128-Vol.1, pp. 106) Arctic Environmental 


Data Directory. Posson, D.R. (Geological Survey, Reston, VA 
(United States)); Jones, M.O. Alaska Univ., Fairbanks, AK (United 
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States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

The Arctic Environmental Data Directory (AEDD) is being devel- 
oped in cooperation with the US Global Change Research Plan. 
The AEDD Working Group, with members from US and Canadian 
agencies and academia, have described more than 300 Arctic data 
sets in a subset of an online data directory maintained by the US 
Geological Survey (USGS), ESDD (the Earth Science Data Direc- 
tory). Through various links known as the inter-operable Directory, 
the contents of AEDD are made available to scientists who use the 
NASA, NOAA, NSF and USGS data directories. Thus, scientists 
studying global change have access to Arctic data, and scientists 
studying the Arctic have access to global change data. The AEDD 
Working Group has sponsored development of a prototype Com- 
pact Disc Read Only Memory (CDROM) containing the indexed 
contents of the AEDD. Named Arctic Data Interactive (ADI), the 
disc was developed for use on Apple Macintosh and IBM 
PC-compatible computers, and uses a graphical and intuitive hy- 
permedia user interface. The disc also contains portions of an 
Arctic Bibliography prepared in concert with the Polar Library Collo- 
quy, sample full-text articles with illustrations, and selected data 
sets, including tabular data, text, and imagery. The ADI prototype 
is prepared as a model for organizing, presenting and distributing 
large quantities of Arctic and global change data and information to 
the science community. It is intended to be the first series of 
CDROMs with a consistent graphic design and user interface to 
place Arctic data and information on the desktop. The data are 
packaged with a powerful set of intuitive tools to navigate through 
and preview data sets from many disciplines and _ institutions. 
AEDD and ADI are sponsored by the Inter-agency Arctic Research 
Policy Committee and the Inter-agency Working Group on Data 


Management for Global Change, with guidance from the US Arctic 
Research Commission. 


29286 (CONF-9006128—Vol.1, pp. 107-111) Data for polar 
regions research. Jenne, R.L. (National Center for Atmospheric 
Research, Boulder, CO (United States)). Alaska Univ., Fairbanks, 
AK (United States). Dec 1991. From International conference on 
the role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 1. 362p. 
Order Number DE92013652. Source: OSTI; NTIS. 

Datasets available for polar research on global change topics are 
summarized. Emphasis is given to data that define the large, in- 
cluding rawinsonde data, surface meteorological observations, 
cloud drift winds, atmospheric analyses, sea ice, planetary radia- 
tion, and ocean forcing. Plans are discussed for making improved 
atmospheric analyses, using existing data. The use of CD-ROMs 
and DAT technologies for data distribution is discussed and se- 
lected CD-ROMs are listed. 


29287 (CONF-9006128-Vol.1, pp. 119) A comprehensive 
collection of arctic meteorological soundings for use in cli- 
mate studies. Kahl, J.D. (Univ. of Wisconsin, Milwaukee (United 
States)); Sheridan, P.J.; Schnell, R.C. Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. in International conference on the role of 
the polar regions in global change: Proceedings. Volume 1. 362p. 
Order Number DE92013652. Source: OSTI; NTIS. 

Recent theoretical and observational evidence has indicated that 
the Arctic is a region in which climatic warming due to increasing 
levels of CO2 and other greenhouse gases may be first and most 
easily detected. To date, observational studies of Arctic tempera- 
ture trends have focused on surface measurements at coastal and 
inland stations. However, the theoretical studies indicate that cli- 
matic warming in the Arctic is not restricted to the surface, but will 
extend throughout the lower troposphere with increasing intensity 
toward the North Pole. The authors describe a unique collection of 
temperature, moisture and wind sounding data north of 65°N. This 
data base represents the only complete and comprehensive collec- 
tion of vertical profiles of these parameters both within and 
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surrounding the Arctic basin. The data base includes: (1) the com- 
plete historical series (30-40 years) of all coastal and inland 
radiosonde measurements throughout the North American, Green- 
land, Scandinavian and Soviet Arctic; (2) aircraft dropsondes from 
the Ptarmigan weather reconnaissance flights in the Alaskan Arctic, 
1947-1962; and (3) soundings from US and Soviet drifting ice 
stations, 1950-1988. The sounding data base is currently being an- 
alyzed to examine temperature trends throughout the Arctic 
troposphere. The data are also being used to investigate the clima- 
tological characteristics of the planetary boundary layer and 
low-level temperature inversion. Preliminary results of these investi- 
gations will be presented. 


29288 (CONF-9006128-Vol.1, pp. 126-132) Contribution of 
the Argos System for the study of the polar regions. Bessis, 
L.H. (Service Argos, Inc., Landover, MD (United States)). Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In Intemational conference on 
the role of the polar regions in global : Proceedings. Vol 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 

The Argos data collection and location system, aboard the 
NOAA polar orbiters, has been used by many scientists studying 
the polar regions. This paper will describe the latest improvements 
in this, the first worldwide operational location system, and summa- 
rize some applications of the Argos System developed by North 
American users in the polar regions. Arctic applications include 
drifting buoy collection of meteorological and/or oceanographic 
data to support operational programs using the ice as a research 
platform. Antarctic applications include environmental research for 
a better understanding of microbial ecosystems; winter data 
acquisition on ice motion using parachute-dropped buoys; oceano- 
graphic drifters to support operational and research programs; 
automatic weather and geophysical stations; high-altitude balloon 
experiments to observe supernovas; long-duration balloon experi- 
ments to collect data on stratospheric winds; tracking movements 
of fur and Weddell seals, and penguins. The applications described 
above were made possible by specific characteristics and capabili- 
ties of the Argos System: systematic polar coverage; two 
operational satellites since 1979 and probably continuing after the 
year 2000; near-realtime data availability for platforms within the 
footprint of the NOAA Fairbanks ground station during every satel- 
lite pass; data provided directly to the user's own PC upon request 
or available in the two redundant data processing centers 
(Toulouse, France and Landover, Maryland, US) 24 hours a day 
through data transmission networks; location accuracy of 150 m. 
Argos-compatible instruments have been designed by numerous 
governmental and private organizations to operate in the harsh po- 
lar environment and to take advantage of the unique platform 
provided by the ice. The Argos System will continue to provide op- 
erational and reliable environmental location and data. 


29289 (CONF-9006128-Vol.1, pp. 149) How climate 
changes. Fletcher, J.O. (NOAA Environmental Research Labs., 
Boulder, CO (United States)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

Climate variability on time scales of years through centuries 
seems to be dominated by two kinds of recurring fluctuations, each 
exhibiting characteristic evolution in time. One is the El Nino/ 
Southern oscillation phenomenon, a tropical ocean/atmosphere 
autofluctuation that is phase locked to the annual cycle and recurs 
at 3 or 4 year intervals. The other fluctuation exhibits a recurrence 
period of about 1 1/3 century and appears to be forced from high 
latitudes in winter, more strongly from the Arctic than from the 
Antarctic. This paper is an overview of the morphology and tele- 
connections associated with this longer period fluctuation. The 
dynamic forcing is exhibited most strongly as deepening (or shal- 
lowing) of the sub-polar surface pressure trough in both the 
Atlantic and Pacific sectors and some changes in the centrai pres- 
sure of the subtropical highs. This can be visualized as 
strengthening (or weakening) of the mean winter fields of pressure 





and wind, reflected by southward displacement and strengthening 
of the major wind and SST fields over the Atlantic and Pacific. 
These dynamical relationships are reflected in teleconnections ex- 
tending from the Arctic far into the southern hemisphere. The 
range of variability of surface wind strength is 20-30%, (a factor of 
2 in wind stress on the ocean) with wind strongest in the 1860s, 
sudden weakening in the northern hemisphere in the 1870s, con- 
tinued weakening to a minimum in 1930s, strengthening since 
then, especially since the 1960s. 


29290 (CONF-9006128—Vol.1, pp. 151-157) Cloud radiation 
interaction and the Earth’s climate: Relevance to the climate 
of the Arctic. Stephens, G.L. (Colorado State Univ., Fort Collins 
(United States)). Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
International conference on the role of the polar regions in global 
change: Proceedings. Volume 1. 362p. Order Number 
DE92013652. Source: OSTI; NTIS. 

The influence on the energy balance of the earth's climate sys- 
tem is reviewed and is based on recent satellite observations of 
the Earth's Radiation Budget (ERB) and other satellite-derived 
cloud information. The special difficulties that polar cloudiness 
poses in analysis of ERB data are discussed. The role of arctic 
cloudiness on the snow-ice albedo feedback is examined and the 
possible influence of this feedback to global cloudiness and thus to 
the radiation balance on the earth are explored. 


29291 (CONF-9006128—Vol.1, pp. 158) Polar forcing of nat- 
ural variability of the atmospheric climate. Alekseyev, G.V. 
(Arctic and Antarctic Research Inst., St. Petersburg (Russian Fed- 
eration)). Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In intema- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 1. 362p. Order Number DE92013652. 
Source: OSTI; NTIS. 

A comparative analysis of the latitudinal distribution of the cli- 
matic variability of different characteristics of the upper atmospheric 
state and heat balance constituents from data of climatic archives 
reveals the features of the variability forcing in the direction of the 
North Pole. The polar forcing of the variability of thermodynamic at- 
mospheric parameters (temperature, pressure, geopotential) is 
shown to be formed by the fluctuations of meridional air exchange. 
Intercorrelated analytical expressions are obtained for root-mean- 
square deviations of average zonal values of the parameters, 
indicating the effect of polar forcing in the observed variability. The 
effect of polar forcing of air temperature variability is simulated and 
its dependence on albedo changes and the Greenhouse effect is 


considered by means of the energy-balance zonal atmospheric 
model. 


29292 (CONF-9006128-Vol.1, pp. 159-163) interannual 
changes in Northern hemisphere tropospheric temperatures, 
1960-1989. Herbert, G.A. (Climate Monitoring and Diagnostic Lab., 
Boulder, CO (United States)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 
Tropospheric temperatures were calculated from geopotential 
thicknesses based on analyzed data for two layers, 850-700 and 
700-500 hPa, for the past three decades. Comparison of the inter- 
annual changes in thickness temperatures with radiosonde 
thickness temperature and surface temperatures show substantial 
agreement, especially at the time of major changes such as 
cooling periods after the eruption of the Agung and El Chichon vol- 
canoes. The temperature increase between two 13- year periods, 
1964-1976 and 1977-1989, was greatest in the winter season at 
both levels. The increase in temperature of the 850-700 hPa layer 
exceeded that of 700-500 hPa layer for comparable times of the 
year and grids. The polar region showed the largest temperature 
change. A plot of the 850-700 hPa layer, winter temperature 
changes for the octagonal grid, shows the largest positive change 
over Alaska, northern Canada, and western China. The dominant 
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cooling occurred over the north Pacific and western Europe. The 
warm-cold couplet in the north Pacific suggests a change in the 
strength of the Aleutian low. 


29293 (CONF-9006128—Vol.1, pp. 164-169) interannual vari 
ability of the January meridional heat transport by planetary 
waves in the northern latitudes. Higuchi, K. (Climate Diagnostic 
Research Group, Downsview, Ontario (Canada)); Shabbar, A.; 
Knox, J.L.; Lin, C.A. Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In Intemational conference on the role of the polar regions in 
global change: Proceedings. Volume 1. 362p. Order Number 
DE92013652. Source: OSTI; NTIS. 

Evidence of large temporal and spatial variability in the eddy 
fluxes of sensible heat in the lower troposphere (100-50 kPa thick- 
ness layer) in January, from 1946 to 1988, is presented. The 
spatial distribution of the standing eddy heat flux is dominated by 
three main features, or centers of action: (1) a region north of Ko- 
rea (extreme eastern Siberia), (2) northeastern Atlantic Ocean, and 
(3) the Gulf of Alaska. Even though the center just north of Korea 
is the most active heat transport area, most of the interannual vari- 
ability of the January standing eddy heat flux is associated with the 
heat transport centers over the northeastern Atlantic and the Gulf 
of Alaska, correlated with the positions of the Icelandic Low and 
the Aleutian Low, respectively. This year-to-year variability in these 
two geographical locations is due to interannual variability in the 
planetary waves, and a significant role of the air-sea interaction in 
this respect cannot be ruled out. 


29294 (CONF-9006128-Vol.1, pp. 170-175) Low-frequency 
variability of polar atmosphere due to blocking formations: A 
numerical ot blocking. Tanaka, H.L. (Univ. of Alaska 
Fairbanks (United States)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

Arctic climate in winter depends on occurrence of large-scale 
atmospheric blocking and amplification of planetary waves. Under- 
standing the development of blocking formations is an important 
research subject in polar regions as well as in middle latitudes for 
time scales of a month to a season. In this study, the authors 
carried out nonlinear numerical simulations of amplification of low- 
frequency planetary waves and the concurrent development of 
blocking. The simulations were conducted using a barotropic spec- 
tral model derived from three-dimensional spectral primitive 
equations with a basis of vertical structure functions and Hough 
harmonics. The model is truncated to include only barotropic 
Rossby components of the atmosphere with simple physics includ- 
ing biharmonic diffusion, topographic forcing, baroclinic instability, 
and zonal surface stress. They find that these four physical pro- 
cesses are sufficient to produce a realistic and persistent dipole 
blocking with a sharp transition from zonal to meridional flows on a 
sphere. The simulations confirmed an amplification of the merid- 
ional dipole mode due to the up-scale energy cascade from 
synoptic disturbances under an environment of persistent 
wavenumber 2. The energy supply from synoptic disturbances con- 
tributes to the sharp transition from zonal to meridional flows. 


29295 (CONF-9006128-Vol.1, pp. 176-183) Trends in global 
and polar cloudiness from satellite data. Mokhov, |.!. (Inst. of 
Atmospheric Physics, Moscow (Russian Federation)). Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
Trends of cloudiness change are estimated on the basis of Soviet 
satellite data (1971-1985). Besides the general tendency of global 
cloudiness increasing (separately for the Northern and Southern 
hemispheres) with increasing global surface temperature, there are 
regions with the opposite tendency. Differences in the cloudiness- 
temperature relationship in interannual evolution for different 
seasons are noted. Analysis of the trends of intramonth (from day 
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to day) cloudiness dispersion in relation to the evolution of the tem- 
perature regime is also made. Particularly in Northern hemisphere 
(NH) high latitudes the total cloudiness n increases with the in- 
crease of NH surface temperature T, (dn/dT, > 0) for summer and 
fall seasons in interannual evolution. Negative values of dn/dT, 
were estimated in polar latitudes mainly for winter and spring. The 
intramonth cloudiness dispersion on? decreases in the interannual 
evolution with hemispheric warming for most of the annual cycle 
and for most of the NH. In polar latitudes the opposite tendency 
dominates and only for winter and spring were negative values of 
don*/dTp, estimated. Among the average tendencies of cloudiness 
changes the peculiarities of certain years were noted. For example, 
the cloudiness on satellite data over the NH and particularly over 
the North Atlantic region for the winter of 1982/83 during the El 
Nino period was less than for other winters between 1980-1985. 


29296 (CONF-9006128—Vol.1, pp. 184-189) Cloud radiative 
effects and associated changes in tropospheric temperatures 
and winds at the South Pole during austral winter. Stone, R.S. 
(Univ. of Colorado, Boulder (United States)); Kahl, J.D. Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 

Both the increasing concentrations of greenhouse gases and po- 
tential changes in cloud distributions are likely to affect the surface 
energy budget of the polar regions. Changes in the polar atmos- 
phere are linked to dynamical processes that control the transport 
of mass, heat, and moisture from lower latitudes and in turn, feed 
back into the global circulation. An assimilation of radiation and 
meteorological data collected at the South Pole during the 1986 
austral winter is analyzed to gain a better understanding of the re- 
lationships between cloud radiative effects, transport processes 
and the vertical distribution of temperature and wind. An algorithm 
is developed to characterize the quasi-permanent surface-based 
temperature inversion and the warm radiatively active layer above 
it. Mean winter temperature and wind profiles for clear and over- 
cast conditions are combined with surface radiation measurements 
to study the mechanisms that cause periodic weakening of the 
inversion. Results support previous studies that ascribe this weak- 
ening to (1) warm air advection, (2) downward vertical mixing of 
sensible and latent heat, and (3) longwave cloud radiative heating. 
The integrity of the inversion depends on the combined effects of 
all three mechanisms. Parameters representing the intensity of the 
inversion and the bulk wind shear through the lower troposphere 
are suggested as appropriate indices for the detection of climate 
change in the region of the Antarctic Plateau. 


29297 (CONF-9006128-Vol.1, pp. 190) Precipitation trends 
over polar ice sheets from atmospheric moisture fluxes. 
Bromwich, D.H. (Ohio State Univ., Columbus (United States)). 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In International 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 1. 362p. Order Number DE92013652. Source: 
OSTI; NTIS. 

Glaciological accumulation values are a potentially important 
source of precipitation data, but the requirements for broad areal 
coverage, the lack of annual time resolution in many regions and 
the uncertain impact of wind reworking are problematic. Conver- 
gence of moisture transported by the atmosphere across the 
margins of ice sheets yields argally averaged (> 1 x 10° km?) val- 
ues of precipitation minus sublimation/evaporation for seasonal and 
longer time scales. Coastal moisture fluxes can be derived from 
synoptic arrays of rawinsonde stations around the margins, 
provided the systematic errors associated with humidity measure- 
ments are small. Thus, few departures from routine practice are 
needed, no field programs in ice sheet interiors are required, and 
large quantities of previously collected data can be used to con- 
struct past variations. Conditions for Antarctica and Greenland are 
markedly different. It is shown that climatological atmospheric data 
sets substantially underestimate the moisture flux into Antarctica. 
Moisture transport convergence estimates for East Antarctica in 
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1972 and the whole continent for 1979 (FGGE year) strongly sug- 
gest that this approach can yield reliable precipitation estimates, 
and identify the probable causes of the above deficiencies. The ca- 
pability exists to monitor precipitation trends over most of East 
Antarctica, but the data gap along the West Antarctic coast must 
be eliminated before continental precipitation rates can be inferred. 
For Greenland the situation is much better. Upper air stations ring 
the ice sheet at an average spacing of 660 km and have records 
covering the last 25 years. However, little effort has been ex- 
pended to evaluate this valuable data set. 


29298 (CONF-9006128—Vol.1, pp. 191) On the relationship 
between Antarctic katabatic winds and large-scale tropo- 
spheric circulations. Parish, T.R. (Univ. of Wyoming, Laramie 
(United States)). Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
International conference on the role of the polar regions in global 
change: Proceedings. Volume 1. 362p. Order Number 
DE92013652. Source: OSTI; NTIS. 

Gravity-driven katabatic winds occur with regularity over the 
Antarctic ice fields in the lowest few hundred meters of the atmos- 
phere. The strongest katabatic winds are generally associated with 
the steep coastal periphery. Along various near-coastal sections of 
Antarctica, cold air drainage currents from the interior of the conti- 
nent converge and provide an enhanced source of cold air available 
to feed katabatic winds. Such confluence zones are responsible for 
anomalously intense katabatic wind regimes near Adelie Land and 
Terra Nova Bay. The persistent drainage of cold air off the elevated 
Antarctic ice dome requires upper level convergence of warmer air 
from lower latitudes and subsidence throughout much of the tropo- 
sphere. This meridional mass exchange generates cyclonic vorticity 
over the continent which, coupled with the horizontal temperature 
gradient in the lower atmosphere, results in the development of the 
large-scale circumpolar vortex in the troposphere above Antarctica 
and the high southern latitudes. Numerical simulations of the es- 
tablishment of the circumpolar vortex have been conducted using a 
three-dimensional primitive equation model. Results clearly show 
that the katabatic wind regime is critical in the development of the 
tropospheric circulations. Model simulations suggest that the evolu- 
tion and the positioning of the large-scale tropospheric circulations 
require accurate representation of the Antarctic katabatic windfield. 


29299 (CONF-9006128—Vol.1, pp. 192-198) Plateau Weather: 
A synoptic study of IAGO and ANARE AWS observations in 
East Antarctica. Radok, U. (Univ. of Colorado, Boulder (United 
States)); Wendler, G. Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In International conference on the role of the polar regions in 
global change: Proceedings. Volume 1. 362p. Order Number 
DE92013652. Source: OSTI; NTIS. 

Automatic weather stations (AWS) have been operated for a 
number of years by US and French scientists cooperating in 
Project Interactions Atmosphere, Glace, Ocean: (IAGO) and by the 
Australian National Antarctic Research Expeditions (ANARE). Six 
of these stations are sufficiently close to one another on the East 
Antarctic Plateau for a synoptic interpretation of their observations. 
The data for 1987 have been reduced to a common format in order 
to identify episodes of regionally coherent changes. One of these 
episodes is described and used to outline steps that will be needed 
for clarifying the relative importance of the local energy balance 
and the large-scale circulation for the onset, duration, and cessa- 
tion of katabatic winds on the plateau. 


29300 (CONF-9006128-Vol.1, pp. 199) On the effect of 
global warming on the snowmelt in an arctic permafrost area. 
Kodama, K. (Hokkaido Univ., Sapporo (Japan)); Kobayashi, D.; 
Ishikawa, N.; Wakahama, G. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

Seasonal snow cover is an important factor for the global heat 
balance and determines the overall albedo of the earth. Snow has 





a high albedo of 0.8-0.9, while bare ground has an albedo of about 
0.2-0.3. The shift of the date of melting of the seasonal snow cover 
by global warming would drastically change the global heat bal- 
ance. In other words, the date of disappearance of the snow is one 
of the major potential feedbacks in global climatic change. In this 
paper, the details of the energy balance over the snow in the arctic 
tundra is studied and, assuming a simple global warming, the 
expected change in the heat balance is discussed. The energy bal- 
ance observations were made at Imnavait Creek on the North 
Slope of Alaska. This watershed lies over the continuous per- 
mafrost. The net radiation is obtained by a net radiometer. The 
sensible heat flux, latent heat flux and heat flux in snow are calcu- 
lated from meteorological and glaciological data. The result of 
energy balance calculations showed that the most important com- 
ponent for snowmelt is net radiation. Since the global radiation 
over cloud and fog and the melting snow surface temperature are 
almost constant, the net radiation is mainly dependent on cloudi- 
ness, albedo of snow and atmospheric radiation. An increase of 
cloudiness due to global warming would suppress snowmelt, while 
a decrease in snow albedo and an increase in atmospheric radia- 
tion due to global warming would enhance snowmelt. 


29301 (CONF-9006128-Vol.1, pp. 200-204) impacts of pro- 
jected global warming: A research proposal for the Mackenzie 
basin. Cohen, S.J. (Canadian Climate Centre, Downsview, Ontario 
(Canada)); Maxwell, J.B. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In Intemational conference on the role of the polar 
regions in global : Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

As part of the Government of Canada’s Green Plan, an assess- 
ment of the impacts of global warming scenarios in the Mackenzie 
Basin is being initiated by the Canadian Climate Centre (CCC). 
These scenarios include outputs from General Circulation Models, 
such as the new one produced by CCC, as well as arbitrary and 
other climate scenarios where possible. Hydrology, permafrost and 
other first-order physical impacts will be investigated. These will be 
linked to second-order biological studies describing impacts on 
vegetation, fire potential, terrestrial and freshwater wildlife. Third- 
order socioeconomic studies will consider activities of the native 
and non-native communities in the region, including energy, trans- 
portation, tourism and subsistence. An additional set of integration 
tasks will also be undertaken. Some of these and other issues will 
not easily lend themselves to quantitative investigation. The au- 
thors ability to address these challenges will depend on the quality 
of researchers that would be willing to participate in this exercise. 
A multidisciplinary team is being established, utilizing the expertise 
and cooperation of many government and non-government entities 
with long-term interests in the Mackenzie. information from ongoing 
programs will be combined with commissioned research. Most of 
the study tasks should begin during 1991, with the main study re- 
port due in 1996. 


29302 (CONF-9006128—Vol.1, pp. 206-209) Problems with 
the use of climatological data to detect climatic change at 
high latitudes. Bowling, S.A. (Univ. of Alaska, Fairbanks (United 
States)). Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From international conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In /nterna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 1. 362p. Order Number DE92013652. 
Source: OSTI; NTIS. 

Although warming due to increased amounts of CO. and other 
greenhouse gases in the atmosphere is predicted to be greatest in 
high latitudes, results of the GISS model have already indicated 
that the ratio of warming to interannual variability will be relatively 
small, which will make any change hard to detect. In addition, the 
climatological data set at high latitudes is scanty and subject to 
most of the same problems as those in the temperate zone. In 
fact, the extreme ground inversions, low sun angles, and seasonal 
polar night or continuous daylight conditions may lead to system- 
atic errors with magnitudes much greater than would be predicted 
from midiatitude experience. The Alaskan record demonstrates 
possible magnitudes of some of these systematic errors. Both 
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winter and summer heat island effects are large. Site changes (in- 
cluding documentation problems) may have unexpectedly large 
effects, and virtually the entire state was affected by a change in 
time zones made in 1983. 


29303 (CONF-9006128—Vol.1, pp. 210-219) A winter season 
synoptic climatology of Alaska: 1956-1986. Milkovich, M.-F. 
(Univ. of Alaska, Fairbanks (United States)). Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In international conference on 
the role of the polar regions in global change: Proceedings. Vol- 

ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
An objective, descriptive study of Alaska’s winter climate is un- 
dertaken to identify regional monthly mean surface temperature 
and precipitation variability during the thirty-year period from 1956- 
57 to 1985-86. Ten basic anomaly 700-mb height patterns are 
described in terms of frequency of occurrence and possible associ- 
ations with the surface climate variability observed in the nine 
NOAA land-based climate divisions of Alaska and the Gulf of 
Alaska (tenth division). Results indicate a cool, dry period from 
1964-1976. Anomaly height patterns occurring — this period 
flow 


patterns are interspersed among the slightly 

anomaly height patterns from 1977-1986. Overall seasonal-scale 
linear (best-fit approximations) trends appear to indicate a warmer, 
drier shift in the Interior climate and a warmer, wetter shift in the 
southern coastal climate. 


29304 (CONF-9006128—Vol.1, pp. 220-222) A two-year 
record of the climate on the Greenland Crest from an auto- 
matic weather station. Weidner, G.A. (Univ. of Wisconsin, 
Madison (United States)); Stearns, C.R. Alaska Univ., Fairbanks, 
AK (United States). Dec 1991. From International conference on 
the role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 1. 362p. 
Order Number DE92013652. Source: OSTI; NTIS. 

An automatic weather station (AWS) was installed on the Green- 
land Summit (72.30 °N, 38.00 °W, 3,210 m) in May 1987. The 
AWS unit operated for two years until May 1989 when it was 
moved to Fresh Air Site (72.82 °N, 38.82°W, 3,185 m), an air sam- 
pling site, where it is still operating. The AWS data were transmitted 
to the ARGOS data collection system on the NOAA polar-orbiting 
satellites. The AWS unit measures wind speed and direction, air 
temperature, and the relative humidity at a nominal height of 3 m, 
air pressure at the height of the electronics enclosure, and the ver- 
tical air temperature difference between 3.0 and 0.5 m. The latent 
and sensible heat from the snow surface to the air were estimated 
using the wind speed, vertical air temperature difference, and the 
relative humidity. The data are compared with those from two ear- 
lier stations, Eismitte (70.90 °N, 40.70 °W, 3,000 m) from 
September 1930 through August 1931 (Wegener's expedition) and 
Station Centrale (70.92 °N, 40.64°W, 2,993 m) from September 
1949 through August 1951 (Victor's expedition). The winds ob- 
served at Cathy Site were quite similar to those observed at the 
two previous stations. Also, the large fluctuations in temperature 
observed during the winter months at the two historic stations were 
observed at Cathy Site. The transition from positive to negative 
values for the sensible and latent heat flux occurred in October. 


29305 (CONF-9006128-Vol.1, pp. 223-226) Snow tempera- 
ture profiles and heat fluxes measured on the Greenland Crest 
by an automatic weather station. Steams, C.R. (Univ. of Wiscon- 
sin, Madison (United States)); Weidner, G.A. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
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In June 1989 three automatic weather station (AWS) units were 
installed on the Greenland crest at the GISP2 (78.58°N, 38.46°W, 
3,205 m) and GRIP (78.57°N, 37.62°W, 3,230 m) ice coring sites 
and at Kenton (72.28°N, 38.80°W, 3,185 m), the air sampling site. 
The purpose of the AWS units is to measure the local meteorologi- 
cal variables, including snow temperatures at various depths, in 
support of ice coring studies. The AWS units measure wind speed 
and direction, air temperature, and relative humidity at a nominal 
height of 3.6 meters, air pressure at the electronics enclosure, and 
air temperature difference between 3.6 m and 0.5 m. The AWS 
units at GISP2 and GRIP also measure solar radiation, and seven 
snow temperatures from the surface to a depth of approximately 4 
m in the snow. The data are updated at 10-minute intervals and 
transmitted to the ARGOS data collection system on board the 
NOAA series of polar-orbiting satellites. The air temperature and 
snow temperatures are presented as a function of time for the pe- 
riod from June 8, 1989 to August 31, 1990 and as tautochrones at 
30-day intervals. The heat flux into the snow is determined from 
the daily mean snow temperature between the day after and the 
day before using the volumetric heat capacity of the snow assum- 
ing a snow density of 300 kg M-3. The daily mean heat flux into 
the snow between the highest and the lowest levels of snow tem- 
perature is presented as a function of time. 


29306 (CONF-9006128-Vol.1, pp. 227-230) Studies of —40C 
isothermal layers at high latitudes. Stewart, R.E. (Atmospheric 
Environment Service, Toronto, Ontario (Canada)); Lin, C.A. Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. in International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 

Atmospheric soundings reveal that isothermal layers at tempera- 
tures near —40C sometimes occur at high latitudes. In the absence 
of sufficient ice nuclei, supercooled water frozen by homogeneous 
freezing would act to produce such layers. The formation of such 
layers by homogeneous freezing should furthermore result in signif- 
icant dynamic responses in the atmosphere. 


29307 (CONF-9006128—Vol.1, pp. 231-235) Variations in 
cloudiness, temperature and satellite-derived outgoing long- 
wave radiation for Alaska. Wendler, G. (Univ. of Alaska, 
Fairbanks (United States)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

Monthly values of outgoing longwave radiation (OLR) from 1974 
to 1990 were obtained from NOAA satellites. Seasonal variations in 
the OLR were related to cloudiness and surface temperature data 
for Alaska. It was found that higher amounts of cloudiness increase 
the OLR in winter for most of Alaska, but decrease it in summer. 
For one particular location, Barter Island, trends in cloudiness, tem- 
perature, and OLR will be discussed and the seasonal sensitivity of 
OLR to changes in cloud amount will be examined. For Barter Is- 
land, a decrease of less than 7% in the amount of cloudiness was 
found to decrease the OLR by 5 W m-? during the spring months, 
a season in which cloudiness and OLR are positively correlated. 
During the summer, however, OLR and cloudiness are anti- 
correlated owing to the relatively cold radiative temperatures at 
cloud-top height compared to the surface temperature in the ab- 
sence of strong surface temperature inversions, which persist for 
most of the rest of the year. Hence relatively small changes in the 
amount of cloudiness may have a large effect on the radiation bal- 
ance in the Arctic, even more so than changes expected due to 
increasing concentration of CO2 and other radiatively active gases. 
As parameterization of sky cover in GCMs is not well advanced, 
studies like this should help in a better quantitative understanding 
of sky cover and OLR. 


29308 (CONF-9006128—Vol.1, pp. 236) Study of the influ- 
ence of gravity flows on the Antarctic circulation using 
simulations with the French general circulation model. Pettre, 
P. (Centre National de Recherches Meteorologiques, Toulouse 
(France)); Deque, M. Alaska Univ., Fairbanks, AK (United States). 
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Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In International conference on the role of the polar regions in 
global change: Proceedings. Volume 1. 362p. Order Number 
DE92013652. Source: OSTI; NTIS. 

Atmospheric General Circulation Models (GCMs) have been 
widely applied to climate problems in polar regions. The GCM'’s 
simulation of the Antarctic contains aspects that are strikingly defi- 
cient, such as the pressure distribution over the peripheral 
Antarctic Oceans, the distribution of surface air temperature over 
central Antarctica and the position or intensity of the antarctic cir- 
cumpolar lows. Katabatic winds blow strongly for several hours or 
days, over very large distances along the slopes of Antarctica. 
These large-scale flows transport cold air from polar to sub-polar 
regions, probably inducing circulations and interactions between 
the atmosphere and other parts of the climate system. The authors 
believe that a bad simulation of katabatic flows largely explains the 
deficiencies of the GCM. They hope to achieve an improvement by 
a better parameterization of the boundary layer, taking into account 
the most important driving mechanisms of the slope flows in this 
region. A one-dimensional analytical model of katabatic wind de- 
rived from the bulk two-layer model of Ball has been developed. 
This model is validated using the data set (70 soundings) collected 
during the IAGO experiment at D47 (67°24 minutes S, 138°43 
minutes E, altitude 1,564 m), 110 km inland from the coast of 
Adelie Land. The parametric model is then introduced into the 
French GCM. The most significant effect of the parameterization is 
a 50-m increase of the geopotential height over the South Pole. 
The surface temperature at the South Pole increases (2C), 
reducing the pole to mid-latitude thermal gradient. The westerly cir- 
culation at 50S is slowed down (4 m s—' at 850 hPa), and the 
surface pressure at the South Pole increases (4 hPa). These re- 
sults, consistent with an increase of katabatic winds, would, 
however, be improved by a better coupling between the parameter- 
ization and the GCM boundary layer. 


29309 (CONF-9006128-Vol.1, pp. 237) Climatic impacts of 
the boundary layer circulation over Antarctica. Bromwich, D.H. 
(Ohio State Univ., Columbus (United States)). Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 

Prolonged periods of strong radiational cooling over the sloping 
ice fields of Antarctica produce cold, negatively buoyant air in the 
lowest layers of the atmosphere. This cooling generates a 
continental-scale, near-surface wind-field which is highly irregular. 
Cold air in the interior is channeled into narrow zones that enable 
the downstream coastal katabatic winds to become anomalously 
strong and persistent. This probably means that the boundary layer 
transport of air across the Antarctic coastline is concentrated in a 
small number of narrow regions, and that previous quantitative 
evaluations of the importance of this boundary layer circulation are 
likely to be substantially in error. From continuity considerations, 
the time-averaged outflow of cold surface air must be compensated 
by inflow aloft and sinking over the continent. This time-averaged 
meridional mass circulation plays a dominant role in the heat bud- 
get of the Antarctic atmosphere by adiabatic compression in the 
statically stable atmosphere. The tropospheric convergence and 
sinking motion also generate cyclonic vorticity which is comparable 
in magnitude to that arising from the temperature contrast between 
the ice sheet and the surrounding ocean. That is, the circumpolar 
vortex is centered over the East Antarctic ice sheet in pan because 
of the tropospheric mass convergence. The concentration of cold 
surface air transport from the ice sheet into narrow coastal zones 
has important consequences for sea ice formation and cyclonic de- 
velopment. Katabatic jets can force coastal polynyas where very 
active sea ice formation and associated brine rejection produce 
saline shelf water. This water mass is a component of Antarctic 
Bottom Water. Such water mass formation provides a way to cou- 
ple climatic variations over the ice sheet to the deep ocean on 
relatively short time scales. 
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29310 (CONF-9006128—Vol.1, pp. 238-242) The surface con- 
dition on the Antarctic ice sheet. Seko, Katsumoto (Nagoya Univ. 
(Japan)); Furukawa, Teruo; Watanabe, Okitsugu. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In international conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 

NOAA AVHRR data reveal clear images of meso-scale (spatial 
scale on the order of tens of kilometers) undulating topography, 
surface properties and katabatic wind field on the Antarctic ice 
sheet. Katabatic wind is visualized as fluctuations of brightness 
temperature which align parallel to the wind direction. The temper- 
ature fluctuation is probably caused by the fluctuation of wind 
velocity. Two typical patterns of undulations on the ice sheet were 
detected. One of them appears on the slope region where kata- 
batic wind prevails. The band-shaped undulations develop normal 
to the prevailing wind with a spacing of a few tens of kilometers 
and an amplitude of a few tens of meters. A few percent of albedo 
change associated with the variation of accumulation coexists with 
the undulation. The eolian process can be considered a dominant 
force in making this pattem. Another undulating pattern can be 
seen further inland on the plateau. This undulation has a different 
orientation with an approximate spacing of 50 km and an amplitude 
of a few tens of meters. 


29311 (CONF-9006128—Vol.1, pp. 243) Study on character- 
istics and evolution of the high Asia cryosphere and Its effects 
on natural environments of the earth. Xie Zichu (Academia 
Sinica, Lanzhou (China)); Cheng Guodong. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In international conference on 
the role of the polar regions in global change: P ings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 

The High Asia Cryosphere formed due to strong uplift of the 
Qinghai-Xizang Plateau and caused great changes of topography, 
hydrology, atmospheric circulation and ecosystems. Because of the 
various combinations of latitude, longitude, altitude, and moisture 
and heat conditions, the High Asia Cryosphere has very compli- 
cated and unique characteristics and structure. The High Asia 
Cryosphere is sensitive to global warming. While climatic change 
will directly affect the natural and human use of the environment, 
changes to the High Asia Cryosphere as a result of climate change 
will produce a set of second-order effects. For example, changes in 
glacier and snow cover can lead to significant alterations of runoff 
and dynamics of rivers originating in High Asia. The degradation of 
permafrost on the plateau will potentially accelerate the process of 
desertification of the plateau, and produce serious consequences 
to the environment and ecosystems of East Asia. After many years 
of research by Chinese and foreign scientists it is necessary to 
view the High Asia Cryosphere and its effects on environments as 
a whole and do a synthesis study at a higher level. This will in- 
clude: theoretical syntheses of scattered regional investigations; 
reconstruction of evolution history of the High Asia Cryosphere us- 
ing ice core records, permafrost borehole temperature records and 
relics of Quatemary glaciation; systematic monitoring of glaciers, 
snow cover, permafrost and periglacial phenomena; studies of at- 
mosphere, hydrosphere, lithosphere, biosphere and cryosphere 
interactions; and predicting the effects of the High Asia Cryosphere 
on global change. 


29312 (CONF-9006128-Vol.1, pp. 263-268) Antarctic sea ice 
and temperature variations. Walsh, J.E. (Univ. of Illinois, Urbana 
(United States)); Weatherly, J.W.; Zwally, H.J. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
Monthly antarctic station temperatures are used in conjunction 
with grids of sea ice coverage in order to evaluate temporal trends 
and the strength of associations between the two variables at lags 
of up to several seasons. The trends of temperature are predomi- 
nantly positive in winter and summer, but predominantly negative 


in spring. The spatially aggregated trend of temperature is small 
but positive, while the corresponding trend of ice coverage is small 
but negative. Cross-correlations between concurrent anomalies of 
the two variables are negative over most of the continent and are 
strongest over the Antarctic Peninsula, especially in winter. In re- 
gions other than the Antarctic Peninsula, lag correlations between 
seasonal anomalies are generally stronger with ice lagging the 
summer temperatures and with ice leading the winter tempera- 
tures. 


29313 (CONF-9006128—Vol.1, pp. 318) Multiyear variability 
of atmospheric circulation shifts over the North Pacific and a 
method to forecast ice cover on the Okhotsk and Seas. 
Polyakova, A.M. (Pacific Oceanological Inst., Viadivostok (Russian 
Federation)). Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
Intemational conference on the role of the polar regions in global 
change: Proceedings. Volume 1. 362p. Order Number 
DE92013652. Source: OSTI; NTIS. 

Typical atmospheric processes were revealed by the motion of 
cyclones and anticyclones above the North Pacific. All the variabil- 
ity of synoptical situations could be separated into 6 types. Study 
of the multiyear variability of these typical processes showed the 
existence of rather complicated periodical fluctuations repeating ev- 
ery 4-5 to 30 years. The transition from one process to another 
takes place rather unevenly. For instance, all the types readily 
change to the North Western type (43%), but very rarely to the 
Okhotsk-Hawaii type. The same synoptical uninterrupted situation 
can last up to 2 months. According to the concepts of ocean- 
atmosphere interactions the authors have found some clear 
relationships between the repeating typical processes and the ice 
cover of Far Eastern Seas. Regression equations were determined 
for the ice cover forecast for the Okhotsk Sea for January to April 
and for the Bering Sea for April and May. In these periods both 
seas have the maximum ice cover. The accepted equations appear 
to meet all the standard requirements. Checking was done on in- 
dependent two year material. It turned out that the method worked 
for 88-96% of the time, its reliability was 79-96%, and its effective- 
ness was 31-38%. 


29314 (CONF-9006128—Vol.1, pp. 356) On small climatic 
ettects of air invasion in polar regions: The influence on at- 
mospheric pressure and heat flux. Semiletov, |.P. (Pacific 
Oceanological inst., Viadivostok (Russian Federation)). Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 

The possibility of decreasing atmospheric pressure by air inva- 
sion in the down-welling zone of the ocean is discussed. The 
boundary condition for the solution of the baric tendency equation 
on the atmosphere-ocean interface is derived. It is shown that at- 
mospheric pressure may decrease about 0.1-10 Pa day~' for gas 
invasion and downwelling rates of 0.001-0.1 cm c~—', due to active 
gas-water exchange without regard for heat and water vapor trans- 
fer. This calculation was based on a model of the diffusion 
boundary layer. It was used for the total solution of the baric ten- 
dency equation. These estimates were made for the region of 
formation of Antarctic Bottom Water. This factor, with regard to the 
quasi-stationary condition of the process, provides a significant 
contribution to the formation of atmospheric depressions, sub- 
antarctic depressions and some depressions in high latitudes of 
both hemispheres. The heat effect of No, O2 and CO, solutions in 
polar sea regions is considered. It is shown that, for example, the 
heat flux with CO. solution (~20 mol m-? yr") corresponds to 12 
Cal cm-? year. This flux and the flux from the earth's interior (~47 
Cal cm-? yr-') are the same order of magnitude. In winter, this 
factor is one positive member of the heat balance for the polar sur- 
face layers. 


29315 (CONF-9006128-Vol.2, pp. 369) Effects of global 
change on net ecosystem carbon flux of arctic tussock tundra. 
Oechael, W.C. (San Diego State Univ., CA (United States)). Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
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conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

Arctic ecosystems contain vast quantities of carbon as soil or- 
ganic matter and, depending on future climatic conditions, have the 
potential to act as major sources or sinks for atmospheric CO. 
Cold, moist soils and the presence of permafrost allow increased 
ecosystem production following global change to be stored on a 
continuing basis over long periods of time. Arctic ecosystems are 
one of the few ecosystems capable of long-term increased carbon 
storage. On the other hand, increases in the depth of the active 
layer, melting of the permafrost, and/or decreases in soil moisture 
could result in increased rates of soil decomposition and net CO2 
efflux from the tundra. Recent evidence indicates that tussock tun- 
dra is currently losing substantial carbon, possibly in response to 
warming and drying of arctic soils within the last century. At Toolik 
Lake, Alaska, the rate of net CO2 loss from the tundra is on the 
order of 3 g m~* d-". This rate of loss, if occurring over the cir- 
cumpolar arctic, could account for the net loss of 0.1 to 0.2 x 10° 
metric tons of carbon per year from tussock tundra alone. Field ma- 
nipulations and phytotron experiments indicate that the response of 
net primary production or net ecosystem carbon assimilation of tus- 
sock tundra to elevated COz is limited by environmental conditions 
in the arctic. The combination of elevated atmospheric CO2 and in- 
creased air temperature can result in a major increase in net 
primary production and net ecosystem carbon sequestering in tus- 
sock tundra. Global change could cause the arctic to contribute up 
to 55 x 10° metric tons of soil carbon to the atmosphere. On the 
other hand, conditions of elevated CO. and a moist, poorly aerated 
soil horizon, could result in long-term carbon sequestering and 
negative feedback on the rise of atmospheric CO2. 


29316 (CONF-9006128—Vol.2, pp. 370) The role of tundra 
and taige systems in the global methane budget. Reeburgh, 
W.S. (Univ. of Alaska, Fairbanks (United States)); Whalen, S.T. 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In Intemational 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 2. 404p. Order Number DE92013653. Source: 
OSTI; NTIS. 

Tundra and boreal forest soils contain some 30% of the terres- 
trial soil carbon reservoir. A large fraction of this soil carbon is 
immobilized in permafrost and peat. This soil carbon reservoir 
could be susceptible to biogeochemical conversion to CO2 and 
CH, under warmer, wetter climate. Both of these gases are radia- 
tively active, and could be responsible for a positive climate 
feedback. The authors performed weekly measurements of CH, 
flux at permanent sites to evaluate the importance of tundra and 
taiga systems in the present global CH, budget and to gain in- 
sights into the processes important in modulating emissions under 
present and modified climate. Their CH, flux time-series at tundra 
sites in the UAF Arboretum covers over 3.5 years and indicates 
that water table level, transport by vascular plants and microbial 
oxidation at the water table are important in modulating tundra CH, 
emissions. Emission of CH, essentially ceases during frozen peri- 
ods. Their study at permanent taiga sites covers less than one 
year. All taiga sites consumed atmospheric methane in fall 1989, 
indicating that these soils could be a sink for atmospheric CH, dur- 
ing part of the year. Integrated annual emission from the seasonal 
time-series measurements and results from a detailed survey along 
the Trans-Alaska Pipeline Haul Road led to independent estimates 
of the global tundra CH, flux of 19-33 and 38 Tg yr—', respec- 
tively. The road transect estimate for the global taiga CH, 
contribution is 15 Tg yr-". 


29317 (CONF-9006128-Vol.2, pp. 372-377) Methane emis- 
sions from Alaska arctic tundra in response to climatic 
change. Livingston, G.P. (NASA Ames Research Center, Moffett 
Field, CA (United States)); Morrissey, L.A. Alaska Univ., Fairbanks, 
AK (United States). Dec 1991. From International conference on 
the role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
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the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

In situ observations of methane emissions from the Alaska North 
Slope in 1987 and 1989 provide insight into the environmental in- 
teractions regulating methane emissions and into the local- and 
regional-scale response of the arctic tundra to interannual environ- 
mental variability. Inferences regarding climate change are based 
on in situ measurements of methane emissions, regional landscape 
characterizations derived from Landsat Multispectral Scanner 
satellite data, and projected regional-scale emissions based on ob- 
served interannual temperature differences and simulated changes 
in the spatial distribution of methane emissions. The authors re- 
sults suggest that biogenic methane emissions from arctic tundra 
will be significantly perturbed by climatic change, leading to 
warmer summer soil temperatures and to vertical displacement of 
the regional water table. The effect of increased soil temperatures 
on methane emissions resulting from anaerobic decomposition in 
northern wetlands will be to both increase total emissions and to 
increase interannual and seasonal variability. The magnitude of 
these effects will be determined by those factors affecting the areal 
distribution of methane emission rates through regulation of the re- 
gional water table. At local scales, the observed 4.7C increase in 
mid-summer soil temperatures between 1987 and 1989 resulted in 
a 3.2-fold increase in the rate of methane emissions from anaero- 
bic soils. The observed linear temperature response was then 
projected to the regional scale of the Alaska North Slope under 
three environmental scenarios. Under moderately drier environ- 
mental conditions than observed in 1987, a 4C mid-summer 
increase in soil temperatures more than doubled regional methane 
emissions relative to the 1987 regional mean of 0.72 mg m~? hr-" 
over the 88,408 km? study area. 


29318 (CONF-9006128—Vol.2, pp. 391-395) The sensitivity 
of ecosystem CO, flux in the boreal forests of interior Alaska 
to climatic parameters. Bonan, G.B. (National Center for Atmo- 
spheric Research, Boulder, CO (United States)). Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

An ecophysiological model of carbon uptake and release was 
used to examine CO> fluxes in 17 mature forests near Fairbanks, 
Alaska. Under extant climatic conditions, ecosystem COz flux 
ranged from a loss of 212 g CO, m-* yr-" in a black spruce 
stand to an uptake of 2,882 g CO2 m-® yr—" in a birch stand. In- 
creased air temperature resulted in substantial soil warming. 
Without concomitant increases in nutrient availability, large climatic 
warming reduced ecosystem CO. uptake in all forests. Deciduous 
and white spruce stands were still a sink for CO, but black spruce 
stands became, on average, a net source of CO2. With increased 
nutrient availability that might accompany soil warming, enhanced 
tree growth increased CO, uptake in conifer stands. 


29319  (CONF-9006128—Vol.2, pp. 397-400) Possible impacts 
of ozone depletion on trophic interactions and biogenic 
vertical carbon flux in the Southern Ocean. Marchant, H.J. (Aus- 
tralian Antarctic Div., Tasmania (Australia)); Davidson, A. Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 
Among the most productive region of the Southern Ocean is the 
marginal ice edge zone that trails the retreating ice edge in spring 
and early summer. The timing of this near-surface phytoplankton 
bloom coincides with seasonal stratospheric ozone depletion when 
UV irradiance is reportedly as high as in mid-summer. Recent in- 
vestigations indicate that antarctic marine phytoplankton are 
presently UV stressed. The extent to which increasing UV radiation 
diminishes the ability of phytoplankton to fix CO and/or leads to 
changes in their species composition is equivocal. The colonial 
stage in the life cycle of the alga Phaeocystis pouchetti is one of 
the major components of the bloom. The authors have found that 
this alga produces extracellular products which are strongly UV-B 








absorbing. When exposed to increasing levels of UV-B radiation, 
survival of antarctic colonial Phaeocystis was significantly greater 
than colonies of this species from temperate waters and of the 
single-celled stage of its life cycle which produces no UV-B- 
absorbing compounds. Phaeocystis is apparently a minor dietary 
component of antarctic krill, Euphausia superba, and its nutritional 
value to crustacea is reportedly low. Phytoplankton, principally di- 
atoms, together with fecal pellets and molted exoskeletons of 
grazers contribute most of the particulate carbon flux from the eu- 
photic zone to deep water. If the species composition of antarctic 
phytoplankton was to shift in favor of Phaeocystis at the expense 


of diatoms, changes to pelagic trophic interactions as well as verti- 
cal carbon flux are likely. 


29320 (CONF-9006128-Vol.2, pp. 411) Climate and land- 
scape perestroykas. Zimov, S.A. (Pacific Inst. of Geography, 
Vladivostok (Russian Federation)); Chuprynin, V.|. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From international con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In Intemational conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

Northern moss-lichen wood communities are becoming degraded 
progressively in many regions. That is why the question of their 
substitution to grass communities, ones less sensitive to mechani- 
cal and chemical loads, is widely discussed. The problem of 
landscape reorganization in Northeast Asia is interesting in this 
connection. Today, territories are over-moist and low productivity 
moss-lichen covers are distributed everywhere. But, a rich pasture 
ecosystem existed here in the Late Pleistocene. Many people re- 
late the phenomenon of arid climate mammoth steppes and their 
destruction to replacement by humid conditions in the Holocene. 
But in Northeast Asia the climate is arid even now, since the radia- 
tion index of dryness is more than 1 and even reaches 3. In Lower 
Kolyma, grasses can evaporate 2-3 times annual rates of precipita- 
tion (4-6 times more than mosses and lichens evaporate). A 
mathematic model describing relations between various competitive 
plant communities depending on climate and activity of erosive- 
accumulative processes, pasture loads and CO2 concentration is 
proposed. It is shown that the influence of these factors is more 
significant than that of climate alone. Maps of northern hemisphere 
plants in the Pleistocene are calculated, as well as maps forecast- 
ing plant distributions arising from future climatic and CO, 
changes. The possibilities of artificial regeneration of high- 
productivity pasture ecosystems are considered. 


29321 (CONF-90061 28—Vol.2, pp. 412-415) Trajectory analy- 
sis of the atmospheric carbon dioxide bimodal distribution in 
the arctic. Higuchi, K. (Atmospheric Environment Service, 
Downsview, Ontario (Canada)); Trivett, N.B.A. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In Intemational conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OST]; NTIS. 

An examination of detrended atmospheric COz2 time series from 
two arctic monitoring stations, Alert and Mould Bay, shows a very 
prominent seasonal cycle with a very broad maximum in the winter 
and a very sharp minimum in the late summer. The amplitude of 
the cycle is about 15 to 16 ppmv (parts per million by volume). 
This seasonal cycle is a reflection of the metabolic cycle of the 
land biota in the northern hemisphere. During the period of broad 
maximum concentration in winter, the time series of CO2 shows, in 
some years, a bimodal feature, with a relative minimum in late win- 
ter. The bimodal distribution is difficult to explain in terms of (1) 
photosynthetic/respiratory cycle of terrestrial biospheric activities in 
the middle latitudes, and (2) anthropogenic activities. In this paper, 
the authors will speculate and discuss the bimodal feature in terms 
of the evolution of the atmospheric circulation in the Arctic. 


29322 (CONF-90061 28—Vol.2, pp. 418-422) Microbial miner- 
alization in solls and plant material from Antarctica. Boelter, M. 
(Univ. of Kiel (Germany)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
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regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

The process of microbial mineralization was analyzed in soil 
samples and plant material, mainly lichens, from the maritime and 
continental Antarctic (King George Island and Wilkes Land, resp.) 
to examine effects of temperature and moisture. Three methods 
were used: total CO2-evolution and biological oxygen demand as a 
measure of general metabolic activity, and remineralization of '*C- 
labeled glucose (which may serve as a model for dissolved organic 
matter) as a measure of the activity of heterotrophic microorgan- 
isms. These methods are used as indicators for different fractions of 
organic material and microbial populations. A comparison of the re- 
sults of these methods showed that the portion of respired material 
from '*C-labeled glucose may even outcompete the totally metabo- 
lized material. These data differ with respect to the parent material 
and thus give an indication of its quality and the actual activity of 
the bacterial population which is considered to be mainly responsi- 
ble for the turnover and mineralization of dissolved organic matter. 


29323 (CONF-9006128—Vol.2, pp. 423-428) Effects of point 
source atmospheric pollution on boreal forest vegetation of 
northwestern Siberia. Viasova, T.M. (Far North Inst. for Agricul- 
tural Research, Noril'sk (Russian Federation)); Kovalev, B.I.; 
Filipchuk, A.N. Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
Intemational conference on the role of the polar regions in global 
change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

Atmospheric pollution from the Noril’sk Mining-Metallurgical Com- 
plex, in the form of heavy metals and sulfur components, has 
resulted in damage to plant communities in the area. Vegetation on 
over 550,000 ha has been detrimentally affected by the pollution 
fallout, primarily sulfur dioxide. Forests (mainly Larix sibirica) and 
most lichens have been killed within a 300,000-ha zone around No- 
ril’sk and extending about 50 km to the south and southeast. Less 
severe damage to lichens and vascular plants extends 170 km to 
the south and 80 km to the east of the pollution source consistent 
with prevailing winds during the period of plant growth. Terricolous 
lichens are particularly vulnerable to the pollution products and 
among vascular plants Larix gmelinii, Picea obovata, Ledum palus- 
tre, Calamagrostis sp., and Salix lanata show least resistance. 


29324 (CONF-9006128-Vol.2, pp. 429) The natural back- 
ground disturbance in the Soviet Far East. Karakin, V.P. (Pacific 
Geography Inst., Viadivostok (Russian Federation); Sheinhouse, 
A.S. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From 
International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In /nterna- 
tional conference on the role of the polar regions in global change: 
P . Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

The natural system development of the Soviet Far East dates 
back to the paleolith. It accelerated more and more, and strong an- 
thropogenic pressure is now evident. The main parts of the 
ecosystems appear to have changed as a result. The authors have 
elaborated specific methods of ecosystem disturbance assessment. 
Measurement of a natural scale was adopted; this scale is based 
on the period necessary to the changed landscape restoration until 
climax. Assessments for the Amur, Kamchatka, Khabarovsk, Maga- 
dan, Prymorie, and Sakhalin regions have been made. 


29325 (CONF-9006128-Vol.2, pp. 436-439) Changes in the 
source/sink relationships of the Alaskan Boreal Forest as a re- 
sult of climatic warming. Yarie, J. (Univ. of Alaska, Fairbanks 
(United States)); Van Cleve, K. Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

A modified version of the LINKAGES ecosystem simulation 
model is used to access the changes in the role of forests in the 
interior of Alaska to act as a source or sink of carbon over a fifty- 
year period. The study area is the Tanana Valley State Forest 
(TVSF). The TVSF occupies an area of 5,523 hectares along the 


ERA Vol. 17, No. 10 325 





54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 


Tanana River from the Canadian Border to the confluence of the 
Tanana River and the Yukon River. The current inventory for the 
TVSF is used to develop a starting state for the model for ten veg- 
etation classes. The model is run with the current climate until the 
current stand age for the various vegetation types is reached. Then 
a 5C increase in mean annual temperature and a doubling in pre- 
cipitation distributed evenly over the year is gradually added to the 
model. The model was then used to develop an average estimate 
of the atmospheric carbon sequestering for the current vegetation 
distribution of the productive forest types in the TVSF. This value 
was estimated as 392 g m~* yr—"' for a 490,000-hectare area of 
interior Alaska. 


29326 (CONF-9006128—Vol.2, pp. 453-459) Long-term moni 
toring of airborne pollen in Alaska and the Yukon: Possible 
implications for global change. Anderson, J.H. (Univ. of Alaska, 
Fairbanks (United States)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In Intemational conference on the role of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

Airborne pollen and spores have been sampled since 1978 in 
Fairbanks and 1982 in Anchorage and other Alaska-Yukon loca- 
tions for medical and ecological purposes. Comparative analyses 
of pre- and post-1986 data subsets reveal that after 1986 (1) 
polien is in the air earlier, (2) the multiyear average of degree-days 
promoting pollen onset is little changed while (3) annual variation 
in degree-days at onset is greater, (4) pollen and spore annual 
productions are considerably higher, and (5) there is more year-to- 
year variation in pollen production. These changes probably reflect 
directional changes in certain weather variables, and there is some 
indication that they are of global change significance, i.e., related 
to increasing atmospheric greenhouse gases. Correlations with 
pollen data suggest that weather variables of high influence are 
temperatures during specific periods following pollen dispersal in 
the preceding year and the average temperature in April of the cur- 
rent year. Annual variations in pollen dispersal might be roughly 
linked to the 11-year sunspot cycle through air temperature media- 
tors. Weather in 1990, apparent pollen production cycles under 
endogenous control, and the impending sunspot maximum portend 
a very severe pollen season in 1991. The existing but unfunded 
aerospora monitoring program must continue in order to test pre- 
dictions and hypotheses and as a convenient, economical indicator 
of effects of climate change on biological systems and human well- 
being in the North. 


29327 (CONF-9006128—Vol.2, pp. 465-467) Growing season 
length and climatic variation in Alaska. Sharratt, B.S. (Univ. of 
Alaska, Fairbanks (United States)). Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

The growing season has lengthened in the contiguous US since 
1900, coinciding with increasing northern hemispheric air tempera- 
tures. Information on growing season trends is needed in arctic 
regions where projected increases in air temperature are to be 
more pronounced. The lengths of the growing season at four loca- 
tions in Alaska were evaluated for characteristic trends between 
1917 and 1988. Freeze dates were determined using minimum 
temperature criteria of OC and —3C. A shortening of the season 
was found at Sitka and lengthening of the season at Talkeetna. 
The growing season shortened at Juneau and Sitka during the pe- 
riod 1940 to 1970, which corresponded with declining northern 
hemisphere temperature. Change in the growing season length 
was apparent in the Alaska temperature record, but the regional 
tendency for shorter or longer season needs further evaluation. 


29328 (CONF-9006128-—Vol.2, pp. 525-531) Climate-related 
research in Svalbard. Sand, K. (SINTEF Norwegian Hydrotechni- 
cal Lab., Trondheim (Norway)); Hagen, J.0.; Repp, K.; Berntsen, 
E. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From 
International conference on the role of polar regions in global 
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change; Fairbanks, AK (United States); 11-15 Jun 1990. In Interna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

The Svalbard archipelago is located in the Norwegian Arctic, 76- 
81N. In the Kongsfjord area, 79N, on northwest Spitsbergen, there 
has been increasing research activity in several climate-related dis- 
ciplines over the last few years. This research will contribute to the 
global efforts on monitoring and detecting possible global changes. 
An intensified program monitoring hydrological processes was run 
from 1974 to 1978 and restarted in 1988. One well-equipped station 
for atmospheric research is also established. Four major glaciers 
are being thoroughly investigated, a program which includes mass 
balance studies, drainage patterns and core analyses. Since 1978 
a permafrost station has been operated in Svea, south-central 
Spitsbergen. The trend in glacier mass balance analyses shows 
fairly stable negative conditions, the net balance is slightly increas- 
ing due to a slight increase in the winter precipitation. There is no 
sign of climatic warming through increased melting. The tempera- 
ture data show a very slight cooling during the ablation period. A 
reconstruction of mass balance data for the Broegger glacier shows 
that the mass balance has been consistently negative since 1918. 


28329 (CONF-9006128—Vol.2, pp. 533) Inversion of bore- 
hole temperature data for recent climatic changes: Examples 
from the Alaskan arctic and Antarctica. Clow, G.D. (Geological 
Survey, Menlo Park, CA (United States)); Lachenbruch, A.H.; 
McKay, C.P. Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
International conference on the role of the polar regions in global 
change: Proceedings. Volume 2.  404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

A temperature disturbance at the earth's surface causes a 
downward-propagating thermal wave which can be sampled at 
later times in a geophysical borehole. This effect allows the surface 
temperature history at a given site to be reconstructed from precise 
temperature measurements at depth within the earth. Continuous 
permafrost regions are well suited for this type of paleoclimate re- 
construction since they lack the disturbing effects of groundwater 
flow. Application of Backus-Gilbert theory to this inverse problem 
indicates the highest temporal resolution that can be obtained for 
surface disturbances occurring at time ~t. before present is 
+0.40"t,. If temperature measurements are limited to depths less 
than 2,, temporal resolution is severely degraded for event times to 
> 2p2/(18k) where k is the thermal diffusivity. Optimal resolution is 
retained back to ~40 Y.B.P. when measurements to depths of 150 
m (300 m) are utilized in the inversion. The resolution of events at 
time xt. is also degraded if the vertical distance between mea- 
surements (dz) is > (kt,/2)°5. This is unlikely to cause a problem 
in practice, except when temperature data are acquired from a lim- 
ited number of fixed thermistors. The authors are applying formal 
inversion techniques to the Alaskan Arctic dataset reported earlier 
by Lachenbruch and Marshall. On the basis of their data and a for- 
ward analysis, they concluded much of the permafrost surface in 
this region has warmed 2-4C during the last century. Application of 
inverse methods to this dataset provides improved estimates of the 
magnitude and timing of the recent arctic warming. Inversion of a 
recent temperature profile from the 300-m DVDP hole 1 1 in Taylor 
Valley, Antarctica, shows clear evidence for a 1C warming during 
the last ~15 years. 


29330 (CONF-9006128-Vol.2, pp. 534) Climate change and 
permafrost distribution in the Soviet Arctic. Anisimov, O.A. 
(State Hydrological Inst., St. Petersburg (Russian Federation)); Nel- 
son, F.E. Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From international conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In Interna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

Anticipated global warming during the next century will produce 
many environmental changes, including widespread thawing of per- 
mafrost in the northern hemisphere. The climate change scenario 
based on the method of paleoclimatic reconstruction developed at 





the USSR State Hydrological Institute was used to drive a model of 
permafrost distribution. Results indicate north- and eastward move- 
ment of permafrost boundaries, a substantial lengthening of the 
growing season, and significant soil warming in permafrost areas. 
Some implications of these changes for the Soviet Union are dis- 
cussed. 


29331 (CONF-9006128—Vol.2, pp. 557-564) Palynological 
data as tools for interpreting past climates: Some examples 
from Northern North America. Anderson, P.M. (Univ. of Washing- 
ton, Seattle (United States)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

Documenting past climates and their associated terrestrial 
ecosystems is one means of predicting how modern landscapes 
may respond to changing atmospheric composition resulting from 
the addition of greenhouse gases. Fossil pollen preserved in lake 
and bog sediments is an especially valuable source of paleocii- 
matic information. Initially, pollen records were used only as 
qualitative estimates of climate change, but more recent analyses 
indicate they can provide accurate quantitative reconstructions. The 
floristic simplicity of tundra and boreal forest and the coarse taxo- 
nomic resolution of northern pollen taxa were believed to seriously 
limit the use of pollen for interpreting high latitude paleociimates. 
However, current studies in Alaska and Canada demonstrate that 
pollen data are relatively strong and sensitive climate indicators. 
The status of paleoclimate reconstructions based on pollen records 
from northern North America is discussed using isopoll maps, re- 


sponse surfaces, analogs, and percentage diagrams. 
29332 (CONF-9006128-Vol.2, pp. 570-575) Polar ice cores: 


Climatic and environmental records. Lorius, C. (Lab. de 
Glaciologie et Geophysique de |'Environnement, St. Martin d’Heres 
(France)). Alaska Univ., Fairbanks, AK (United States). Dec 1991. 


From International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In /ntemna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

Ice cores from Greenland and Antarctica provide multiple proxy 
records of climatic and environmental parameters. They reveal the 
anthropogenic impact on aerosol concentrations in Greenland snow 
(i.e., SO, and NOs) and on atmospheric greenhouse gases. For 
example, increases over the last 200 years are about 25% for COz, 
8% for N2O2 and about 200% for CH,. Over the last climatic cycle 
(i.e., ~ 150 Kyr) the glacial-interglacial surface temperature change 
may be ~10C, with glacial stages generally associated with lower 
snow accumulation and higher concentrations of marine and conti- 
nental aerosols reflecting enlarged source areas and increased 
atmospheric transport. Greenland ice has recorded rapid changes 
of climate during the last ice age and deglaciation. The 5'®O or 6D 
records from the Vostok ice core (Antarctica) strongly suggest the 
role of insolation orbital forcing, as well as a close relation between 
temperature and greenhouse gas concentrations. CO2 and CH, 
concentrations increase by about 40% and 100% during glacial- 
interglacial transitions, respectively. It appears likely that fluctuating 
greenhouse gas concentrations have had a significant role in the 
glacial-interglacial climate changes by amplifying, together with the 
growth and decay of the Northern Hemisphere ice sheets, the or- 
bital forcing. Climate sensitivity to greenhouse forcing estimated 
from paleo-ice core data is consistent with GCM simulations giving 
a 3-4C warming for a future doubled atmospheric CO>2. 


29333 (CONF-9006128—Vol.2, pp. 673) Chemical changes In 
the Arctic tr at poler sunrise. Barrie, L.A. Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 
At polar sunrise, the Arctic troposphere (0 to ~8 km) is a unique 
chemical reactor influenced by human activity and the Arctic 
Ocean. It is surrounded by industrialized continents that in winter 
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contribute gaseous and particulate pollution (Arctic haze). It is un- 
derlain by the flat Arctic Ocean from which it is separated by a 
crack-ridden ice membrane 3 to 4 m thick. Ocean to atmosphere 
exchange of heat, water vapor and marine biogenic gases influ- 
ence the composition of the reactor. From 21 September to 21 
December to 21 March, the region north of the Arctic circle goes 
from a completely sunlit situation to a completely dark one and 
then back to light. At the same time the lower troposphere is stably 
stratified. This hinders vertical mixing. In this environment, chemi- 
cal reactions involving sunlight are much slower than further south. 
Thus, it would not be surprising to find a high abundance of photo- 
chemically reactive compounds in the atmosphere at polar sunrise. 
Between complete dark in February and compiete light in April, a 
number of chemical changes in the lower are ob- 
served. Perhaps the most sensational is the destruction of lower 
tropospheric ozone accompanied by production of filterable bromine 
and iodine. The latter are likely of marine origin, although their pro- 
duction may involve anthropogenic compounds. Another change is 
the shift in the fraction of total sulfur in its end oxidation state (VI) 
from 50% to 90%. Several gaseous hydrocarbons disappear from 
the atmosphere at this time. Preliminary observations also indicate 
a maximum in total non-black carbon on particulate matter. This is 
consistent with the formation of non-volatile organics from photo- 
chemically induced reactions of gas phase organics. Results of the 
Canadian Polar Sunrise Experiment 1988 are presented. 


29334 (CONF-9006128-Vol.2, pp. 681-686) A poler climate 
iHteration?. Hogan, A. (Army Cold Regions Research and Engi- 
neering Lab., Hanover, NH (United States)); Riley, D.; Murphey, 
B.B.; Barnard, S.C.; Samson, J.A. Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From Intemational conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

The antarctic continental (cA) air mass is rarely displaced from 
the South Polar Plateau, but it is frequently modified by exchange 
with Antarctic maritime (mA) air advected from the ice shelves or 
frozen seas or with polar maritime (mP) air advected from the 
Southern Ocean. Because the cA air mass resides over an unin- 
habited and relatively static ice-covered surface, the concentration 
of aerosol particles in this unique air mass may reflect aerosol vari- 
ation in the global atmosphere. A continuous series of surface 
observations began at South Pole in 1974 and have continued to 
the present. Although a large seasonal variation in aerosol concen- 
tration is present, little year-to-year variation in mean seasonal 
aerosol concentration occurred prior to 1982. During the mid-1980s, 
a consistent diminution of mean annual aerosol concentration was 
observed, and a concurrent reduction in sodium concentration in 
snow and firn was reported. The decrease in aerosol concentration 
was greatest in late winter and spring, concurrent with decreases in 
mean air temperature and mean wind speed. This paper describes 
concurrent aerosol and meteorological data collected at South Pole 
from 1974 through 1987 and presents several analyses attempting 
to verify if these changes do reflect a persistent variation in the 
properties of the cA air mass. Additional analyses, using upper air 
and automatic weather station data, attempt to identify circulation 
changes related to these changes in aerosol concentration. 


29335 (CONF-9006128—Vol.2, pp. 687-692) The role of the 
polar regions in the global carbon cycle and related climatic 
changes. Borinsenkov, E.P. (Main Geophysical Observatory, St. 
Petersburg (Russian Federation)). Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

Empirical data are examined which characterize the role of the 
polar regions in the global carbon cycle, and the role of polar 
oceans as atmospheric carbon sinks is discussed. The depen- 
dence of the annual variation of atmospheric CO, content on 
latitude is analyzed. Natural and anthropogenic sources of CO2 are 
studied, as well as their manifestation in polar regions. The results 
of carbon cycle numerical modeling with linear and non-linear box 
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models for different scenarios of anthropogenic CO. growth are 
presented. The role of oceanic, biospheric and anthropogenic 
sources in carbon cycle dynamics is analyzed. The results of mod- 
eling the climate and its changes are discussed for different 
scenarios of energetics development with models of different com- 
plexity. Possible causes of climate warming and cooling are 
considered for the polar regions. 


29336 (CONF-9006128—Vol.2, pp. 695) Comparison of mea- 
surement of aerosol black carbon at Barrow, Alaska, and 
Wrangel isiand, USSR: An approach to estimating the deposi- 
tion of soot to snow and ice surfaces. Hansen, A.D.A. (Univ. of 
California, Berkeley (United States)); Schnell, R.C.; Kahl, J.D.; 
Bodhaine, B.A.; Kapustin, V.N. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

During late spring 1989 (and 1990, in planning), measurements 
of aerosol black carbon were, made on Wrangel Island in the So- 
viet Arctic to complement the routine measurements at the NOAA/ 
GMCC Barrow Observatory of this combustion-derived pollutant. 
The results are compared during time intervals in which trajectories 
led from Barrow to Wrangel Island, with typical transit times of one 
day. The intervening surface is entirely frozen ocean, without land 
masses’ topography to complicate air flow, nor any human habita- 
tion combustion sources. Aerosol black carbon is chemically 
unreactive, and so any losses in transit will be due to deposition 
onto the frozen ocean surface. This species is strongly optically 
absorbing, and a small aerosol deposition from the Arctic haze 
may reduce the surface albedo sufficiently to increase the absorp- 
tion of solar radiation in spring and lead to premature, thawing. 
The authors discuss the possible effects of the deposition of soot 
from the Arctic haze onto high latitude snow and ice cover in terms 
of climate change. 


29337  (CONF-9006128-Vol.2, pp. 696-701) A review of arc- 


tic gas hydrates as a source of methane in global change. 
Kvenvolden, K.A. (Geological Survey, Menlo Park, CA (United 
States)). Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In Interna- 
tional conference on the role of the polar regions in global change: 


Proceedings. Volume 2. 
Source: OSTI; NTIS. 

Atmospheric concentrations of methane are currently increasing 
at rates of about one percent per year, leading to a concern that 
methane, a greenhouse gas, will become an increasingly signifi- 
cant factor in global warming. One potential source of enormous 
volumes of methane is natural gas hydrates. Gas hydrates are sta- 
bie only within certain ranges of temperature and pressure; outside 
these ranges, the cages break down and the gas molecules es- 
cape. The Arctic is particularly well endowed with gas hydrates 
because conditions for their occurrence are met in three distinct re- 
gions: (1) offshore in sediments of the outer continental margin, at 
water depths between about 400 and 2,800 m, where the base of 
the zone of gas hydrate stability ranges from about 300 to 700 m 
below the sea floor; (2) onshore in areas of continuous permafrost, 
where the zone of gas hydrate stability ranges in subsurface depth 
from about 200 to 1,200 m; and (3) on the nearshore continental 
shelf, where relict permafrost has persisted since times of lower 
sea level when the present shelf was exposed to cold subaerial 
temperatures. Because gas hydrates occur close to the earth’s sur- 
face in these three regions, they are affected by surficial changes 
in pressure and temperature, and thus destabilized gas hydrates 
may be sources of atmospheric methane. Under the present cli- 
matic regime, the gas hydrates of the nearshore continental shelf 
may be the most vulnerable to change. The time needed for ther- 
mal change to destabilize gas hydrates in this region is measured 
in thousands or tens of thousands of years. Because the latest ma- 
jor Arctic marine transgression may have been in progress for 
about 27,000 years, some gas hydrates associated with nearshore 
permafrost probably have already become unstable, releasing 
methane to the atmosphere. 
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29338 (CONF-9006128—Vol.2, pp. 693) The influence of Arc- 
tic haze and radiatively active trace gases on the arctic 
climate. Blanchet, J.P. (Canadian Climate Centre, Downsview, On- 
tario (Canada)). Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
International conference on the role of the polar regions in global 
change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

Increasing fossil fuel consumption and industrial activities have 
raised concerns of possible man-induced climate changes. The 
changes result mostly from increased radiatively active trace gases 
(RAG) and anthropogenic aerosols in the atmosphere. Among the 
by-products of combustion, carbon dioxide is the leading RAG. Fos- 
sil fuel combustion also generates sulfates and soot, the principal 
constituents of the Arctic haze. Both CO. and Arctic haze interact 
with radiative processes to produce external climate forcing. Due to 
their strong tendency to absorb visible solar radiation, soot parti- 
cles result in strong diabatic heating in the Arctic. With a mixing 
ratio of 10-10, a concentration 1 million times less than H2O, the 
solar radiative heating produced by particulate soot is still compa- 
rable to that of H2O. The Canadian Climate Centre (CCC) has 
recently completed a climate simulation with a double carbon diox- 
ide scenario. Version 2 of the CCC-GCM includes a mixed-layer 
ocean and thermodynamic ice model. It allows for the evaluation of 
climate changes due to an external forcing. The aim of this paper 
is to compare the climate changes induced by increasing CO2 and 
Arctic haze. Since both signals are occurring simultaneously, the 
authors must investigate the individual contributions with a climate 
model. A preliminary sensitivity study of the Arctic haze (February 
to May) with interactive sea ice was done. The analysis suggests 
that the excess of solar radiative heating leads to increasing rates 
of snow and ice melt during spring and summer. The most sensitive 
regions are the Canadian Arctic Archipelago and the Greenland 
Sea. In both regions, the ice is substantially reduced. The anomaly 
of sea ice amount continues its propagation northward in June and 
July even though the Arctic haze is absent during that period. 


29339 (CONF-9006128-Vol.2, pp. 674-680) Arctic haze and 
air pollution. Pacyna, J.M. (Norwegian Inst. for Air Research, 
Lillestroem (Norway)); Shaw, G.E. Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In Intemational conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

Arctic haze is the phenomenon of large-scale industrial air pollu- 
tion found all through the arctic air mass. Vertical profiles of air 
concentrations, obtained during several aircraft measurement pro- 
grams in the Arctic, have offered the following explanation of arctic 
haze origin. Very long range, episodic transport of air masses over 
several thousand kilometers clearly affects the quality of arctic air 
during both summer and winter. Polluted air masses, carrying a 
mixture of anthropogenic and natural pollutants from a variety of 
sources in different geographical areas have been identified in the 
arctic atmosphere at altitudes from 2 to 4 or 5 km. The layers of 
polluted air at altitudes below 2.5 km can be traced to episodic 
transport of air masses from anthropogenic sources situated closer 
to the Arctic. Pollution material in arctic haze is of submicron size 
and contains a substantial fraction of black carbon: it interacts 
strongly with solar radiation. In addition, sulfate and a wide range 
of heavy metals appear, affecting their natural geochemical cycles. 
They also serve as indicators of major source regions of emissions 
in the world. This paper discusses what happens to the haze- 
related pollutants in the: Arctic, what is the contribution of natural 
sources to the arctic haze and what are local and global effects of 
arctic haze. Some indications are given of the research to be un- 
dertaken in a view to assess the role of the Arctic in global change 
of the environment. 


29340 (CONF-9006128—Vol.2, pp. 627) The history of the 
climate of the northern polar region in the holocene and re- 
cent millennia from proxy and historical data. Borisenkov, E.P. 
(Main Geophysical Observatory, St. Petersburg (Russian Federa- 
tion)); Pasetsky, V.M. Alaska Univ., Fairbanks, AK (United States). 





Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In International conference on the role of the polar regions in 
global change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

All data available on the reconstruction of the climate of the 
northern polar region in different Holocene periods are presented. 
Primary attention is given to the data on the polar region climate 
on the USSR European and Asian territory. The possible natural 
causes responsible for creating the climatic conditions of the 
Holocene warm and cold epochs in polar regions are analyzed, as 
well as circulation features of these epochs. The historical data 
available on the polar region climate are generalized for the past 
two thousand years and in particular the recent millennium. It is 
shown that during the recent millennium the climatic conditions of 
the northern polar region were very different, which influenced ice 
conditions and polar navigation. It is also shown that most of the 
above periods of climate warming and cooling were related to cli- 
matic changes in other regions of Europe and Asia. It is inferred 
that these changes depend to a considerable extent on circulation 
processes. In this connection an analogy is given between the Arc- 
tic warming in the 1930s and 1940s and similar climate warming in 
other epochs, in particular in the early sixteenth century. Their sim- 
ilarity in circulation processes is shown. 


29341 (CONF-90061 28—Vol.2, pp. 634-640) Deglaciation and 
latest pleistocene and early holocene glacier readvances on 
the Alaska peninsula: Records of rapid climate change due to 
transient changes in solar intensity and atmospheric CO, con- 
tent. Pinney, D.S. (Univ. of Alaska, Fairbanks (United States)); 
Beget, J.E. Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In Interna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

Geologic mapping near Windy Creek, Katmai National Park, 
identified two sets of glacial deposits postdating late-Wisconsin Il- 
iuk moraines and separated from them by voicaniclastic deposits 
laid down under ice-free conditions. Radiocarbon dating of organic 
material incorporated in the younger Katolinat till and in adjacent 
peat and lake sediments suggests that alpine glaciers on the north- 
ern Alaska Peninsula briefly expanded between ca. 8500 and 
10,000 years B.P. Stratigraphic relationships and radiocarbon 
dates suggest an age for the older Ukak drift near the Pleistocene- 
Holocene boundary between ca. 10,000 and 12,000 years B.P. 
The authors suggest that rapid deglaciation following deposition of 
the lliuk drift occurred ca. 13,000-12,000 years B.P. in response to 
large increases in global atmospheric greenhouse gas content, in- 
cluding CO. Short-term decreases in these concentrations, as 
recorded in polar ice cores, may be linked with brief periods of 
glacier expansion during the latest Pleistocene and early Holocene. 
A transient episode of low solar intensity may also have occurred 
during parts of the early Holocene. Rapid environmental changes 
and glacial fluctuations on the Alaska Peninsula may have been in 
response to transient changes in the concentration of atmospheric 
greenhouse gases and solar intensity. 


29342 (CONF-9006128-—Vol.2, pp. 665) On the development 
In elaboration of polar ice core gas content analysis. Semile- 
tov, J.P. (Pacific Oceanological Inst., Vladivostok (Russian 
Federation)). Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
International conference on the role of the polar regions in global 
change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

Differences between CO, concentrations in ice cores measured 
by dry or wet methods are attributed to carbonate contamination of 
the ice core surfaces. However, the contribution of natural carbon- 
ates in CO2 content may amount to ~20 Mg kg-' of ice which 
corresponds to ~100 ppm COz . TIC values differ from the CO2 
concentration in the case of slow wet extraction (~1 h). These dif- 
ferences may be partly connected with fractionation in the system 
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gas-ice+gas hydrate when an ice core sample is crushed imper- 
fectly. In the estimation of CO2 presence in the CO> ice matrix, the 
contribution of total gas content (VG) is also needed. It depends on 
the level of transformation, waterdrop-snowflake. For the Antarctic 
coastal regions these levels correspond to atmospheric pressures 
of about 700-800 mbar and for continental sites, for example Vos- 
tok, ~600-650 mbar. There, precipitation is connected with the 
entry of snow by stratospheric genesis in the central Antarctic. In 
this case, snow CO, content is about zero and more rich coastal 
snow contains about 70-80% from equilibrium concentration near 
sea level. In consequence, the maximal contribution in VG values 
is about 15-20%. The detailed investigation of this question may be 
effective for obtaining more precise data on VG stratifications in ice 
cores. A new head-space technique of CO. and other gas content 
investigations in ice core is elaborated. Data obtained in 34 Soviet 
Antarctic Expeditions and in laboratory experiments are discussed. 


29343 (CONF-9006128-Vol.2, pp. 606-610) Spatial and tem- 
poral characteristics of the little ice age: The Antarctic ice 
core record. Mosiey-Thompson, E. (Ohio State Univ., Columbus 
(United States)); Thompson, L.G. Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

Recently, ice core records from both hemispheres, in conjunction 
with other proxy records (e.g., tree rings, speleothems and corals), 
have shown that the Little ice Age (LIA) was spatially extensive, 
extending to the Antarctic. This paper examines the temporal and 
spatial characteristics of the dust and §'®O information from 
Antarctic ice cores. Substantial differences exist in the records. For 
example, a 550- year record of 60 and dust concentrations from 
Siple Station, Antarctica suggests that warmer, less dusty condi- 
tions prevailed from A.D. 1600 to 1830. Alternately, dust and 
61'8© data from South Pole Station indicate that opposite condi- 
tions (@.g., cooler and more dusty) were prevalent during the LIA. 
Three additional Antarctic 5"°O records are integrated with the 
Siple and South Pole histories for a more comprehensive picture of 
LIA conditions. The records provide additional support for the LIA 
temperature opposition between the Antarctic Peninsula region and 
East Antarctica. In addition, periods of strongest LIA cooling are 
not temporally synchronous over East Antarctica. These strong re- 
gional differences demonstrate that a suite of spatially distributed, 
high resolution ice core records will be necessary to characterize 
the LIA in Antarctica. 


29344 (CONF-9006128-Vol.2, pp. 694) AGASP-Illl, polar 
lows and CEAREX Norwegian arctic flight program, Spring 
1989. Schnell, R.C. (Univ. of Colorado, Boulder (United States)); 
Sheridan, P.J.; Kahl, J.D. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From international conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OST]; NTIS. 

The third Arctic Gas and Aerosol Sampling Program (AGASP) in- 
tensive airborne research program was successfully conducted in 
the Norwegian Arctic, March-April 1989. Flying from Bodo, Norway, 
the NOAA WP-3D was utilized to study (1) two separate Polar Low 
systems that developed in the Greenland Sea; (2) the transfer of 
energy from the atmosphere to the ice over permanent pack ice 
north of Spitsbergen; (3) the transfer of wind and heat energy 
along the ice edge; and (4) Arctic haze (air pollution) and solar ra- 
diation distributions east of Spitsbergen. Participants were from 
three NOAA laboratories, three National laboratories, NASA, and 
nineteen universities, with representation from five countries. These 
flights were coordinated with surface measurements at the Ny Ale- 
sund Norwegian baseline station on Spitsbergen and the Office of 
Naval Research (ONR) Coordinated Eastern Arctic Experiment 
(CEAREX) O and A ice camps northwest of Svalbard. In these lat- 
ter flights, AGASP scientists continued their study of the photolytic 
destruction of tropospheric ozone in the Arctic spring boundary 
layer. A source for the Br molecule involved in the ozone destruc- 
tion reaction has been suggested as being of under-ice origin 


ERA Vol. 17, No. 10 329 





54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 


released to the atmosphere as bromoform and _bro- 
modichloromethane. A marine or ice algae may be responsible. 
From aircraft data on these flights, it was observed that the ozone 
destruction phenomenon may be capped by as little as a 0.2C 
temperature inversion. Ozone destruction in the marine boundary 
layer over open water was not observed even on days when such 
destruction was observed 100 km further north over the Arctic ice 
pack. 


20345 (CONF-9006128—Vol.2, pp. 703-706) Depletion in 
Antarctic ozone and associated climatic change. Lal, M. (indian 
Inst. of Tech., New Delhi (india)). Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

Perhaps the most significant discovery in the atmospheric 
sciences in the last decade has been the observation of large de- 
creases in ozone. These losses in ozone occur during austral 
spring, and from 1979 the severity of the depletion increased non- 
monotonically until September of 1987 when the lowest column 
ozone amounts ever recorded were observed in Antarctica. While 
the surprising ozone hole in the remote icy continent of Antarctica 
emphasizes the potential importance and complexity of processes 
in the high latitude stratosphere, it also motivated this study on the 
nature of greenhouse effect on polar climate due to perturbations 
in column ozone amount in association with observed increases in 
other trace gases in the Antarctic atmosphere. The authors have 
examined the potential climatic effects of changes in the concentra- 
tion of greenhouse gases on thermal structure of the Antarctic 
atmosphere using both steady-state and time-dependent climate 
models. When the authors incorporate the greenhouse effect of 
increases in methane, nitrous oxide, carbon dioxide and chiorofluo- 
rocarbons in association with decrease in ozone at the levels of 
maximum concentration in their radiative flux computations for the 
Antarctic region, the net result is a surface warming which is in fair 
agreement with that inferred from mean Antarctic temperature se- 
ries. Further, the stratospheric cooling due to the ozone hole 
phenomenon is not only restricted to low and middle stratosphere 
but also extends deep into the upper Antarctic stratosphere, partic- 
ularly in the beginning of November. In view of this, it is possible 
that the polar stratospheric warming phenomenon associated with 
planetary wave events could be significantly disturbed by ozone 
depletion in the Antarctic atmosphere, leading to appreciable per- 
turbations in the general circulation. 


29346 (CONF-9006128—Vol.2, pp. 707) Contamination of the 
arctic air during the megahaze vent in late winter, 1986. Djup- 
strHom, M. (Chalmers Univ. of Technology, Gothenburg (Sweden)); 
Pacyna, J.M.; Shaw, G.E.; Winchester, J.W.; Li, S.M. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 
The Arctic offers an opportunity to study the alterations of geo- 
chemical cycles of various compounds by human activity. The 
potential of the compounds to accumulate in the environment is a 
significant factor when studying these alterations. Three measure- 
ment campaigns were carried out in various parts of the Arctic at 
Poker Flat, Alaska; Barrow, Alaska; and Ny Alesund, Spitsbergen 
during the late winter of 1986. Enhanced concentrations of several 
components were measured at all these stations for periods lasting 
from a few days to several weeks. The chemical composition of 
aerosols and analyses of the meteorological conditions during 
these periods have revealed a coherent picture pointing to poten- 
tial sources of these compounds in Eurasia, and particularly in the 
northern Soviet Union, and probable transport pathways. The path- 
ways can be indicated by surge events across the Soviet Arctic 
coast towards Barrow and return flows towards Spitzbergen. 
Evenly distributed concentrations of anthropogenic compounds 
suggest their rather limited en-route deposition in the arctic winter. 
However, due to the extended time of the episodes and their inten- 
sity, some compounds may accumulate in the Arctic environment. 
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Very high enrichment factors of As, Cd, Pb, Sb, Se, and Zn in the 
Arctic seem to indicate that the geochemical cycles of these com- 
pounds have been altered on a global scale. 


29347 (CONF-9006128—Vol.2, pp. 716-719) Deposition of 
metals from the atmosphere at the North Pole compared to 
background regions of the northwestern USSR. Adamenko, 
V.N. (Leningrad Higher Marine Engineering College of Admiral 
Makarov, St. Petersburg (Russian Federation)); Kondratyev, K.Ya.; 
Sinyakov, S.A. Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
International conference on the role of the polar regions in global 
change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

An intercomparison of dry and wet deposition of heavy metals 
and a number of trace elements has been made on the basis of 
the analysis of snow samples for Ladoga and Onega lakes as well 
as for the central Arctic. A comparative assessment of contribu- 
tions to lake pollution (Great Lakes included) due to atmospheric 
deposition and river runoff has been given. Annual variations in the 
deposition of heavy metals due to the varying air transport and in- 
dustrial emissions have been analyzed. 


29348 (CONF-9006128—-Vol.2, pp. 720-729) Seasonal change 
and chemical state of polar stratospheric aerosols. Iwasaka, Y. 
(Nagoya Univ., Toyokawa (Japan)); Hayashi, M.; Kondoh, Y.; No- 
mura, A.; Koga, S.; Yamato, M.; Aimedieu, P.; Matthews, W.A. 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In International 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 2. 404p. Order Number DE92013653. Source: 
OSTI; NTIS. 

Winter enhancement of stratospheric aerosols was measured at 
Syowa Station, Antarctica by a lidar. Electron microscope observa- 
tion of individual particles collected in the winter Arctic stratosphere 
with a balloon-borne impactor suggested that particles containing 
nitric acid were formed during the cold winter season, and the ap- 
pearance of such particles was an important process causing the 
winter enhancement of polar stratospheric aerosols. An externally 
mixed state of nitric acid and sulfate particles was observed in the 
region of 18.8-19.6 km (the upper region of the sulfate particle 
layer) during the measurements of January 31, 1990. One possible 
explanation of this is nitric acid particle sedimentation, which has 
been speculated as being an important process causing denitrifica- 
tion of the polar stratosphere and polar ozone depletion. 


29349 (CONF-9006128-Vol.2, pp. 730-734) Tropospheric ni- 
trogen oxide measurements at Barrow, Alaska. Jaffe, D.A. 
(Univ. of Alaska, Fairbanks (United States)); Honrath, R.E. Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 
Nitrogen oxides play a critical role in the chemistry of the atmos- 
phere and indirectly influence global warming through the 
production of ozone. At Barrow, Alaska, the NOAA long-term sur- 
face ozone record indicates an increase of about 2% per year 
during the summer months. Since NO, (NO+NOz) concentrations 
above about 30 ppt (parts per trillion) result in net ozone produc- 
tion in the presence of sunlight, the authors propose that the 
observed Barrow surface ozone increase is related to 
anthropogenic nitrogen oxide emissions. A high-sensitivity chemilu- 
minescent instrument for measurements of nitrogen oxides has 
been built to test this hypothesis. Measurement campaigns have 
been conducted during summer 1988 and spring 1989, and are 
continuing during spring and summer 1990. Periods during which 
the NOV concentrations measured at the GMCC site were unaf- 
fected by local (Barrow) emissions were selected from the data 
record. Observations during these periods suggest that nitrogen 
oxide concentrations are, at times, very elevated at Barrow and 
sufficient to account for photochemical O3 production. Based on si- 
multaneous collection of meteorological, sulfur, and NO, data, 
several sources of nitrogen oxides have been tentatively identified 





at Barrow. These include: (1) long-range transport of pollution from 
Eurasia; (2) Prudhoe Bay NO, emissions; and (3) soil emissions. 


29350 (CONF-9006128—Vol.2, pp. 735) Observation of 
ozone and related quantities by the Antarctic Re- 
search Expedition. Kanzawa, H. (National Inst. of Polar Research, 
Tokyo (Japan)); Kawaguchi, S. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In international conference on the role of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

Total ozone observations with a Dobson spectrophotometer, rou- 
tinely carried out at Syowa Station (69°S, 40°E) since 1966, 
contributed to the discovery and confirmation of the Antarctic ozone 
hole. Routine meteorological sonde observations since the IGY pe- 
riod and ozone sonde observations since 1966 at Syowa Station 
gave useful information on the cause of the formation of the Antarc- 
tic ozone hole. Other observations at Syowa Station during the 
Middle Atmosphere Program period (1982-1985) also gave much 
information on the Antarctic ozone layer. The spring total ozone at 
Syowa Station showed record low values in 1987 and 1989. In 
1988, the following phenomenon was observed over Syowa Sta- 
tion. There occurred a large, sudden stratospheric warming in late 
winter 1988, competing in suddenness and size with major mid- 
winter warmings in the northern Hemisphere. Associated with the 
dynamical phenomenon of the sudden warming, total ozone sud- 
denly increased. The sudden warming, as well as other warmings, 
which followed it made spring total ozone amount higher. Merid- 
ional distributions of ozone were obtained with ozone sonde 
observations made by the Japanese Antarctic Research Ship, Shi- 
rase, on the way from Japan to Syowa Station, at intervals of about 
every 5 degrees for November through December in 1987 and 
1988. Characteristics of interest may be summarized as follows: 
south of about 60S, partial pressure of ozone shows low values in 
the altitude range of 10-18 km, while large values occur at 20-25 
km; there was a tropopause gap around 30-35S through which 
ozone seems to intrude from the stratosphere to the troposphere. 


29351 (CONF-9006128-Vol.2, pp. 736-740) Ozone evolution 
peculiarities in the polar regions: Analysis of observational 
dulte anit undies oh mathiien, Mokhov, |.1. (inst. of Atmospheric 
Physics, Moscow (Russian Federation)). Alaska Univ., Fairbanks, 
AK (United States). Dec 1991. From International conference on 
the role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

Analysis of ozone evolution peculiarities in intra-annual evolution 
of latitude-altitude and latitude-longitude atmospheric ozone con- 
centration fields was carried out using a special method of 
amplitude-phase characteristics. The TOMS satellite ozone data for 
the period 1978-1987 were used in the analysis. Comparison was 
made with results of analysis of total ozone evolution based on 
data obtained from the World Data Center for Ozone (Toronto) and 
from the Main Geophysical Observatory (Leningrad) for the period 
1973-1985 at 133 Northern and Southern hemisphere stations. 
Latitude-altitude peculiarities of the evolution of ozone concentra- 
tions from different satellite data are compared with results of 
simulations using a two-dimensional photochemical model of the 
atmosphere. There are large differences in ozone evolution in polar 
latitudes of the Northern and Southern hemispheres in different 
stratospheric layers and for different seasons. Particularly it was 
noted that the ozone hole phenomenon is more pronounced in the 
Antarctic than in the Arctic. Comparison with results of standard 
harmonic analysis was also carried out. 


29352 (CONF-9006128—Vol.2, pp. 741) Uncertainties In total 
ozone amounts inferred from Zenith sky observations: Impli- 
cations for ozone trend analyses. Stamnes, K. (Univ. of Alaska, 
Fairbanks (United States)); Pegau, S.; Frederick, J. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OST]; NTIS. 
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In an effort to determine ozone measurement uncertainties asso- 
ciated with zenith sky radiation observations the authors have used 
radiative transfer calculations to simulate ozone inference by the 
Dobson procedure. Synthetic zenith sky charts are computed for 
the commonly used AD wavelength pairs by a procedure that 
simulates the construction of empirical charts. By using a compre- 
hensive radiative transfer algorithm, a model atmosphere and a 
suitable set of ozone absorption cross sections, they may simulate 
the effects of cloud optical depth, cloud altitude, vertical distribution 
of ozone, temperature profile and surface albedo on the total 
amount of ozone inferred by the Dobson procedure from zenith sky 
observations. Their simulations indicate that attempts to determine 
small changes in total ozone amounts from measurements of 
zenith sky intensity are fraught with difficulties. These findings 
imply that what appears to be a trend in total ozone could conceiv- 
ably be due to changes in (1) ozone profile, (2) effective 
temperature, or (3) incorrect estimates of the effects of clouds or 
surface albedo. They discuss possible means of rectifying this 
ozone measurement problem by invoking computer simulations to 
determine possible sources and magnitudes of errors incurred in 
zenith sky measurements to infer total ozone. In particular, they 
suggest that construction and use of synthetic correction tables for 
any particular station may alleviate difficulties encountered in the 
creation of empirical correction tables, since it avoids problems re- 
lated to (1) time lapse between measurements, and (2) diffuse 
radiation from forward scattering in clouds influencing the direct 
sun measurements. Instrumental effects can be accounted for by 
comparing the theoretical charts with direct sun measurements un- 
der clear sky conditions. 


29353 (CONF-9006128—Vol.2, 

associated gas hydrates of Northern 

source of atmospheric methane. Collett, T.S. (Geological Survey, 
Menlo Park, CA (United States)). Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

Numerous researchers have that destabilized = hy- 
drates may be contributing to this buildup in atmospheric methane. 
Little is known about the geologic or geochemical nature of gas hy- 
drates, even though they are known to occur in numerous arctic 
sedimentary basins. Because of the abundance of available geo- 
logic data, the author's research has focused on assessing the 
distribution of gas hydrates within the onshore regions of northern 
Alaska; currently, onshore permafrost-associated gas hydrates are 
believed to be insulated from most atmospheric temperature 
changes and are not at this time an important source of atmo- 
spheric methane. Their onshore gas hydrate studies, however, can 
be used to develop geologic analogs for potential gas hydrate oc- 
currences within unexplored areas, such as the thermally unstable 
nearshore continental shelf. On the North Slope, gas hydrates have 
been identified in 36 industry wells by using well-log responses 
calibrated to the response of an interval in one well where gas hy- 
drates were recovered in a core by an oil company. Most gas 
hydrates they identified occur in six laterally continuous Upper Cre- 
taceous and lower Tertiary sandstone and conglomerate units; all 
these hydrates are geographically restricted to the area overlying 
the eastern part of the Kuparuk River Oil Field and the western part 
of the Prudhoe Bay Oil Field. Stable carbon isotope geochemical 
analysis of well cuttings suggests that the identified hydrates origi- 
nated from a mixture of deep-source thermogenic gas and shallow 
microbial gas that was either directly converted to gas hydrate or 
first concentrated in existing traps and later converted to gas hy- 
drate. They postulate that the thermogenic gas migrated from 
deeper reservoirs along the faults thought to be migration pathways 
for the large volumes of shallow, heavy oil found in the same area. 


29354 (CONF-9006128—Vol.2, pp. 743) The role of natural 
gas hydrates in global changes. Makogon, Y.F. (Oil and Gas re- 
search Inst., Moscow (Russian Federation)). Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
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the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

The main features of gas hydrates which produce global 
changes are: structure and composition of hydrates, heat of the 
phase transition and of accumulation and decomposition (about 
420 kJ kg~'), the change of the water specific volume (26-32%) 
under its transition to the hydrate state, and the electric impulse 
formation between the two phases during the phase transitions of 
systems. One volume of water contains 70-200 volumes of gas in 
hydrate state. Gas pressure in the crystal lattice of hydrate is 
hundreds, even thousands MPa. The hydrate formation zone is as- 
sociated with frigid areas of Earth sedimentary rocks; on the land, 
near the polar regions, in the sea, at any latitude at depths >200- 
500 m. Methane hydrate resources make up about 10* Gt, 99% of 
them under the sea. The explored resources are 500 Gt. Hydrate 
methane is, undoubtedly, the energy potential of mankind for the 
next century, but the rates of the free methane outflow into the 
atmosphere and their influence on the global climate, ecology, ge- 
ography, etc. need to be taken into account. The current amount of 
methane in the atmosphere is about 4.8 Gt. Thus, the average 
Earth surface temperature is increased by 1.3 K. The annual in- 
crease of methane in the atmosphere is 1%. Natural gas hydrates, 
their spreading and features may cause blowouts of free methane 
to the atmosphere, much greater than the current biochemical and 
technogenic sources. Methane may flow from the top and from the 
bottom of the layer as well under changing thermodynamic condi- 
tions, such as decreasing pressure, increase of the geothermal 
gradient, neotectonic shifts, changing of the hydrate deposits, elec- 
tric potential. The free methane provides for an increase of COz2, 
H2O0, O3 concentration. The heating effect of methane can be 
equal to or exceed that of CO. 


29355 (CONF-9006128—Vol.2, pp. 751-755) Bromine and 
surtace ozone atmospheric chemistry at Barrow, Alaska dur- 
ing Spring 1989. Sturges, W.T. (Univ. of Colorado, Boulder 
(United States)); Schnell, R.C.; Landsberger, S. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

Measurements were, made of surface ozone, particulate bromine 
and organic gaseous bromine species at Barrow, Alaska during 
March and April 1989 with a view to examining the causes of sur- 
face ozone destruction during the arctic spring. It was found that 
during major ozone depletion events (O3 < 25 ppbv) concentra- 
tions of particulate bromine and the organic brominated gases 
bromoform and dibromochloromethane were elevated. A fast 
production rate of particulate bromine was shown by irradiating am- 
bient nighttime air at Barrow in a chamber with actinic radiation 
that simulated midday conditions for that season and latitude. Such 
rapid reactions are not in keeping with gas phase photolysis of bro- 
moform, but further studies showed evidence for a substantial 
fraction of organic bromine in the particulate phase, thus heteroge- 
neous reactions may be important. 


29356 (CONF-9006128—Vol.2, pp. 744-747) Volcanic erup- 
tion events and the variations In surface air temperature over 
high latitude regions. Pengqun, Jia (State Meteorological Admin- 
istration, Beijing (China)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

The numerical experiments of the author's study suggest that 
volcanic eruptions cause a cooling of the surface temperature. 
Special attention will be given to the climatic fluctuation tied to the 
cooling in summer in high latitudes resulting from the eruptions oc- 
curring in spring or summer in high latitudes in the Northern 
Hemisphere. In this study the radiative parameterization is used to 
force a one-dimensional global climate model based on the energy 
balance of the earth-atmosphere system, to present some interest- 
ing results. In the model the effect of the volcanic dust is expressed 
as a function of the optical depth and aerosol size distribution and 
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a simple model of the latitudinal distribution of aerosol optical thick- 
ness as a function of time is developed. The sensitivity experiment 
results concerning the high latitude regions are described below, 
followed by a discussion of the reasons for these results. 


29357 (CONF-9006128—Vol.2, pp. 708-715) Individual parti- 
cle analysis of the springtime arctic aerosol, 1983-1989. 
Sheridan, P.J. (Univ. of Colorado, Boulder (United States)); 
Schnell, R.C.; Kahl, J.D. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

During the springs of 1983, 1986 and 1989, the Arctic Gas and 
Aerosol Sampling Program (AGASP) conducted major aircraft- 
based field experiments over much of the western Arctic. As part 
of the AGASP research efforts, several regions of the springtime 
Arctic atmosphere were probed by the NOAA WP-3D Orion re- 
search aircraft. These included the marine boundary layer over 
open water, the surface inversion layer over the pack ice, the 
background free troposphere, the frequently encountered Arctic 
haze layers, and the lower stratosphere. Size segregated aerosol 
samples were collected from these air masses using a three-stage 
cascade impactor mounted on the aircraft. Individual particle analy- 
sis using analytical electron microscopy was performed on each 
collection substrate to reveal particulate morphology, size distribu- 
tion and elemental composition information. Results of the authors 
studies show that (1) Arctic haze layers are composed largely of 
sulfates and anthropogenic particles, (2) the synoptic meteorology 
is an important factor which influences the magnitude of the pollu- 
tion component in the haze, and (3) the stratospheric aerosols are 
predominantly H2SO,4 droplets, with the exception of those 
collected in 1983, which showed relatively high crustal particle con- 
centrations due to volcanic debris. 


29358 (CONF-9006128—Vol.2, pp. 748-750) Satellite and 
slow-scan television observations of the rise and d 
of ash-rich eruption clouds from Redoubt Volcano, Alaska. 
Kienle, J. oe of Alaska, Fairbanks (United States)); Estes, S.A.; 
Ahinaes, Dean, K.; Tanaka, H.; Woods, A.W. Alaska Univ., 
Fairbanks. AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 
Polar-orbiting NOAA 10 and 11 weather satellites with their 
Advanced Very High Resolution Radiometer (AVHRR) imaging sen- 
sors and the Landsat 4 and 5 satellites have provided over 30 
images of the 1989/90 eruptions of Redoubt Volcano. Between 
December 14 and April 21, about 20 major explosive eruptions oc- 
curred with ash plumes rising to heights of 10 km or more, most of 
them penetrating the tropopause. The ash severely impacted do- 
mestic and international air traffic in Alaska with a near disaster on 
December 15, 1989, when a KLM 747-400 jet aircraft with 247 
people aboard intercepted an ash plume and temporarily lost all 
four engines. Fortunately, the engines were eventually restarted af- 
ter several attempts and the plane landed safely in Anchorage. 
The authors have used satellite and also slow-scan television (TV) 
observations to study the dynamics and thermodynamics of rising 
eruption plumes in order to better understand piume dispersal. 


29359 (DOE/EA-0502) Environmental assessment for the 
Plating Shop Replacement, Y-12 Plant, Oak Ridge, Tennessee. 
USDOE Oak Ridge Operations Office, TN (United States). Mar 
1992. 29p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE92015698. Source: OSTI; NTIS; INIS; GPO Dep. 

The existing of Y-12 Plant Plating Shop provides vital support 
functions for the US Department of Energy (DOE) Defense Pro- 
grams operations. In addition to weapon component plating, the 
facility performs other plating services to support existing opera- 
tions for the Y-12 Plant, other DOE facilities, and other federal 
agencies. In addition, the facility would also provide essential 
deplating services for weapons reclamation and teardown. The ex- 
isting Y-12 Plant Plating Shop is presently located in a structure 
which is rapidly deteriorating and obsolete. The existing building 





structure was originally designed to house a steam plant, not 
chemical plating operations. As such, vapors from plating opera- 
tions have deteriorated the structure to a point where a new facility 
is needed for continued safe operations. The potential environmen- 
tal impacts of the proposed action was anticipated to be minimal 
and would affect no environmentally sensitive areas. Some short- 
term construction- and demolition-related effects would occur in an 
already highly industrialized setting. These include temporarily dis- 
turbing 72,000 square feet of land for the new plating shop and 
related site preparation activities, constructing a permanent building 
on part of the area, and using 80 construction personnel over a pe- 
riod of 18 months for site preparation and construction. Demolition 
effects vary depending on the environmentally suitable option se- 
lected, but they could involve as much as 262 cubic yards of 
concrete rubble and approximately 1600 cubic yards of soil dis- 
posed as waste. Either 1600 cubic yards of fresh soil or 1850 
yards of clay and fresh soil could be required. Soil erosion would 
be minimal. Approximately 20 construction personne! would be in- 
volved for 12 months in demolition activities. 


29360 (DOE/ER/61017—2) Determining the chemical com- 
position of cloud condensation nuclei: Second progress 
report. Williams, A.L. (Illinois State Water Survey, Champaign, IL 
(United States)); Rothert, J.E.; McClure, K.E.; Alofs, D.J.; Hagen, 
D.E.; White, D.R.; Hopkins, A.R.; Trueblood, M.B. lilinois State Wa- 
ter Survey, Champaign, IL (United States). Feb 1992. 40p. 

sored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER61017. Order Number DE92017398. Source: 
OSTI; NTIS; GPO Dep. 

This second progress report describes the status of the project 
one and one-half years after the start. The goal of the project is to 
develop the instrumentation to collect cloud condensation nuclei 
(CCN) in sufficient amounts to determine their chemical composi- 
tion, and to survey the CCN composition in different climates 
through a series of field measurements. Our approach to CCN col- 
lection is to first form droplets on the nuclei under simulated cloud 
humidity conditions, which is the only known method of identifying 
CCN from the background aerosol. Under cloud chamber condi- 
tions, the droplets formed become larger than the surrounding 
aerosol, and can then be removed by inertial impaction. The 
residue of the evaporated droplets represents the sample to be 
chemically analyzed. Two size functions of CCN particles are col- 
lected by first forming droplets on the large particles are collected 
by first forming droplets on the large CCN in a haze chamber at 
100% relative humidity, and then activating the remaining CCN at 
1% supersaturation in a cloud chamber. The experimental appara- 
tus is a serious flow arrangement consisting of an impactor to 
remove the large aerosol particles, a haze chamber to form 
droplets on the remaining larger CCN, another impactor to remove 
the haze droplets containing the larger CCN particles for chemical 
analysis, a continuous flow diffusion (CFD) cloud chamber to form 
droplets on the remaining smaller CCN, and a third impactor to 
remove the droplets for the small CCN sample. Progress is docu- 
mented here on the development of each of the major components 
of the flow system. Chemical results are reported on tests to deter- 
mine suitable wicking material for the different plates. Results of 
computer modeling of various impactor flows are discussed. 


29361 (DOE/ER/61060-2) Second annual progress 

of the Millimeter Wave Cloud Profiling Radar System (CPRS). 
Pazmany, A.L.; Sekelsky, S.M.; Mcintosh, R.E. Massachusetts 
Univ., Amherst, MA (United States). Microwave Remote Sensing 
Lab. 7 Jun 1992. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER61060. Order Number 
DE92016970. Source: OSTI; NTIS; GPO Dep. 

The Cloud Profiling Radar System (CPRS) is a single antenna, 
two frequency (33 GHz and 95 GHz) polarimetric radar which is 
currently under the development at the University of Massachusetts 
(UMASS). This system will be capable of making four dimensional! 
Doppler and polarimetric measurements of clouds. This report 
gives details about the status of the various subsystems under de- 
velopment and discusses current research activities. 


29362 (ECE/ENVWA-21) Methods and techniques for pre- 
diction of environmental im . United Nations Economic 
Commission for Europe (ECE), Geneva (Switzerland). Apr 1992. 
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68p. Order Number DE92642273. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Environmental impact assessment (EIA) is the procedure that 
helps decision makers understand the environmental implications 
of their decisions. The prediction of environmental effects or impact 
is an extremely important part of the EIA procedure and improve- 
ments in existing capabilities are needed. Considerable attention is 
paid within environmental impact assessment and in handbooks on 
EIA to methods for identifying and evaluating environmental im- 
pacts. However, little attention is given to the issue distribution of 
information on impact prediction methods. The quantitative or quali- 
tative methods for the prediction of environmental impacts appear 
to be the two basic approaches for incorporating environmental 
concerns into the decision-making process. Depending on the 
nature of the proposed activity and the environment likely to be af- 
fected, a combination of both quantitative and qualitative methods 
is used. Within environmental impact assessment, the accuracy of 
methods for the prediction of environmental impacts is of major im- 
portance. Pertinent and effective action to deal with the problems 
of environmental protection and the rational use of natural 
resources and sustainable development is only possible given ob- 
jective methods and techniques for the prediction of environmental 
impact. Therefore, the Senior Advisers to ECE Governments on 
Environmental and Water Problems, decided to set up a task force, 
with the USSR as lead country, on methods and techniques for the 
prediction of environmental impacts in order to undertake a study 
to review and analyse existing methodological approaches and to 
elaborate recommendations to ECE Governments. The work of the 
task force was completed in 1990 and the resulting report, with all 
relevant background material, was approved by the Senior Advis- 
ers to ECE Governments on Environmental and Water Problems in 
1991. The present report reflects the situation, state of knowledge 
and experience through mid-1990. 1 fig., 4 tabs. 


29363 (ECN-+-92-017) The environment and the use of 
alternative fuels. Okken, P.A. Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands). May 1992. 22p. (In Dutch). 
Order Number DE92542196. Source: OSTI; NTIS (US Sales Only); 
INIS; Also available from the Netherlands Energy Research Foun- 
dation (ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

The contribution of the Netherlands Energy Research Foundation 
(ECN) to the ANWB symposium on alternative fuels and tech- 
niques concerns the necessity to use alternatives to reduce CO, 
emissions, the importance of system integration, and a discussion 
of the strong and weak points with regard to the introduction of the 
fuel alternatives in the Netherlands. First attention is paid to the 
greenhouse effect (CO. emissions) of the use of fuels. Options to 
reduce CO2 emission from automobiles are mentioned. Than sev- 
eral alternative fuels and accompanying techniques, and their 
impact on the CO,2 emission, are discussed: diesel, liquid 
petroleum gas (LPG), compressed natural gas (CNG), methanol, 
ethanol, rapeseed, electricity, and hydrogen. The possibilities to re- 
duce CO, emission in the Netherlands can be calculated by means 
of the Energy and Materials Scenarios (EMS). For several aspects 
assessments are given for the above-mentioned alternatives: avail- 
ability of technology, ease of fuel storage, risk of use, impact on 
the city climate, full fuel cycle CO, emission, costs, and reserves. 
These aspects can be considered as valid for most of the industri- 
alized countries. For the Netherlands two other aspects have been 
assessed: the interest of the oil industry in the introduction of alter- 
native fuels, the availability of the alternatives in the Netherlands. 5 
figs., 6 tabs., 10 refs. 


29364 (EGG-GEO-10159) Toxic vapor cloud impacts from 
accidental releases of anhydrous ammonia and nitrogen diox- 
ide at the ICPP NO, Abatement Facility. Abbott, M.L. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Apr 1992. 33p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE92018048. Source: OSTI; 
NTIS; GPO Dep. 

This report evaluates potential atmospheric and human health 
impacts that may result from accidental releases of anhydrous am- 
monia and nitrogen dioxide at the Idaho Chemical Processing Plant 
(ICPP) NO, Abatement Facility. Excess process gas releases are 
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evaluated using a traditional Gaussian puff model. Dense two- 
phase aerosol releases from an 18,000 gallon liquefied ammonia 
storage tank and a 6,000 gallon tanker truck accident are evalu- 
ated using the refined vapor dispersion model, SLAB. The SLAB 
results are also compared to those using the neutral-buoyancy puff 
model. A SLAB sensitivity analysis is presented which examines 
various combinations of ambient temperatures and wind speeds in 
order to determine worst-case downwind air concentrations. The 
results from the storage tank releases indicated that potentially se- 
rious ammonia concentrations (greater than 1000 ppm) could result 
at downwind distances ranging from 150 meters (relief valve mal- 
function) to approximately 3 kilometers (catastrophic tank failure). 
The tank failure scenario produced concentrations that could be 
rapidly fatal (greater than 5000 ppm) out to 1.3 kilometers. Under 
worst-case meteorological dispersion conditions, recognized expo- 
sure limits (IDLH, TLV-STEL) were exceeded for very large 
distances (greater than 15 kilometers). 


29365 (ETDE-mf-92557801) Efficient climate policy in case 
of multiple pollution. Kieler Arbeitspapiere. Michaelis, P. Institut 
fuer Weltwirtschaft an der Univ. Kiel (Germany). Jan 1991 16p. (In 
German). Order Number DE92557801. Source: OSTI; NTIS (US 
Sales Only). 

The so-called ‘greenhouse effect’ is usually discussed only with 
a view to CO2 reduction, although there are a number of other air- 
borne pollutants that contribute to it. Using a statistical model, the 
contribution shows that CO. reduction alone will be economically 
efficient only if very restrictive conditions are applied. On this basis, 
the characteristics of efficient intertemporal reduction pathways are 
discussed for the case of multiple pollution. In addition to the differ- 
ent greenhouse potentials of the pollutants, also the natural 
decomposition rates are taken into account. It is shown how the ef- 
ficient solution can be decentralized by a system of emission 
taxes. (orig./KW). 


29366 (ETDE-mf-92557817) Economic Commission for 


Europe VOC Task Force. Emissions of volatile organic com- 


pounds (VOC) from stationary sources and possibilities of 
thelr control. Final report. Jourdan, M. (Karlsruhe Univ. (T.H.) 
(Germany). Inst. fuer Industriebetriebslehre und Industrielle Produk- 
tion); Rentz, O.; Roell, C.; Schneider, C.; Elichegaray, C.; Stroebel, 
R.; Vidal, J.P.; Brun, M.J. Karlsruhe Univ. (T.H.) (Germany). Inst. 
fuer Industriebetriebsiehre und Industrielle Produktion; Umweltbun- 
desamt, Berlin (Germany). Jul 1990 619p. Contract UFOPLAN-Nr. 
10404349. Order Number DE92557817. Source: OSTI; NTIS (US 
Sales Only). 

The group of the Volatile Organic Compounds (VOC) includes a 
multitude of chemical substances, many of them being important 
for a variety of effects to the environment, such as acute toxicity, 
malodour effects. In the presence of NO, their most significant role 
is their contribution to the formation of photochemical oxidants (e.g. 
ozone, PAN, ...). Due to the importance of VOC-emissions for the 
long range transboundary air pollution the VOC-emission problem 
is of international significance. To achieve an efficient control 
strategy the UN-Economic Commission for Europe (ECE) has es- 
tablished a VOC-Task Force with France and the Federal Republic 
of Germany as lead countries. The following final report of the Task 
Force describes the actual situation of the VOC emissions for the 
ECE-region, using a source-specific approach. According to the 
contribution of VOCs to the different sources inventory data for the 
ECE countries are listed. Possible reduction measures for every 
sector as well as available and already implemented control tech- 
nologies with their reduction efficiencies and related costs are 
pointed out. As result a ranking list of source specific control tech- 
nologies is obtainable making it possible to provide a successful 
VOC reduction strategy for the ECE region to be used as a basis 


for the envisaged UN-VOC-protocol. (orig.) With 223 refs., 141 
tabs., 137 figs. 


29367 (ETDE-mf-92557848) Electrochemical detection of 
pollutants with forelayered chemical reactions. Final report. 
Zur Megede, D. AEG AG, Berlin (Germany); Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). [1992] 164p. (In 
German). Contract BMFT 01VQ8614. Order Number DE92557848. 
Source: OSTI; NTIS (US Sales Only). 
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The increasing demand for inexpensive measuring technology of 
toxic and oecotoxic air pollutants caused strong research activities 
on the field of small and selective gas sensors. This project should 
lead to an extension of the use of electrochemical gas sensors by 
coupling with a chemical reaction. By this means the detection of 
several HC, CHC, FC and NH, should become possible. This could 
be realised in principle in all cases. While it was possible to build 
prototypes to detect NH3 and HC of which some were successfully 
testing during the project. The detectability of CHC and FC was dif- 
ficult because of toxic by-products during the chemical reaction and 
because of non-linearities of the cracking reaction. In the project 
the basics for an extension of the use of electrochemical sensors 
could be worked out. (orig.) With 29 refs., 16 tabs., 47 figs. 


29368 (ETDE-mf-92557959) Plan for dioxin emission re- 
duction in waste incineration plants of North-Rhine-Westphalia 
- EMD. Ministerium fuer Umwelt, Raumordnung und Landwirtschaft 
des Landes Nordrhein-Westfalen, Duesseldorf (Germany). 1990 
315p. (In German). Order Number DE92557959. Source: OSTI; 
NTIS (US Sales Only). 

The plan for dioxin emission reduction in waste incineration 
plants applies to 25 existing plants and one newly constructed 
plant in North-Rhine Westphalia. Due to the high emission potential 
of these lants retrofitting of emission reduction systems will be 
given priority in order to reduce the remaining dioxin emissions to 
< 0.1 ng/m® toxicity equivalent. Examples of suitable technical 
measures are presented. (orig.). 


29369 (ETDE-mf-92558015) Studies on the influence of 
electrostatic effects on particle separation, loss and 
cleaning characteristics of periodically fiber layer 
fitters. Schmidt, E.; Loeffler, F. Karlsruhe Univ. (T.H.) (Germany). 
Inst. fuer Mechanische Verfahrenstechnik und Mechanik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Dec 1991 126p. (In German). Contract BMFT 01VQ89211. Order 
Number DE92558015. Source: OSTI; NTIS (US Sales Only). 

The performance of particle filters is largely dependent on the 
structure of the filter cake. The filter cake structure can be modified 
by making use of electrical effects, e.g. charging of the separated 
particles and fibres by external electric fields. The report describes 
and explains the effects of electric phenomena on particle separa- 
tion, pressure loss and cleaning characteristics of regenerative 
fibre layer filters. (orig.). 


29370 (ETDE-mf-92558019) Oxidation mechanisms of C5- 
C7 hydrocarbons in the atmosphere. Final report. Heimann, G.; 
Kutsenogiy, P.; Warneck, P.; Zerbach, T. Max-Planck-institut fuer 
Chemie (Otto-Hahn-institut), Mainz (Germany); Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Oct 1991 72p. 
(In| German). Contract BMFT 07EU706. Order Number 
DE92558019. Source: OSTI; NTIS (US Sales Only). 

The report describes results of the BMFT 07 EU 706 1 research 
project (oxidation mechanisms for Cs-C7 hydrocarbons). It was the 
aim of the project to follow the atmospherical reactions of these 
materials experimentally under suitable conditions in the laboratory; 
inferences were to be taken from the results on the oxidation 
mechanisms in the atmosphere. The group of Cs-C7 hydrocarbons 
was selected because on the one hand, little is known about its 
behaviour in the atmosphere and on the other hand, there are sug- 
gestions for reaction paths which let presume that the number of 
the products is not too large. The oxidation chain is initiated by re- 
action of hydrocarbons on the atmosphere with OH radicals. This 
process could be followed in the laboratory in that OH radicals 
were produced photochemically by decomposition of hydrogen per- 
oxide in light of a mercury lamp. The OH production rate was 
about 10'? molecules/cm®s. The reactions were carried out steady- 
state in 2-liter flasks. The hydrocarbon to be examined was added 
in excess; in this way, the losses at OH radicals through secondary 
reactions were kept as small as possible. It was striven for as com- 
plete as possible a registration of all reaction products in order to 
clear up the reaction mechanisms. In the most cases it was 
enough to quantify the products sufficiently completely with the aid 
of gas chromatography methods. In some cases, products were 
also transferred from the gas phase into the liquid phase and veri- 
fied then with the aid of the high-efficiency liquid chromatography. 
(orig/BBR) With 29 refs., 8 tabs., 24 figs. 





29371 (IAEA-TECDOC-647, pp. 9-33) Resuspension follow- 
Ing C . Garland, J.A. (AEA Environment and Energy, 
Harwell (United Kingdom)); Pattenden, N.J.; Playford, K. Interna- 
tional Atomic Energy Agency, Vienna (Austria). May 1992. In 
Modelling of resuspension, seasonality and losses during food pro- 
cessing. First report of the VAMP terrestrial working group: Part of 
the IAEA/CEC co-ordinated research programme on the validation 
of environmental model predictions (VAMP). 100p. Order Number 
DE92638224. Source: OSTI; NTIS (US Sales Only); INIS. 

Resuspension is the process in which surface deposits of partic- 
ulate matter are re-entrained into the air by mechanisms such as 
wind disturbance and man-made activities. It has been demon- 
strated that in dry environments, particles can be resuspended for 
many years after their initial deposition. In the case of radionu- 
clides this could represent a long term pathway of radiation 
exposure, especially for those long lived radionuclides which 
present most hazard via the inhalation route. The validity of the re- 
suspension models developed on the basis of the evidence from 
dry environments in other more vegetated and damper environ- 
ments had never been adequately tested. The fall-out from the 
Chernobyi accident affected environments which are mostly in tem- 
perate regions and an opportunity for testing resuspension models 
was presented. 47 refs, 4 figs, 4 tabs. 


29372 (IC~92/111) The distribution of the annual and semi 
annual cycles in the tropics. Sumathipala, W.L. International 
Centre for Theoretical Physics, Trieste (Italy). Jun 1992. 24p. Order 
Number DE92642213. Source: OSTI; NTIS (US Sales Only); INIS. 
The distributions of annual and semiannual cycles in the tropics 
are studied using outgoing long-wave radiation (OLR), and FGGE 
level Ili b wind data. Amplitudes and variances of first and second 
harmonics (in the time domain) of low level zonal wind (U) are 
largest over monsoon regions of the eastern hemisphere and ac- 
count for more than 80% of the variance. The first harmonic of 
OLR shows largest amplitudes over the continental regions be- 
tween 10-15 degrees from the equator. The first harmonics of both 
low-level wind and OLR show standing character. The second and 
third harmonics of U are characterized by cross equatorial and 
clockwise phase propagation. All three harmonics are "phase 
locked” in the monsoon region of the eastern hemisphere during 
summer. Amplitude of the first harmonic of low level meridonal 
wind (V) is prominent at the Somalia coast and Malaysia. Ampli- 
tude variations of first and second harmonics of upper level zonal 
wind exhibit the response of subtropical jet streams to monsoon 
and inter-monsoon convective activity. Fairly strong amplitudes of 
OLR are found over the equatorial land areas where rainfall is 
maximum during the transition periods. (author). 15 refs, 7 figs. 


29373 (INIS-mf-13329, pp. 93-95) Accelerator based IBA 
techniques in aerosol particulate studies at ANSTO. Cohen, D. 
(Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia)); Noorman, H.; Garton, D.; Stelcer, E. Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). 1991. 212p. (CONF-9111178-: 7. Australian confer- 
ence on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 
niques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The study of fine aerosol particulates, with diameters in the 
range 0.1 to 5 um have significance in health and pollution studies. 
These fine particles are light enough to be transported long dis- 
tances by air currents and are of an optimal size to lodge in the 
human lungs. A 3 year fine aerosol particle program is presented 
which is currently building 20 sampling units which will run for a full 
12 months generating more than 3000 samples. The program is 
being run by ANSTO in collaboration with the State Pollution Com- 
mission, Electricity Commission of NSW, Universities of NSW and 
Macquarie. It will take aerosol filter samples from an area, covering 
Wollongong to Newcastle and west Goulburn to Bathurst, which in- 
cludes both urban and non-urban environments as well as national 
parkes and large industrial areas. Each grid square corresponds to 
60x60 km and the program will survey 72,000 sq. km. The 3 MV 
Van de Graaff accelerator will be used to analyse each filter paper 
using Particle Induced X-ray Emission, Particle Induced Gamma 
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Ray Emission and Particle Elastic Scattering Analysis simultane- 
ously. The program will provide data on the concentration of toxic 
elements resulting from such processes as coal burning, steel 
making, aluminium smelting, smog and visibility impairment. 5 figs. 


29374 (INIS-mf—13334, pp. 93-98) Radon in Israel-1991. 
Margaliot, M. (Israel Atomic Energy Commission, Yavne (israel). 
Soreq Nuclear Research Center); Schlesinger, T.; Israeli, M.; 
Shamai, Y.; Duchan, R.; Even, O.; Aharony, A.; Vulkan, U.; Tal, A.; 
Kazir, A. Ben-Gurion Univ. of the Negev, Beersheba (Israel). Dept. 
of Nuclear Engineering. May 1992. 146p. (CONF-9205231-: 17. 
Nuclear Societies of Israel workshop on long-baseline neutrino os- 
cillations, Beer Sheva (Israel), 4 May 1992). In Proceedings of the 
17th conference of the Nuclear Societies of Israel. Order Number 
DE92642284. Source: OSTI; NTIS (US Sales Only); INIS. 

Radon measurements in Israel are presently conducted mainly 
by a few commercial bodies. One of these (J.T.M. Ltd.) employs 
the services of the disimetry laboratory of the SNRC radiation 
safety department, and the information gathered within this frame- 
work, is the basis of the present study. (author). 


29375 (IVO-A-01/92) Effects of acid deposition on the 
ecosystem of the drainage basin of lake Marsjoen, inkoo. Po- 
hjonen, M. Imatran Voima Oy (IVO), Helsinki (Finland). 1992. 114p. 
(In Finnish). Order Number DE92540950. Source: OSTI; NTIS. 

This report describes a research project on acidification accom- 
plished by Imatran Voima Oy in the drainage basin of lake Marsjoen 
near the Inkoo coal-fired power plant during the period 1983 - 
1990. The goal of the project has been to study impacts of the acid 
deposition in the environment as comprehensively as possible. The 
studies have included measuring wet and dry deposition and 
throughfall of 11 different ions, physico-chemical monitoring of sur- 
face and groundwater, hydrological studies, biological lake studies, 
soil studies, forest studies, calculating ion budgets for the whole 
basin, acquiring as much background information as possible and 
estimating the deposition caused by emissions from the power 
plant using a mathematical model. The measured depositions show 
no distinct declining or increasing tendencies. The vitality and 
growth development of the forests in the Inkoo region do not differ 
from those of the forests of the surrounding southern coast. Soil 
acidification has accelerated both in the Inkoo area and in the ref- 
erence area of Pikkala more than in the other studied areas in 
southern Finland. The acidifying load on both areas is quite high. 
The flora, fauna or water quality of lake Marsjoen show no signs of 
acidification. Neither has the monitoring of the groundwater re- 
vealed any signs of acidification. Some results of the groundwater 
quality monitoring even refer to a development contrary to acidifica- 
tion. The ion budget calculations show that the studied area retains 
hydrogen ions, phosphate, ammonium and nitrate and releases 
aluminium, calcium, potassium, magnesium, natrium and chloride. 
Input and output of sulphate are almost equal. 


29376 (KFK-5006) Influence of the topography of the earth 
surtace on vertical sounding of the temperature profile. Pfister, 
A. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Meteorologie und Klimaforschung; Karlsruhe Univ. (T.H.) (Ger- 
many). Fakultaet fuer Physik. Mar 1992. 164p. (In German). Order 
Number DE92548296. Source: OSTI; NTIS (US Sales Only). 

When inversion methods are used for the calculation of atmo- 
spheric temperature profiles and other parameters from satellite 
data, a non-uniqueness of solutions exists. This non-uniqueness of 
solutions can be limited by selecting suitable, realistic boundary 
conditions. These consist of the initial guess profiles, which are to 
describe the atmospheric situation as precisely of possible, and 
other physical data such as the description of the topography of 
the earth’s surface representing the lower boundary of the atmos- 
phere. The influence of tiie topography of the earth’s surface on 
the results is investigated using an inversion procedure, by means 
of which atmospheric temperature and humidity fields as well as 
other meteorological data can be calculated from the radiance 
measurements. (orig/KW). 


29377 (KFK-PUG—2) Characterisation of anthropogenic 
dusts in ambient air in typical sites in Baden-Wuerttemberg; 
time curves and local distributions. Pt. 1 and 2. Pt. 1: Inor- 
ganic dust constituents. Pt. 2: Organic dust constituents. 
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Marfels, H. (Fraunhofer-institut fuer Umweltchemie und Oeko- 
toxikologie, Schmallenberg (Germany)); Iburg, J.; Fritsche, U.; 
Koenig, J.; Balfanz, E. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Umwelt und Gesundheit (PUG). Sep 1991. 
255p. (in German). Contract PUG 88/011/1C. Order Number 
DE92547938. Source: OSTI; NTIS (US Sales Only). 

Aerosol particles were sampled in seven sites in Baden- 
Wuerttemberg, and their inorganic constituents were analyzed. The 
pollution from airborne dust and the individual organic constituents 
were determined. The results are presented in a two-part report, 
with extensive discussions. (BBR). 


29378 (KFK-PUG-2, pp. 1-140) Characterisation of 
anthropogenic dusts in ambient air in typical sites in Baden- 
Wuerttemberg; time curves and local distributions. Pt. 1. 
Inorganic dust constituents. Marfels, H.; Iburg, J.; Fritsche, U.; 
Koenig, J.; Balfanz, E. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Umwelt und Gesundheit (PUG). Sep 1991. (In 
German). Contract PUG 88/011/1C. In Characterisation of 
anthropogenic dusts in ambient air in typical sites in Baden- 
Wuerttemberg; time curves and local distributions. Pt. 1 and 2. Pt. 
1: Inorganic dust constituents. Pt. 2: Organic dust constituents. 
255p. Order Number DE92547938. Source: OSTI; NTIS (US Sales 
Only). 

At seven sites in Baden-Wuerttemberg/Germany aerosol parti- 
cles were collected and analyzed for the inorganic components 
acidity (as H*), ammonia, sodium, potassium, calcium, magnesium, 
lead, cadmium, nickel, chloride, nitrate and sulfate. For total dust, 
and especially for anthropogenic components (e.g. lead, cadmium, 
ammonia, sulfate) distinct concentration gradients were found from 
urban to remote areas. Concerning the acidity, however, peak val- 
ues occured during inversion weather conditions in urban areas, 
but the highest mean values were obtained in remote areas. For 
the majority of the naturally-originated alkaline ions only small con- 
centration differences were detected. Seasonal variations were not 
pronounced. Anthropogenic components were more concentrated 
in winter, the concentrations of some natural components like cal- 
cium and magnesium were increased in summer. At varying 
weather conditions distinct concentration differences were mea- 
sured. Components of anthropogenic origin occured in high 
concentrations at weather conditions with low precipitation and 
transport of continental air masses from the east, as well as at 
high pressure conditions in winter. On the contrary, sodium and 
chloride were enriched in maritime air masses. Considering the low 
mean immission concentrations significant risk factors might be of 
importance only for peak concentrations, e.g. during inversion 
weather conditions. (orig/BBR). 


29379 (KFK-PUG-2, pp. 1-101) Characterisation of 
anthropogenic dusts in ambient air in typical sites in Baden- 
Wuerttemberg; time curves and local distributions. Pt. 2. 
Organic dust constituents. Marfels, H.; Iburg, J.; Fritsche, U.; 
Koenig, J.; Balfanz, E. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Umwelt und Gesundheit (PUG). Sep 1991. (In 
German). Contract PUG 88/011/1C. In Characterisation of 
anthropogenic dusts in ambient air in typical sites in Baden- 
Wuerttemberg; time curves and local distributions. Pt. 1 and 2. Pt.1: 
Inorganic dust constituents. Pt. 2: Organic dust constituents. 255p. 
Order Number DE92547938. Source: OSTI; NTIS (US Sales Cnly). 

The pollution from airborne dust and selected individual pollu- 
tants was determined in seven sites in Baden-Wuerttemberg. The 
following classes of substances were investigated: Polycyclic 
aromatic hydrocarbons (PAH); nitrated PAH (NO2PAH); polychlori- 
nated biphenyls (PCB), and polychlorinated benzenes (PCBz). The 
findings are presented and discussed. (orig./BBR). 


29380 (LA-UR-92-2307) A high resolution complex terrain 
dispersion study in the Rocky Flats, Colorado vicinity. Poulos, 
G.S.; Bossert, J.E. Los Alamos National Lab., NM (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9209158-2: 10. 
symposium on turbulence and diffusion, Portland, OR (United 


States), 29 Sep - 2 oct 1992). Order Number DE92018499. 
Source: OST; NTIS; INIS; GPO Dep. 
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In January/February, 1991 an intensive set of measurements 
was taken around Rocky Flats near Denver, CO under the aus- 
pices of the Department of Energy Atmospheric Studies over 
Complex Terrain (ASCOT) program. This region of the country is 
known as the Front Range, and is characterized by a transition 
from the relatively flat terrain of the Great Plains to the highly var- 
ied terrain of the Rocky Mountains. One goal of the ASCOT 1991 
program was to gain insight into multi-scale meteorological interac- 
tion by observing wintertime drainage conditions at the 
mountain-valley-plains interface. ASCOT data included surface and 
upper air measurements on approximately a 50km? scale. Simuita- 
neously, an SF¢ tracer release study was being conducted around 
Rocky Flats, a nuclear materials production facility. Detailed sur- 
face concentration measurements were completed for the SF¢ 
plume. This combination of meteorological and tracer concentration 
data provided a unique data set for comparisons of mesoscale and 
dispersion modeling results with observations and for evaluating 
our capability to predict pollutant transport. Our approach is to use 
the Regional Atmospheric Modeling System (RAMS) mesoscale 
model to simulate atmospheric conditions and the Lagrangian Par- 
ticle Dispersion Model (LPDM), a component of the RAMS system, 
to model the dispersion of the SFg. We have chosen the 4-5 
February, 1991 overnight period as our case study. This night was 
characterized by strong drainage flows from the Rocky Mountains 
to the west of Rocky Flats, southerly winds in a layer about km 
thick above the drainage flows, and northwesterly winds above that 
layer extending to the tropopause. 


29381 (LBL-31252) Models of radon entry: A review. 
Gadgil, A.J. Lawrence Berkeley Lab., CA (United States). Aug 
1991. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-910905-2: 5. in- 
ternational symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). Order Number DE92016927. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reviews existing models of radon entry into houses. 
The primary mechanism of radon entry in houses with high indoor 
concentrations is, in most cases, convective entry of radon bearing 
soil-gas from the surrounding soil. The driving force for this con- 
vective entry is the small indoor-outdoor pressure difference arising 
from the stack effect and other causes. Entry points for the soil-gas 
generally are the cracks or gaps in the building substructure, or 
though other parts of the building shell in direct contact with the 
soil, although entry may also occur by flow though permeable con- 
crete or cinder block walls of the substructure. Models using 
analytical solutions to idealized geometrical configurations with sim- 
plified boundary conditions obtain analytical tractability of equations 
to be solved at the cost of severe approximations; their strength is 
in the insights they offer with their solutions. Models based on 
lumped parameters attempt to characterize the significant physical 
behavioral characteristics of the soil-gas and radon flow. When re- 
alistic approximations are desired for the boundary conditions and 
terms in the governing equations, numerical models must be used; 
these are usually based on finite difference or finite element solu- 
tions to the governing equations. Limited data are now available for 
experimental verification of model predictions. The models are 
briefly reviewed and their strengths and limitations are discussed. 


29382 (LBL-31884) Stratospheric aircraft: Impact on the 
stratosphere?. Johnston, H. Lawrence Berkeley Lab., CA (United 
States). Feb 1992. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO3-76SF00098. (CONF-911212- 
2: CHEMRAWN 7: world conference on the chemistry of the 
atmosphere: its impact on global changes, Baltimore, MD (United 
States), 2-6 Dec 1991). Order Number DE92016997. Source: 
OSTI; NTIS; GPO Dep. 

The steady-state distribution of natural stratospheric ozone is pri- 
marily maintained through production by ultraviolet photolysis of 
molecular oxygen, destruction by a catalytic cycle involving nitro- 
gen oxides (NO,), and relocation by air motions within the 
stratosphere. Nitrogen oxides from the exhausts of a commercially 
viable fleet of supersonic transports would exceed the natural 
source of stratospheric nitrogen oxides if the t should be equipped 
with 1990 technology jet engines. This model-free comparison 





between a vital natural global ingredient and a proposed new in- 
dustrial product shows that building a large fleet of passenger 
stratospheric aircraft poses a significant global problem. NASA and 
aircraft industries have recognized this problem and are studying 
the redesign of jet aircraft engines in order to reduce the nitrogen 
oxides emissions. In 1989 atmospheric models identified two other 
paths by which the ozone destroying effects of stratospheric 
aircraft might be reduced or eliminated: (1) Use relatively low su- 
personic Mach numbers and flight altitudes. For a given rate of 
nitrogen oxides injection into the stratosphere, the calculated re- 
duction of total ozone is a strong function of altitude, and flight 
altitudes well below 20 kilometers give relatively low calculated 
ozone reductions. (2) Include heterogeneous chemistry in the 
two-dimensional model calculations. Necessary conditions for an- 
swering the question on the title above are to improve the quality 
of our understanding of the lower stratosphere and to broaden our 
knowledge of hetergeneous stratospheric chemistry. This article 
reviews recently proposed new mechanisms for heterogeneous re- 
actions on the global stratospheric sulfate aerosols. 


29383 (LIS—94) Further development and testing of immis- 
sion measuring techniques for organic compounds with health 
risks. Manns, H.; Nitz, G.; Striefler, B. Landesanstalt fuer Immis- 
sionsschutz des Landes Nordrhein-Westfalen, Essen (Germany); 
Umweltbundesamt, Berlin (Germany). 1990. 117p. (In German). 
Contract UBA 1040262. Order Number DE92557832. Source: 
OSTI; NTIS (US Sales Only). 

Some devices are developed that may be combined to measure- 
ment systems for the selective determination of volatile organic 
compounds (VOC) with health risks in ambient air. The measure- 
ment methods will be used instead of the methods for the 
determination of Non-Methane-Hydrocarbons (NMHC). The devices 
and procedures are related to well proved measurement systems 
of the VDI-Guidelines. Therefore many analytical tools may be 
reused. In these systems measurements of VOC may be done by 
the grab sampling technique or by automated systems in remote 
sites. Relevant organic compounds are listed sampling techniques 
for generating 30-minutes mean values in glas sampling vessels 
are proposed and the accordance with the VDI-Guideline 3482 part 
2 and 3 is shown. Retention index values for the multidimensional 
chromatography with a Live-Switching-System are evaluated on the 
two columns systems of CP Sil 5 CB as the first and a CP Wax 57 
CB as the second. Measurement systems on the basis of commer- 
cially available gaschromatographs for continuous measurements 
of Benzene, toluene and xylene (optional HVOC) or the olefines 
with 3 and 4 carbon atoms are proposed. (orig.). 


29384 (MLM-3753) Mound ambient alr surveillance pro- 
gram: Description and path forward. Bauer, L.R. EG and G 
Mound Applied Technologies, Miamisburg, OH (United States). 1 
Aug 1992. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-88DP43495. Order Number 
DE92018666. Source: OSTI; NTIS; INIS; GPO Dep. 

The ambient air monitoring program in place at Mound has un- 
dergone a number of changes since its installation. These changes 
have resulted from revisions to prevailing environmental regulations 
and guidance. Additional voluntary upgrades and modifications are 
planned. This report serves to update information on sampling sta- 
tion locations, equipment designs, operational criteria, and planned 
upgrades. 


29385 (NEI-DK-790) Traffic control: Reduction in energy 
consumption and air pollution by optimizing coordinated sig- 
nal systems. Cowiconsult Raadgivende Ingenioerer A/S, Virum 
(Denmark). May 1991 79p. (In Danish). Contract ENS-1243/89-9. 
Order Number DE92540810. Source: OSTI; NTIS. 

EFP-89. 

The aim was to elucidate the manner in which advanced methods 
of traffic control for the optimization of coordinated, computerized, 
signal systems (traffic lights) can influence energy consumption 
and air pollution in urban areas. The calculated effects on all types 
of traffic, including public transport, are explained, and it is at- 
tempted to illustrate them on a national basis. It is claimed that use 
of the computer programme TRANSYT has led to reductions in en- 
ergy consumption. This and other programmes are described. It is 
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predicted that in Denmark there are 1000 signal systems which 
could to advantage be better coordinated. (AB) 30 refs. 


29386 (NEI-DK-791) Monetary valuation of transport envi- 
ronmental impact - the case of air pollution: Methodology 
assessment. With case studies from Finland, Germany, 
Netherlands, Sweden and USA. Energiministeriets Energiforskn- 
ingsprogram. Energianvendelse i transportsektoren. Cowiconsult 
Raadgivende Ingenioerer A/S, Lyngby (Denmark). Dec 1991 105p. 
Contract ENS-1243/90-0001. Order Number DE92540808. Source: 
OSTI; NTIS. 

EFP-90. 

The aim of the report was to review methodologies for the valua- 
tion of air pollution damages in order to propose a framework for 
the valuation of these external costs associated with transport air 
pollution in Denmark. The cost assessment includes ecological, fi- 
nancial and human welfare costs. A growing transport demand is 
not compatible with reducing the environmental impact of the trans- 
port sector. The optimal level of pollution is achieved, where the 
marginal costs of reducing the pollution equals the marginal dam- 
age costs, which the pollution impose on the society. The effects of 
pollution are also caused by the accumulation of pollutants in the 
ecosystem or accumulation of damage effects. Damage costs will 
continue to increase over time even with constant emission levels. 
Willingeness to pay is the theoretical correct measure of the wel- 
fare loss caused by environmental degradation. Five case studies 
of social cost analysis of air pollution effects are examined. The 
suggested valuation method includes: Use of already obtained re- 
sults for the physical effects, which provide the order of magnitude 
estimate for the present level of damage cost; calculation of alter- 
native scenarious for the future development in the damage costs 
(development in total emissions); use the simulated damage time 
path to assess a high case, by which the insurance factor is com- 
puted (incorporates the dynamic aspect); present estimates of 
damage costs, which may vary depending on the purpose and 
level of the analysis; and revision and improvement included in a 
continuous research process. (AB) 42 refs. 


29387 (NEI-DK-792) Danish transport 2010: Updating. En- 
ergiministeriets Energiforskningsprogram. Energianvendelse i 
transportsektoren. Cowiconsult Raadgivende Ingenioerer A/S, 
Virum (Denmark). Feb 1991 61p. (in Danish). Contract ENS- 
151/89-0043. Order Number DE92540809. Source: OSTI; NTIS. 

EFP-89. 

The aim of the analysis was to examine the efficiency of various 
methods aimed at reducing the energy consumption of the trans- 
port sector based on a prognosis of Denmark's traffic situation in 
the year 2010. A selection of the thirteen methods which are 
closely examined comprises the introduction of allowed limits on 
pollutive emission from cars, use of vehicles with reduced fuel con- 
sumption, changes in the administration of transport systems, use 
of alternative less pollutive fuels, increased use of public transport 
and a tax system aimed at overall reduction of air pollution from 
the transport sector. Graphs and tables illustrate the text. (AB). 


29388 (NEI-DK-793) Nitrous oxide from combustion. Hul- 
gaard, T. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Inst. 
for Kemiteknik. 1991 250p. Order Number DE92540813. Source: 
OSTI; NTIS. 

The thesis covers major aspects of nitrous oxide (N2O) emissions 
from combustion. A main feature is a sampling program to reveal 
N2O emissions from stationary combustion sources, with particular 
emphasis on N2O emission from fluidized bed combustion and the 
selective non-catalytic reduction of NO with ammonia (SNR). Two 
analytical methods are evaluated. An extensive experimental study 
of the homogeneous formation and decomposition of N2O is per- 
formed, involving the oxidation of NH3 and HCN in the presence of 
NO, CO, of H2O. The results are interpreted theoretically by use of 
a detailed chemical kinetic model. A brief experimental study is per- 
formed of the N2O decompositon and the N2O formation from NO 
on limestone and products of limestone sulfation. In addition the lit- 
erature is reviewed, including the environmental background for the 
concern for N2O emissions. It was shown that N2O emissions usu- 
ally are low (0-5 ppm) from combustion of pulverized coal, also 
from a gas turbine, a laboratory gas fired fiber burner and a 
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domestic oil combustor. A small-emission could be seen from com- 
bustion of straw or wood. Higher emissions wer seen during 
fluidized bed combustion. thermal decomposition of N2O is strongly 
dependent on the temperature and the residence time. Oxidation of 
NHg yields only small amounts of N2O, whereas the fractional con- 
version of HCN to N2O is very high. The laboratory experiments 
involving limestone indicate that at a temperature commonly used 
in FBCs, 850 deg. C., a small N2O formation is possible from NO 
reduction on limestone or products of limestone sulphate during al- 
ternating reducing and oxidizing conditions. (AB) 129 refs. 
29389 (NEI-NO-228) Climate and ozone research: Pro- 
gram. Alimennvitenskapelige Forskningraad, Oslo 
(Norway). 1989 Asn (In Norwegian). Order Number DE92541003. 
Source: OSTI; NT 

The report faite ae the research programs in Norway concern- 
ing the climate and the atmospheric ozone. The monitoring of 
gases causing greenhouse effects, ozone, stratospheric and tropo- 
spheric contents, the sea and biospheric influence on the climate, 
climatic and atmospheric chemical models, consequences of cli- 
matic changes and reduced ozone layer are discussed briefly. 
Some paleoclimatological matters are mentioned. Appendices with 
surveys of the climate and ozone problem areas and international 
programs dealing with them are included. 6 refs., 15 figs, 3 tabs. 


298390 (NEI-NO-229) Climate and ozone research: A sur- 
vey of the problem areas. Norges Allmennvitenskapelige 
Forskningraad, Oslo (Norway). 1989 44p. (in Norwegian). Order 
Number DE92541004. Source: OSTI; NTIS. 

The report deals with the research programs in Norway concern- 
ing the climate and atmospheric ozone. It deals with the 
greenhouse gases affecting the climate, changes, and conse- 
quences. The report discusses the effects of solar UV rays by 
changed ozone distribution, compounds threatening the ozone 
layer as well as stratospheric ozone chemistry, ozone measure- 
ments and model calculations, and general effects and 
consequences. 6 refs., 15 figs., 3 tabs. 


29391 (NUTEK-R-91-12) Carbon dioxide: Emissions and 
calculation methods. Levander, T. NUTEK - Swedish National 
Board for Industrial and Technical Development, Stockholm (Swe- 
den). 1991. 29p. (in Swedish). Order Number DE92541041. 
Source: OSTI; NTIS. 

The trend in carbon dioxide emissions in Sweden is described 
and discussed. Calculation of the emissions have been made from 
different methods to approximate the releases. The emission 
sources are also compared. 8 refs., 8 figs., 17 tabs. 


29392 §(ORNL/CDIAC-34/R2) Catalog of data bases and re- 
ports. Burtis, M.D. (comp.). Oak Ridge National Lab., TN (United 
States). Carbon Dioxide Information Analysis Center. Apr 1992. 
144p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE92018586. 
Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3878. 

The Catalog of Data Bases and Reports provides information 
about the many reports and other materials made available by the 
US Department of Energy's Global Change Research Program 
(GCRP). It is divided into six sections plus an author and a title 
index: (1) Research plans and budget summaries (2) technical re- 
ports; (3) workshops, proceedings, and reports; (4) other reports; 
(5) USDA reports on response of vegetation to carbon dioxide; 
and, (6) numeric data packages and computer model packages. 


29393 (ORNL/CDIAC-52) Climate change and water sup- 
ply, management and use: A literature review. Chang, L.H.; 
Draves, J.D.; Hunsaker, C.T. Oak Ridge National Lab., TN (United 
States). Carbon Dioxide Information Analysis Center. May 1992. 
91p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92019069. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Divisior Publication No. 3805. 

There is evidence that atmospheric concentrations Of C0z, tro- 
pospheric 03, and CH,4, among other gases that contribute to the 
greenhouse effect, have increased in recent decades, and that 
these changes may induce changes in global air temperatures and 
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regional climate features in coming years. A literature review was 
conducted to sample the literature base on which our understand- 
ing of the water resource impacts of climate change rests. Water 
resource issues likely to be important include hydrologic response 
to climate change, the resilience of water supply systems to chang- 
ing climatic and hydrologic conditions, and the effects of climate 
change on water quality and water uses (such as navigation and 
energy generation). A computer-assisted search of literature on the 
effects of climate change on these subjects was conducted. All 
studies were classified by type of paper (e.g., review, discussion, 
case study), region, water resource variable studied, and source of 
climate scenario. The resulting bibliography containing more than 
200 references was largely annotated. Case studies of potential hy- 
drologic impacts have been more common than studies of impacts 
on water management or water use, but this apparent research gap 
is decreasing. Case studies demonstrating methods of incorporat- 
ing potential risks of climate change into water project planning 
and management have been performed. Considerable variability in 
regional coverage exists; the Great Lakes basin and California re- 
ceive relatively more attention than such regions as New England 
and the Missouri River basin. General circulation model-based and 
hypothetical climate scenarios have been the dominant sources of 
climate scenarios used in case studies, although a variety of other 
methods for developing climate scenarios have been developed. 


29394 (PNL-8000-Pt.3) Pacific Northwest Laboratory an- 
nual report for 1991 to the DOE Office of Energy Research: 
Part 3, Atmospheric and climate research. Pacific Northwest 
Lab., Richland, WA (United States). May 1992. 8ip. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92017748. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Within the US Department of Energy's (DOE's) Office of Health 
and Environmental Research (OHER), the atmospheric sciences 
and carbon dioxide research programs are part of the Environmen- 
tal Sciences Division (ESD). One of the central missions of the 
division Is to provide the DOE with scientifically defensible informa- 
tion on the local, regional, and global distributions of energy-related 
pollutants and their effects on climate. This information is vital to 
the definition and Implementation of a sound national energy strat- 
egy. This volume reports on the progress and status of all OHER 
atmospheric science and climate research projects at the Pacific 
Northwest Laboratory (PNL). Research at PNL provides basic sci- 
entific underpinnings to DOE’s program of global climate research. 
Research projects within the core carbon dioxide and ocean re- 
search programs are now integrated with those in the Atmospheric 
Radiation Measurements (ARM), the Computer Hardware, 
Advanced Mathematics and Model Physics (CHAMMP), and quan- 
titative links programs to form DOEs contribution to the US Global 
Change Research Program. Climate research in the ESD has the 
common goal of improving our understanding of the physical, 
chemical, biological, and social processes that influence the Earth 
system so that national and international policymaking relating to 
natural and human-induced changes in the Earth system can be 
given a firm scientific basis. This report describes the progress In 
FY 1991 in each of these areas. 


29395 (RFP-ADD-0022) Model validation protocol for 
determining the performance of the terrain-responsive atmo- 
spheric code against the Rocky Flats Plant Winter Validation 
Study. Hodgin, C.R.; Smith, M.L. EG and G Rocky Flats, Inc., 
Golden, CO (United States). Rocky Flats Plant. 23 Apr 1992. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC34-90DP62349. Order Number DE92016968. Source: 
OSTI; NTIS; GPO Dep. 

The objective for this Model Validation Protocol is to establish a 
plan for quantifying the performance (accuracy and precision) of 
the Terrain-Responsive Atmospheric Code (TRAC) model. The per- 
formance will be determined by comparing model predictions 
against tracer characteristics observed in the free atmosphere. The 
Protocol will also be applied to other “reference” dispersion models. 
The performance of the TRAC model will be compared to the per- 
formance of these reference models in order to establish TRAC’s 
acceptance for use in applications at the Rocky Flats Plant. 





29396 


(SAND-92-8545C) Raman lidar measurements 
water vapor and aerosol/clouds during the FIRE'SPECTRE 
field campaign. Melfi, S.H. (National Aeronautics and Space Ad- 
ministration, Greenbelt, MD (United States). Goddard Space Flight 
Center); Whiteman, D.; Ferrare, R.; Evans, K.; Goldsmith, J.E.M.; 
Lapp, M.; Bisson, S.E. Sandia National Labs., Livermore, CA 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DR00789. (CONF- 
9207107-1: 16. international laser radar conference, Cambridge, 
MA (United States), 20-24 Jul 1992). Order Number DE92016821. 
Source: OSTI; NTIS; GPO Dep. 

The FIRE/SPECTRE field campaign was conducted during 
November- December 1991 in Coffeyville, Kansas. The main 
objective of FIRE [First ISCCP (international Satellite Cloud Clima- 
tology Project) Regional Experiment] was to study the development 
and radiative characteristics of cirrus clouds. The SPECTRE [Spec- 
tral Radiation Experiment] project was designed to acquire the 
necessary atmospheric observations to compare radiative mea- 
surements with radiative transfer theory, with special emphasis on 
understanding the water vapor spectral continuum. A complete un- 
derstanding of water vapor, its distribution with height, and its 
temporal variation was important for both experiments. A ground- 
based Raman Lidar was deployed at Coffeyville, Kansas from 
November 12 until December 7, 1991. During the campaign, the li- 
dar operated during 14 observation periods. The periods ranged in 
length from 3.5 hours to 12 hours for a total operating time of ap- 
proximately 119 hours. During each of the operational periods the 
lidar obtained vertical profiles of water vapor mixing ratio and 
aerosol scattering ratio once every minute with vertical resolution of 
75 meters from near the earth’s surface to an altitude of 9-10 km 
for water vapor and higher for aerosols. Several balloon-sondes 
were launched during each operational period providing an 
independent measurement of humidity with altitude. For each oper- 
ational period, the 1-minute profiles of water vapor mixing ratio and 
aerosol scattering ratio are composited to give a color- coded time- 
height display of water vapor and aerosol scattering, respectively. 


29397 (UCRL-ID-105490) Radon data acquisition: An auto- 
mated system for radon analysis of both ground air and tower 
air and for the simultaneous logging of meteorological data. 
Martins, S. Lawrence Livermore National Lab., CA (United States). 
Oct 1990. 75p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92018933. Source: OSTI; NTIS; GPO Dep. 

A system to acquire radon data was developed at Lawrence Liv- 
ermore National Laboratory (LLNL) to provide information about the 
effect of weather conditions on the release of radon gas from soils 
into air. One of the system criteria that drive other design consider- 
ations was the need for operation at remote sites where the 
availability of 120-volt AC power was problematic. As a conse- 
quence, all components were selected or designed to run on +12 
and/or —12 volts DC. PC-based laptop computers were used for all 
data acquisition because of their availability, their low power con- 
sumption, and the abundance of software written for this platform. 
The system is comprised of four major sub-systems that are linked 
by laptop computers: radon-monitor controller, HANDAR 540 data- 
capture platform, radon-detection units, and barometric pressure 
unit. Using this system, we successfully collected data at an LLNL 
fied site during 1990. Data from meteorological sensors and 
radon-concentration profiles from both air and soil were acquired 
simultaneously and logged on MS-DOS computers for data reduc- 
tion at a future time. This document describes the functions, 
hardware, firmware, and software of this system. 


29398 (UCRL-JC—108376) Effects of increasing methane 
on tropospheric and stratospheric chemistry. Wuebbles, D.J.; 
Tamaresis, J.S.; Kinnison, D.E. Lawrence Livermore National Lab., 
CA (United States). Apr 1992. 26p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9110220-3: North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop, Mount Hood, OR (United States), 6-11 
Oct 1991). Order Number DE92017436. Source: OSTI; NTIS; GPO 


Methane (CH4) is the most abundant reactive trace gas in the 
troposphere. Due to its relatively long atmospheric lifetime, CH, 
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chemistry has an important influence on the global atmosphere, af- 
fecting the amount of ozone (O3) in both the troposphere and 
stratosphere, the amount of hydroxyl (OH) in the troposphere, and 
the amount of water vapor (H20) in the stratosphere. Methane oxi- 
dation also is an important source of atmospheric carbon monoxide 
(CO). In addition, CH, is a greenhouse gas and its increasing con- 
centrations are of interest to concerns about climate change. In 
this study, we reexamine the effects of increasing CH, using the 
LLNL two-dimensional chemical-radiative-transport model. Several 
papers had previously examined the effects of a CH, perturbation 
in the troposphere and stratosphere, the last being Isaksen and 
Stordal (1968). Their model uses homogeneous chemistry with 
older kinetic parameters and does not include dynamic or radiative 
feedback. We extend their work by including two heterogeneous 
reactions that occur on background sulfuric acid aerosols. 


29399 (UCRL-JC—110242) Visualizing wind velocities by 
advecting cloud textures. Max, N.; Crawfis, R.; Williams, D. 
Lawrence Livermore National Lab., CA (United States). Apr 1992. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-921079-2: Visualization 1992, 
Boston, MA (United States), 19-23 Oct 1992). Order Number 
DE92014717. Source: OSTI; NTIS; GPO Dep. 

In order to visualize both clouds and wind in climate simulations, 
we have rendered clouds using a 3-D texture which is advected by 
the wind flow. Clouds have a significant influence on global temper- 
atures, because they reflect the short wave radiation from the sun, 
and also absorb and reflect the longer wave radiation re-emitted by 
the earth. It is not certain which of these effects is larger, so the in- 
fluence of clouds is an open research problem. Clouds are the 
least understood aspect of climate models; it is not even known 
whether global warming will cause an increase in cloudiness. Cloud 
response to climate perturbations has the capability to magnify the 
climate change or to reduce its severity. Visualization is an impor- 
tant tool for analyzing and understanding climate simulation output, 
and we have developed algorithms for visualizing scalar climate 
data, including cloud density. It is also important to visualize wind 
velocity, which is a vector field. When a time sequence of cloud 
data is viewed in animation, motion of the cloud density gives infor- 
mation about the prevailing winds. We have added texture to the 
clouds, and advected the texture with the wind. We used a 3-D 
volume texture, evaluated at a contour surface of cloud density, 
and advected the three texture coordinates. In addition to helping 
visualize the wind, the resulting realistic cloud textures will portray 
climate modeling research results easily to the general public. 


29400 (UCRL-JC—110812) Atmospheric chemistry and cil- 
mate predictability: Towards an advanced climate model. 
Wuebbles, D.J.; Penner, J.E.; Rotman, D.A. Lawrence Livermore 
National Lab., CA (United States). Apr 1992. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9203118-2: Computer hardward advanced 
mathematics and model physics (CHAMMP) science meeting, Las 
Vegas, NV (United States), 17 Mar 1992). Order Number 
DE92017437. Source: OSTI; NTIS; GPO Dep. 

The goal of this project is to emphasize the role of atmospheric 
chemistry and tracer transport in determining the predictability of 
climate change and to develop the chemical-transport modeling ca- 
pability needed for advanced climate modeling through accurate 
and efficient calculations of global climate phenomena affected by 
atmospheric chemistry, radiation, and transport processes. The in- 
teractions between these processes are of major importance to the 
large questions of global climate change, and in general, to global 
climates. This study has four main objectives: (1) to show and 
investigate the strong interaction between chemistry and global cli- 
mate and global climate change, with the purpose of determining 
how these interactions affect climate predictability and the accuracy 
with which climate projections can be made; (2) to study and de- 
velop new model physics and numerical algorithms for atmospheric 
chemical, radiative, microphysical and transport processes which 
are needed for a more accurate prediction of global climate and cii- 
mate change; (3) to develop a next generation three dimensional 
chemistry-transport model that can fully interface (or be run stand 
alone when appropriate) with a GCM within the advanced climate 
modeling framework to accurately calculate these interactions on a 
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regional to global scale; and, (4) to design and implement this new 
chemistry-transport model on a massively parallel machine for high 
resolution large-scale application to global change questions. 


29401 (WSRC-RP-89-730) Design wind speeds for high 
hazard, moderate hazard, important/low hazard and general 
use facilities at the Savannah River Site. King, H.H. Westing- 
house Savannah River Co., Aiken, SC (United States). 11 Sep 
1989. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE92017100. 
Source: OSTI; NTIS; GPO Dep. 

The design wind speeds for High Hazard, Moderate Hazard, im- 
portant/Low Hazard and General Use facilities at the Savannah 
River Site are developed below using the procedures and site- 
specific hazards model required by DOE Order 6430.1A. These are 
less than the previously required Design Wind Speeds and are: (1) 
High Hazard (Maximum Resistance) Facility, 185 mph; (2) Moder- 
ate Hazard (High Resistance) Facility, 37 mph; (3) Important/Low 
Hazard (intermediate) Facility, 83 mph; and, (4) General Use 
(Standard) Facility, 78 mph. 


29402 (WSRC-RP-—91-426) Evaluation protocol for the 
WIND system atmospheric models. Fast, J.D. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1991]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE92017098. Source: OSTI; 
NTIS; GPO Dep. 

Atmospheric transport and diffusion models have been devel- 
oped for real-time calculations of the location and concentration of 
toxic or radioactive materials during a accidental release at the 
Savannah River Site (SRS). These models are have been incorpo- 
rated into an automated menu-driven computer based system 
called the WIND (Weather INformation and Display) system. In an 
effort to establish more formal quality assurance procedures for the 
WIND system atmospheric codes, a software evaluation protocol is 
being developed. An evaluation protocol is necessary to determine 
how well they may perform in emergency response (real-time) situ- 
ations. The evaluation of high-impact software must be conducted 
in accordance with WSRC QA Manual, 1Q, QAP 20-1. This report 
will describe the method that will be used to evaluate the atmo- 
spheric models. The evaluation will determine the effectiveness of 
the atmospheric models in emergency response situations, which 
is not necessarily the same procedure used for research purposes. 
The format of the evaluation plan will provide guidance for the 
evaluation of atmospheric models that may be added to the WIND 
system in the future. The evaluation plan is designed to provide 
the user with information about the WIND system atmospheric 
models that is necessary for emergency response situations. 


29403 (WSRC-TR-91-671) An atmospheric tritium release 
database for model comparisons. Murphy, C.E. Jr.; Wortham, 
G.R. Westinghouse Savannah River Co., Aiken, SC (United 
States). 19 Dec 1991. 34p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-89SR18035. Order Num- 
ber DE92016894. Source: OSTI; NTIS; INIS; GPO Dep. 

A database of vegetation, soil, and air tritium concentrations at 
gridded coordinate locations following nine accidental atmospheric 
releases is described. While none of the releases caused a signifi- 
cant dose to the public, the data collected is valuable for 
comparison with the results of tritium transport models used for risk 
assessment. The largest, potential, individual off-site dose from any 
of the releases was calculated to be 1.6 mrem. The population 
dose from this same release was 46 person-rem which represents 
0.04% of the natural background radiation dose to the population 
in the path of the release. 


29404 Process and apparatus using two-stage boller injec- 
tion for reduction of oxides of nitrogen. Jones, D.G. 28 Jan 
1992. Filed date 27 Jul 1990. Canada Patent patent application 
2022167. 34p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 
Methods and apparatus are provided for reducing NOx in com- 
bustion effluent gases at levels of removal similar to those 
achieved in selective catalytic reduction (SCR) processes but with- 
out requiring the use of SCR technology and at significantly lower 
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capital and operating costs. The method of the invention involves a 
2-stage injection process. In the first stage, NO is reduced to nitro- 
gen by injecting NH2y3 precursors such as liquid-phase urea or 
ammonium hydroxide into the boiler flue gas in a first injection 
zone at temperatures greater than 1,400°F. In the second stage, 
additional NO is reduced to nitrogen, residual NO is oxidized to 
NO2, and ammonia slippage is reduced by injecting a peroxyl ini- 
tiator such as hydrogen, hydrogen peroxide, or a hydrocarbon 
material such as methanol into the flue gas in a second injection 
zone at temperatures less than 1,400°F. The process of the inven- 
tion is of interest for commercial applications involving both 
coal-fired boilers and solid waste incinerators. Tests are described 
to illustrate the process of the invention. 10 figs., 2 tabs. 
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Refer also to citation(s) 27212, 27356, 27449, 27451, 27452, 
27453, 27454, 27455, 27580, 27584, 27585, 27586, 27588, 27589, 
27592, 27628, 27685, 27739, 27762, 27775, 27781, 27791, 27807, 
27846, 27852, 27863, 27869, 27885, 27904, 27910, 27924, 27926, 
27927, 27934, 27935, 27939, 27941, 27947, 27958, 28030, 28036, 
28037, 28038, 28121, 28154, 28224, 28312, 28378, 28492, 28583, 
28608, 28796, 29017, 29260, 29275, 29278, 29300, 29316, 29325, 
29342, 29359, 29375, 29392, 29393, 29623, 29628, 29632, 29681, 
29687, 29692, 29693, 29694, 29695, 29709, 29712, 29729, 29749, 
29792, 29831, 29836, 29838, 29840, 29846, 29848, 30331, 30415 


29405 (AECL-9085) Proceedings of a workshop on geo- 
physical and related geosclentific research at Chalk River, 
Ontario. Thomas, M.D.; Dixon, D.F. (eds.). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Oct 1989. 451p. (CONF-8312156—: Workshop on geophys- 
ical and related geoscientific research at Chalk River, Ottawa 
(Canada), 14 Dec 1983). Order Number DE92642164. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A large part of the Canadian Nuclear Fuel Waste Management 
Program is geoscience research and development aimed at obtain- 
ing information to quantify the transport of radionuclides through 
the geosphere and at determining the geotechnical properties 
required for disposal vault design. The geosphere at potential dis- 
posal sites is characterized in part by the use of remote sensing 
(geophysical) methods. In 1977 public concern about the disposal 
of radioactive waste resulted in field work being restricted to the 
site of Chalk River Nuclear Laboratories, which was used to 
develop, evaluate and compare various techniques in order to opti- 
mize the methods for obtaining geoscience information. Methods 
tested at Chalk River are to be applied at other research sites. 
Most investigations have been carried out around Maskinonge 
Lake, using about thirty boreholes sink into bedrock. The boreholes 
provide subsurface geological information that can be used as a 
reference to compare the responses of various geophysical 
methods and equipment. Regional studies, including airborne geo- 
physical surveys, have also been conducted. The 25 papers 
presented at this workshop provide comprehensive documentation 
of the most significant results of geophysical studies. The work- 
shop also provided an evaluation of geophysical techniques and 
their utility to the Nuclear Fuel Waste Management Program. 


29406 (AECL-9085, pp. 7-15) Geology of the region sur- 
rounding Chalk River Nuclear Laboratories. Thomas, M.D. 
(Department of Energy, Mines and Resources, Ottawa, ON 
(Canada). Earth Physics Branch). Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Oct 1989. 
(CONF-8312156—: Workshop on geophysical and related geoscien- 
tific research at Chalk River, Ontario, Ottawa (Canada), 14 Dec 
1983). In Proceedings of a workshop on geophysical and related 
geoscientific research at Chalk River, Ontario. 451p. Order Num- 
ber DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

The site of Chalk River Nuclear Laboratories is located within a 
region dominated by high metamorphic grade gneisses of the 
1,000-million-year-old Grenville Structural Province of the Canadian 
Shield. Several phases of folding related to the Grenvillian and ear- 
lier orogenies have produced complex folding of the gneisses. In 
the neighbourhood of Chalk River, this is manifested in a basin 
and dome tectonic style. Here, relatively tight recumbent folds with 





northwest-trending axes predominate and are overturned towards 
the west. Statistically, in spite of the complexity, structural patters 
have a regular and simple geometry. Faulting on a regional scale 
is dominated by northwest-trending normal faults related to the Ot- 
tawa graben having a history dating from around 700 million years 
ago. Major activity related to the graben has occurred as recently 
as 120 million years ago, and minor activity continues at the 
present time as evidenced by the association of earthquakes. The 
normal faults dissect the region into a series of blocks and have 
displacements of up to 450 m. There is growing evidence that the 
region is also dissected by Grenvillian tectonite zones, dipping at 
shallow angles to the southeast, which are interpreted as the loci 
of overthrusting towards the northwest. 


29407 (AECL—9085, pp. 17-21) Neotectonism of the region 
surrounding Chalk River Nuclear Laboratories, Ontario. 
Thomas, M.D. (Department of Energy, Mines and Resources, Ot- 
tawa, ON (Canada). Earth Physics Branch). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. 
Oct 1989. (CONF-8312156—: Workshop on geophysical and related 
geoscientific research at Chalk River, Ontario, Ottawa (Canada), 
14 Dec 1983). In Proceedings of a workshop on geophysical and 
related geoscientific research at Chalk River, Ontario. 451p. Order 
Number DE92642164. Source: OSTI; NTIS (US Sales one INIS. 

The area of the Grenville Structural Province surrounding the site 
of Chalk River Nuclear Laboratories is one that is relatively seismi- 
cally active compared to other more stable parts of the Canadian 
Shield. Some, but not all, of this activity is probably related to 
faults associated with the Ottawa graben of the St. Lawrence Rift 
System, which was active in late Precambrian-early Palaeozoic 
and mid-Mesozoic times. Earthquakes as large as magnitude 7 
(Richter scale) have occurred along the system; for instance, the 
Lake Timiskaming earthquake of 1935 had a magnitude of 6.2. 
Studies of glacial varves indicate the seismicity in the Lake 
Timiskaming region has been continual since at least 8,500 years 
ago. New probabilistic ground motion maps of Canada show Chalk 
River located between the 16 and 23% g (g = gravitational attrac- 
tion) contours of peak horizontal acceleration, which translate 
roughly into earthquakes of magnitudes 5.2 and 5.8, respectively. 
the maps are based on the premise that indicated values have a 
10% chance of being exceeded in 50 years. A variety of evidence 
suggests that regional crustal stresses are consistent with a thrust- 
fault or strike-slip seismotectonic regime. The observed siesmicity 
may reflect adjustment to the resultant of stress fields arising from 
regional density variations, deglaciation and intraplate forces in- 
duced by interaction of lithospheric places. 


29408 (AECL-9085, pp. 25-37) sedimentology 
and stratigraphy of the Chalk River region, Ontario and Que- 
bec. Catto, N.R. (Alberta Univ., Edmonton, AB (Canada). Dept. of 
Geology); Gorman, W.A.; Patterson, R.J. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Oct 
1989. (CONF-8312156—-: Workshop on geophysical and related 
geoscientific research at Chalk River, Ontario, Ottawa (Canada), 
14 Dec 1983). In Proceedings of a workshop on geophysical and 
related geoscientific research at Chalk River, Ontario. 451p. Order 
Number DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

The Quaternary sediments of the Chalk River region have been 
divided into a lower sequence, consisting of tills and glaciofluvial 
gravels produced by two distinct glacial advances separated by a 
marine phase, and an upper sequence, dominated by channel 
sands and aeolian sediments. The two till units of the lower 
sequence can be subdivided into four major facies, based on sedi- 
mentological and lithological characteristics. The recognized facies 
include basal melt-out, lodgment, englacial, and supraglacial tills. 
Basal melt-out sediments form the majority of the deposits. Study 
of these deposits has led to a greater understanding of the nature 
of the glaciation of the region. The initial advance moved towards 
the southeast, while the final advance moved to the southwest in 
the northern portion of the region, southeast in the southeast por- 
tion, and did not reach the western portion. The tills deposited by 
the initial glacial advance are correlated to the Gentilly till of Que- 
bec. The marine sediments are primarily silts and clays, with 
associated nearshore sands, and were deposited in the Champlain 
Sea between 11,300 and 11,000 years ago. Marine silts and clays 
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are not found at elevations higher than 139 m. The upper se- 
quence was formed after the withdrawal of ice from the North Bay 
outlet, which permitted drainage of the Upper Great Lakes and 
Lake Agassiz through the Upper Ottawa Valley. Terraces formed 
during the period of this drainage are recognized at several eleva- 
tions throughout the region. Reworking of the channel sands by 
winds and modern streams commenced after the North Bay outlet 
was closed by glacioisostatic rebound, approximately 5,000 years 
ago. Analysis of the Quaternary deposits of the Chalk River region 
has aided in the investigation of the migration patterns and adsorp- 
tion mechanisms for radioactive nuclides. The implications of this 
research for radionuclide migration are briefly considered. 


29409 (AECL-9085, pp. 39-51) Fractures and faults at 
Chalk River, Ontario. Brown, P.A. (Geological Survey of Canada, 
Ottawa, ON (Canada)); Rey, N.A.C. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Oct 1989. 
(CONF-8312156—: Workshop on geophysical and related geoscien- 
tific research at Chalk River, Ontario, Ottawa (Canada), 14 Dec 
1983). In Proceedings of a workshop on geophysical and related 
geoscientific research at Chalk River, Ontario. 451p. Order Num- 
ber DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

The Chalk River area is underlain by deformed and metamor- 
phosed gneissic, monzonitic and gabbroic rocks of the Grenville 
Province of the Canadian Shield. Tectonic events, which span a 
period of approximately 1,000 million years, include formation of 
the gneisses during the Grenville Orogeny, intrusion of gabbro, 
asymmetric folding, upright folding, pegmatite intrusion, and dia- 
base dyke intrusion. Analyses of outcrop fracture data indicate 
that: the area is highly fractured; the fractures formed in response 
to a number of separate and discrete tectonic events; and, varia- 
tions in the surface fracture environment are compatible with 
variations in the subsurface fracture environment. The major 
fracture systems in the area formed prior to the intrusion of the dia- 
base dykes (570 million years). However, since their formation, the 
fractures have been repeatedly reactivated by subsequent tectonic 
events. A detailed assessment of reactivation history is a prerequi- 
site for any future long-term stability analyses. 


29410 (AECL-9085, pp. 75-90) Petrography of rocks in 
borehole CR-9, Chalk River research area, Ontario. Chernis, 
PJ. ( of Energy, Mines and Resources, Ottawa, ON 
(Canada). Earth Physics Branch); Hamilton, K.T. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. 
Oct 1989. (CONF-8312156—: Workshop on geophysical and related 
geoscientific research at Chalk River, Ontario, Ottawa (Canada), 
14 Dec 1983). In Proceedings of a workshop on geophysical and 
related geoscientific research at Chalk River, Ontario. 451p. Order 
Number DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 
Petrographic analyses of core samples collected at 5-m intervals 
from the 701-m length of borehole CR-9 illustrate the compositional 
complexity and inhomogeneity of rocks at the Chalk River Re- 
search Area. Seven metamorphic rock units are defined based on 
modal analyses. These include four thin (26 to 65 m), fairly homo- 
leucocratic units; two thick, compositionally complex units; 
and a metamorphosed gabbro. An unmetamorphosed diabase dyke 
is present near the top of the borehole. Textures of leucocratic 
gneisses are generally inequigranular, interlobate-platy granobias- 
tic. Original subophitic to intergranular textures are preserved 
within the finely banded metagabbro. The metagabbro contains 
coronas representing reactions between primary clinopyroxene and 
plagioclase, titano-magnetite and plagioclase, and possibly olivine 
and plagioclase. The coronas consist of zonal arrangements, from 
core to rim, of: primary clinopyroxene, hornblende, hypersthene + 
plagioclase; hypersthene + plagioclase, plagioclase, gamet; and, 
magnetite -ilmenite, biotite, hornblende, garnet. Corona textures in 
gabbroic rocks are thought to form by mineral reactions during 
cooling through 850 to 500 degrees C, at pressures of 800 MPa. 
The CR-9 samples lack aluminosilicate minerals, making estimation 
of metamorphic conditions difficult. However, the sporadic occur- 
rence in the gneisses of stable hypersthene in association with 
diopside, garnet and hornblende indicates that conditions reached 
the hornblende granulite facies of regional metamorphism. Temper- 
atures and pressures were likely less than those during corona 
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formation. Late fractures in the gneisses possess mineral assem- 
blages that formed at temperatures of more than 300 degrees C. 


20411 (AECL-9085, pp. 53-74) Lithology, fracture intensity, 
and fracture filling of drill core from Chalk River research 
area, Ontario. Dugal, J.J.B. (Geological Survey of Canada, Ot- 
tawa, ON (Canada)); Kamineni, D.C. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Oct 
1989. (CONF-8312156—: Workshop on geophysical and related 
geoscientific research at Chalk River, Ontario, Ottawa (Canada), 
14 Dec 1983). In Proceedings of a workshop on geophysical and 
related geoscientific research at Chalk River, Ontario. 451p. Order 
Number DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1977, 1978, and 1979, nine inclined cored boreholes, ranging 
in length from 113 to 704 m, were drilled in the Chalk River Re- 
search Area in order to define the geological subsurface 
characteristics of the rock mass at several selected test areas. Or- 
thogneiss was the most predominant rock type intersected by the 
boreholes. Pyroxenite, amphibolite, metagabbro and dykes of 
diabase, pegmatite and aplite were also encountered. The cross- 
cutting relationships and textures within the rocks indicate that the 
relative ages of the rock units, from youngest to oldest, are 
diabase; aplite and pegmatite dykes with no defined fabric; pyrox- 
enite; meta-ferrogabbro; amphibolite; aplite and pegmatite dykes 
and pegmatite pods with a defined fabric; and orthogneiss. Textural 
characteristics and mineral assemblages indicate that the or- 
thogneisses in the Chalk River Area are a product of regional, 
medium to high-grade metamorphism and belong to the upper am- 
phibilite to granulite facies. A total of 35,597 fractures (an average 
of 14.5 fractures per metre) was observed in the core. Brecciated 
zones and open fractures were noted in the core from all of the 
boreholes, and major faults were identified in four of the nine bore- 
holes. Nearly all of the fractures have a thickness between 0.4 and 
1.2 mm and contain one or more types of filling. Chlorite and cal- 
cite are the most common types of filling. Epidote, hematite, clays, 
sulphides, talc, sericite and rock fragments also occur in the frac- 
tures. The crosscutting relationships between fractures and the 
sequence of filling layers within the fractures indicate that several 
episodes of fracturing have occurred and that fractures containing 
more than one filling have probably been reactivated. A compari- 
son of the geological logs from one of the boreholes with natural 
gamma, neutron-neutron and magnetic susceptibility logs indicates 
that certain rock types and highly fractured zones can be identified 
by one or a combination of geophysical methods. 


20412 (AECL-9085, pp. 93-104) Magnetic susceptibility of 
rocks from boreholes CR-1 to CR-9 at Chalk River. Coles, R.L. 
(Department of Energy, Mines and Resources, Ottawa, ON 
(Canada). Earth Physics Branch); Lapointe, P.; Chomyn, B.A.; 
Morris, W.A. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Oct 1989. (CONF-8312156-: 
Workshop on geophysical and related geoscientific research at 
Chalk River, Ontario, Ottawa (Canada), 14 Dec 1983). In Proceed- 
ings of a workshop on geophysical and related geoscientific 
research at Chalk River, Ontario. 451p. Order Number 
DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 
Magnetic susceptibility measurements made on rock cores ob- 
tained from boreholes at the Chalk River Research Area indicate 
that the foliated, granitic to granodioritic gneisses are weakly mag- 
netic. Susceptibility values are about 5 x 10-* S.I., two orders of 
magnitude less than average values for the Atikokan or Lac du 
Bonnet granites. Interpretation of the variations recorded in the 
gneisses in all cores is difficult because the average magnetic sus- 
ceptibility level is near the limit of resolution of the measuring 
instrument used. However, in CR-6 and CR-9, mafic units intersect 
the boreholes and high magnetic susceptibility zones are seen. In 
CR-9 susceptibility values of the order of 5 x 10-2 S.I. characterize 
a dyke at depths of 40 to 60 m. A second high-susceptibility zone 
is recorded at depths of 580 to 670 m with susceptibility of the or- 
ders of 5 x 10-* S.l. This difference in susceptibility suggests 
mineralogical differences between the two units. The distinctive 
susceptibility signatures of these two units are better differentiated 
than signatures obtained from the other geophysical logs. In CR-6 
only one high-susceptibility zone (of the order of 5 x 10-2 S.1.) is 
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recorded in CR-6, at depths of 200 to 290 m. Its signature is simi- 
lar in shape and intensity to the shallower unit observed in CR-9. 
Preliminary interpretation suggest continuity between these two 
zones. In CR-2 and CR-5, significant correlations exist among 
magnetic susceptibility, temperature anomalies and fracture occur- 
rences. Contrary to observations at other research areas, fracture 
signatures in these two holes correspond to slight increases in sus- 
ceptibility values. Alteration products associated with the fractures 
have higher susceptibility than the gneisses. Even though most of 
the recorded variations of the magnetic susceptibility are near the 
detection limit of the measuring instrument, significant features 
were observed and are discussed in this paper. 


29413 (AECL-9085, pp. 115-124) Characterization of rocks 
from Chalk River by nonlinear elastic parameters. Katsube, T.J. 
(Geological Survey of Canada, Ottawa, ON (Canada). Geophysics 
Div.); Annor, A. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Oct 1989. (CONF-8312156—: 
Workshop on geophysical and related geoscientific research at 
Chalk River, Ontario, Ottawa (Canada), 14 Dec 1983). In Proceed- 
ings of a workshop on geophysical and related geoscientific 
research at Chalk River, Ontario. 451p. Order Number 
DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

When rocks at depth undergo stress release due to the con- 
struction of subsurface cavities or development of fractures, the 
porosity of the rock changes, and as a result, the radionuclide mi- 
gration and retardation characteristics can change. Thus, it is 
necessary to study these porosity changes for different rock types. 
This porosity change can be studied by measuring the non-linear 
stress-strain characteristics and the acoustic velocity change with 
stress of rocks. The parameters used to represent the non-linear 
characteristics and velocity changes are the strain crack porosity « 
and the velocity crack porosity (epsilony). The two crack porosities 
have been determined for a set of core samples from Chalk River. 
The results suggest that certain rocks with mafic mineral contents 
greater than 15% show little change in porosity, and thus, would 
show little change in radionuclide migration and retardation charac- 
teristics as a result of stress-release. 


29414 (AECL-9085, pp. 105-114) Electrical resistivities of 
rocks from Chalk River. Katsube, T.J. (Geological Survey of 
Canada, Ottawa, ON (Canada). Geophysics Div.); Hume, J.P. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Oct 1989. (CONF-8312156-: Workshop on 
geophysical and related geoscientific research at Chalk River, On- 
tario, Ottawa (Canada), 14 Dec 1983). In Proceedings of a 
workshop on geophysical and related geoscientific research at 
Chalk River, Ontario. 451p. Order Number DE92642164. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Bulk rock resistivity and bulk surface resistivity measurements 
have been obtained for 40 gneissic rock samples from Chalk River, 
Ontario. Though bulk rock resistivity is a function of pore structure, 
pore-fluid resistivity and pore-surface resistivity, the amount of data 
documented for pore-surface resistivity is small compared to that 
for pore structure and pore-fiuid resistivity. This study indicates that 
pore-surface resistivity has a significant effect on bulk rock resistiv- 
ity. It is important that this fact be considered when interpreting 
resistivity data obtained by geophysical methods. In addition, a 
group of mafic gneiss samples had pore-surface resistivity values 
that were much lower than those reported for clays, glass beads or 
petroleum reservoir rocks. This is thought to be due to metallic 
minerals lining the pore walls. Other rock samples collected from 
the same area showed pore-surface resistivity value similar to 
those reported in the literature. 


29415 (AECL-9085, pp. 127-151) Shallow crustal structure 
at Chalk River, Ontario, Interpreted from Bouguer gravity 
anomalies. Thomas, M.D. (Department of Energy, Mines and Re- 
sources, Ottawa, ON (Canada). Earth Physics Branch); Tomsons, 
D.K. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Oct 1989. (CONF-8312156—: Workshop 
on geophysical and related geoscientific research at Chalk River, 
Ontario, Ottawa (Canada), 14 Dec 1983). In Proceedings of a 
workshop on geophysical and related geoscientific research at 
Chalk River, Ontario. 451p. Order Number DE92642164. Source: 
OSTI; NTIS (US Sales Only); INIS. 








Gravity measurements at 50 m intervals along roadways and cut 
lines east of Maskinonge Lake and along traverses on the frozen 
surface of the lake delineate the gravity field in the research area 
in the central region of Atomic Energy of Canada Limited (AECL) 
property at Chalk River. The area is dominated by a positive 
Bouguer gravity anomaly that locally is about 2.5 mGal above 
background. The anomaly coincides largely with a body of mon- 
zonitic orthogneiss, believed to be in folded contact with adjacent 
and probably underlying paragneiss. Density measurements indi- 
cate that the orthogneiss is 0.04 g/cm? more dense than the 
paragneiss. This and local correspondence of the southwestern 
flank of the gravity anomaly with the orthogneiss-paragneiss 
boundary suggest that the anomaly is the expression of or- 
thogneiss downfolded into less dense paragneiss. Modelling of the 
gravity field, however, constrained by borehole logs, rock densities, 
surface geological contacts and dips of foliations, indicates that the 
anomaly is not the product of orthogneiss alone. Instead, it is con- 
cluded that the anomaly is produced mainly by a high-density (3.08 
g/cm®) metagabbro sheet occurring along, or near, the 
orthogneiss-paragneiss contact. This idea is supported by the cor- 
relation of a prominent culmination of the anomaly with a small 
outcrop of metagabbro near the south end of Maskinonge Lake, 
and by borehole logs suggesting that metagabbro is continuous 
beneath much of the area south of Upper Bass Lake. The 
metagabbro is modelled as a sheet generally ranging in thickness 
from about 40 to 150 m. It u a change in structure from 
being a subhorizontal sheet (or discontinuous lenses) in the south- 
east to being folded into a synform-antiform pair in the northwest. 
The antiform is cut by an east-west fault, which truncates the 
metagabbro and juxtaposes a body of gneiss to the north that is 
much lower in density than the paragneiss. 


29416 (AECL-9085, pp. 153-172) Some seismological in- 
vestigations of Chalk River of fractured crystalline rocks. 
Wright, C. (Bureau of Mineral Resources, Geology and Geo- 
physics, Canberra (Australia)). Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Oct 1989. 
(CONF-8312156—: Workshop on geophysical and related geoscien- 
tific research at Chalk River, Ontario, Ottawa (Canada), 14 Dec 
1983). In Proceedings of a workshop on geophysical and related 
geoscientific research at Chalk River, Ontario. 451p. Order Num- 
ber DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

Several seismological experiments have been undertaken at 
Chalk River to define the spatial variations of seismic velocities 
within crystalline rocks in the frequency range 50 to 250 Hz. Varia- 
tions in near-surface P and S-wave velocities and amplitudes have 
been measured along profiles less than 2 km in length. The P and 
S-wave velocities were generally in the range 2.9 to 3.2 km/s, re- 
spectively. These results are consistent with propagation through 
fractured gneiss and quartz monzonite, which form the bulk of the 
rock body. The P-wave velocity falls below 5.0 km/s in a region 
where there is a major fault and in an area of high electrical con- 
ductivity; such velocity minima may therefore be associated with 
fracture systems. For some paths, the P and S-wave velocities 
were in the ranges 6.2 to 6.6 km/s and 3.7 to 4.1 kms, respec- 
tively possibly indicating the presence of thin sheets of gabbro. 
Temporal changes in P-travel times of up to 1.4% over a 12-h pe- 
riod were observed where the sediment cover was thickest. The 
cause may be changes in the water table. The absence of polar- 
ized Secondary Horizontal (SH) wave arrivals from specially 
designed shear-wave sources indicates the inhomogeneity of the 
test site. A Q value of 243 + 53 for P waves was derived over one 
relatively homogeneous profile of about 600 m in length. The P- 
wave velocity minima measured in a borahole between depths of 
25 and 250 m correlate well with the distribution of fractures in- 
ferred from optical examination of borehole cores, laboratory 
measurements of seismic velocities and tube-wave studies. The 
quantitative interpretation of the results in terms of fracture param- 
eters is hampered by inadequate spatial sampling, the sparseness 
of the S-wave data and incomplete development of the theory of 
elastic-wave propagation in fractured rocks. 


29417 (AECL-9085, pp. 175-188) Dighem" airborne electro- 
magnetic/resistivity/magnetic VLF survey of the Chalk River 
research area, Ontario. Dvorak, Z. (Dighem Ltd., Mississauga, 
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ON (Canada)); Fraser, D.C; Sinha, A.K. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Oct 
1989. (CONF-8312156—: Workshop on geophysical and related 
geoscientific research at Chalk River, Ontario, Ottawa (Canada), 
14 Dec 1983). In Proceedings of a workshop on geophysical and 
related geoscientific research at Chalk River, Ontario. 451p. Order 
Number DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

A DIGHEM" airborne electromagnetic/resistivity/magnetic VLF 
survey was carried out over the Chalk River research area in early 
1979, along north-south and east-west flight lines spaced approxi- 
mately 100 m apart. The Results indicate that the geological 
environment in the survey area is relatively resistive with typical 
apparent ground resistivity values ranging from about 2,000 Q - m 
to more than 4,000 Q - m. Several lower resistivity zones were de- 
tected, which were associated with numerous weak but identifiable 
EM anomalies (conductance values lower than 10 S) that are be- 
lieved to reflect geological features of concern to the Nuclear Fuel 
Waste Management Program, e.g., faults or fracture zones. Three 
identified prominent zones showed good correlation with the VLF- 
EM and magnetic data sets. The first group of EM anomalies, 
correlating with apparent resistivities as low as 200 Q - m is con- 
fined to Maskinonge Lake. It appears to reflect the combined 
effects of near-surface conduction (e.g., conductive lake-bottom 
sediments) and of a geological structure. The strike of the geologi- 
cal structure within this zone is close to north-south in the central 
part of the lake, and about N15 degrees E in its northern part. The 
second group of EM anomalies crosses the southern end of Maski- 
nonge Lake and is structurally complex. It is associated with 500 to 
700 Q - m resistivities and well-defined VLF anomalies. The third 
group striking north-south and occurring in the eastern part of the 
survey area is characterized by a narrow low-resistivity zone and a 
well-defined VLF anomaly. Numerous other EM, resistivity, mag- 
netic and VLF trends occur with strikes close to 10 to 20 degrees, 
45 degrees, 80 degrees, 90 to 120 degrees, and 140 to 160 de- 
grees. All of these show good correlation with ground VLF and 
surface fracture analysis data. 


29418 (AECL-9085, pp. 189-213) VLF-EM surveys at Chalk 
River, Ontario. Scott, W.J. (Hardy Associates Ltd., Calgary, AB 
(Canada)). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Oct 1989. (CONF-8312156—: 
Workshop on geophysical and related geoscientific research at 
Chalk River, Ontario, Ottawa (Canada), 14 Dec 1983). In Proceed- 
ings of a workshop on geophysical and related geoscientific 
research at Chalk River, Ontario. 451p. Order Number 
DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

Airborne DIGHEM! electromagnetic (EM) and airborne and 
ground Very Low Frequency Electromagnetic (VLF-EM) surveys 
were carried out at Chalk River prior to September 1979. All sur- 
veys were run in two directions perpendicular to the azimuths of 
the two VLF transmitters used (NAA, Cutler, Maine and NSS, An- 
napolis, Maryland). Both airborne and ground data show responses 
corresponding to the fracture sets mapped geologically. the order 
of increasing sensitivity of the techniques to small rock fractures is 
airborne DIGHEM", airborne VLF-EM and ground VLF-EM. Com- 
parison of azimuthal distribution of EM anomaly sets with 
geological mapping demonstrates that a VLF-EM survey in one di- 
rection only will not give a complete picture of fracture distribution. 
With two transmitters whose azimuths are roughly orthogonal, and 
with a survey in the corresponding two directions responses will be 
observed from all fractures that are electrical conductors. In the 
Chalk River area, overburden is generally resistive, and does not 
strongly influence results. In areas of thick or conductive cover, 
VLF-EM techniques should be used with caution. 


29419 (AECL-9085, pp. 215-246) Evaluation of five surface 
EM techniques for fracture detection and mapping at the 
Chalk River research area, Ontario. Sinha, A.K. (Geological Sur- 
vey of Canada, Ottawa, ON (Canada). Geophysics Div.); Hayles, 
J.G. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Oct 1989. (CONF-8312156—: Workshop 
on geophysical and related geoscientific research at Chalk River, 
Ontario, Ottawa (Canada), 14 Dec 1983). In Proceedings of a 
workshop on geophysical and related geoscientific research at 
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Chalk River, Ontario. 451p. Order Number DE92642164. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Experimental field surveys were carried out with five surface 
electromagnetic (EM) systems at the Chalk River research area in 
1980 and 1981. The purpose of the surveys was to test the useful- 
ness of some new and a few existing EM systems for mapping 
fracture and shear zones in the highly resistive monzonite gneiss 
in the survey area. Fractures in the gneiss are often filled with wa- 
ter rich in ions, making the fractures medium to poor-grade 
conductors. The detection of these fractures by surface electro- 
magnetic surveys depends on their conductance values (product of 
conductivity (s) and thickness (t)), the conductivity of the host rock, 
depth of the conductors, and strength, oriantation, and frequency 
of the exciting field. The five EM systems used in the test surveys 
were: the local loop VLF-EM system; Max-Min Il horizontal loop 
EM system; geonics EM-34 ground-mapping system; geonics EM- 
37; and, Maxi-Probe systems. Analysis of the field results shows 
that: the local loop VLF transmitter is a suitable substitute for Navy 
VLF stations; VLF and Max-Min II systems can detect poor con- 
ductors coincident with geologically defined lineaments and fracture 
zones, however, it is difficult at the moment to distinguish between 
near-vertical conductors in the bedrock and conductive overburden 
filling depressions in the bedrock surface; geonics EM-34 is not 
suitable in highly resistive terrain or in the presence of near-vertical 
conductors; and, the geonics EM-37 and Maxi-Probe systems de- 
tected possible subhorizontal conductors at depths of over 200 m. 
The presence of these could not be verified because of the lack of 
borehole control in those areas. An evaluation of the five systems 
indicates that VLF-EM and Max-Min Il systems are most useful for 
detection of vertical and near-vertical fracture zones in the top 100 
m, while EM-37 and Maxi-Probe systems are useful for detecting 
fracture zones at greater depths. 


29420 (AECL-9085, pp. 295-306) Stratigraphic information 
from impulse radar profiling over unconsolidated sands. Killey, 
R.W.D. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.); Annan, A.P. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Oct 
1989. (CONF-8312156—: Workshop on geophysical and related 
geoscientific research at Chalk River, Ontario, Ottawa (Canada), 
14 Dec 1983). In Proceedings of a workshop on geophysical and 
related geoscientific research at Chalk River, Ontario. 451p. Order 
Number DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

Field experiments to study the process of hydrodynamic 
dispersion in porous media required detailed geological and hydro- 
geological information in the area of Twin Lake at Chalk River 
Nuclear Laboratories. Continuous cores of overburden material 
were recovered from 25 boreholes in the 0.2-km? study area. Sedi- 
mentological analyses revealed a sequence of aeolian sands 
overlying fluvial sands, generally deposited directly onto an irregular 
bedrock topography. To improve stratigraphic correlations between 
boreholes, an impulse radar survey was carried out in 1982 March, 
yielding continuous records of radar reflections along 5.4 km of 
line. The radar signal was operated at a centre frequency of 100 
MHz, providing 0.5 to 1 m resolution of the depth of reflectors. A 
two-layer velocity model, with the velocity change at the water ta- 
ble, was selected based on the results of wide-angle reflection and 
refraction soundings. Impulse radar profiling provided excellent res- 
olution of the bedrock surface lying 0 to 30+ m below grade. 
Several contacts between overburden strata could be identified and 
correlated with the borehole logs. There was good resolution of a 
metre-thick, slightly silty sand stratum lying 2 to 5 m below grade. 
Radar reflections could often be correlated with the contact be- 
tween aeolian and fluvial sands, a zone of heavy, mineral-enriched 
sand 5 to 7 m below surface. Faint, near-horizontal reflections from 
within the fluvial sand could not be consistently correlated with 
changes from fine-medium to medium sands observed in core 
samples. Impulse radar has provided accurate and unique informa- 
tion on the stratigraphy of a sand aquifer. The continuous profiles 
of reflector locations were obtained rapidly and allowed confident 
correlation of features observed in the boreholes. The resolution of 
some of the overburden structures could not have been provided 
by any other geophysical technique. (Abstract Truncated) 
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29421 (AECL-9085, pp. 247-265) Dipole-dipole resistivity 
survey at Chalk River, Ontario. Sinha, A.K. (Geological Survey of 
Canada, Ottawa, ON (Canada). Geophysics Div.). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. 
Oct 1989. (CONF-8312156—: Workshop on geophysical and related 
geoscientific research at Chalk River, Ontario, Ottawa (Canada), 
14 Dec 1983). In Proceedings of a workshop on geophysical and 
related geoscientific research at Chalk River, Ontario. 451p. Order 
Number DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

A dipole-dipole resistivity survey was carried out at the Chalk 
River research area in 1980. The purpose of the survey was to 
evaluate the effectiveness of dipole-dipole measurements in deter- 
mining the variations of resistivity and other physical properties, 
such as the porosity of the underlying rocks. Zones of lower resis- 
tivity normally indicate zones of higher porosity, due either to a 
change of rock type or to fracturing. The survey was performed on 
three parallel lines, 100 m apart, one of which was surveyed with 
five dipole separations ranging from 300 m to 12.5 m, while the 
other two lines were surveyed with three dipole separations rang- 
ing from 100 m to 25 m. A comparative study of the field response 
with different dipole separations determines the resistivity of the 
underlying rocks at various depths. The results of the survey are 
presented in the pseudo-section format in which computed appar- 
ent resistivities are plotted in a fashion simulating a geological 
section. Analysis of the pseudo-sections indicates an almost total 
absence of horizontal contour patterns, suggesting an absence of 
substantial thickness of conductive overburden in the area. Hence, 
the thickness of the overburden has been interpreted to be less 
than five to ten metres in most places in the survey area. Using a 
dipole separation off 300 m, a deep conductive feature was de- 
tected along the central part of the longest line. The same feature 
was also detected on all three lines using a dipole separation of 
100 m. A rather weak conductivity anomaly about 600 m to the 
north of this feature is resolved into two or more segments at 
smaller dipole separations. Several shallow conductive features are 
detected only when using smaller dipole separations. Generally, 
the positions of these conductors coincide with lineaments and 
fracture zones mapped by geologists and with conductors detected 
with two ground electromagnetic systems: Very Low Frequency 
and Max-Min!' horizontal loop EM systems. 


29422 (AECL-9085, pp. 269-294) Ground probing radar in- 
vestigations at Chalk River, Ontario. Annan, A.P. (A-Cubed Inc., 
Mississauga, ON (Canada)); Davis, J.L. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Oct 
1989. (CONF-8312156-: Workshop on geophysical and related 
geoscientific research at Chalk River, Ontario, Ottawa (Canada), 
14 Dec 1983). In Proceedings of a workshop on geophysical and 
related geoscientific research at Chalk River, Ontario. 451p. Order 
Number DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

The property of Atomic Energy of Canada Limited at Chalk River 
Nuclear Laboratories (CRNL), located at Chalk River, Ontario has 
been the site of extensive ground probing radar testing and investi- 
gations for several years. Initial radar surveys were carried out in 
the vicinity of Perch Lake in 1976. Since then numerous experi- 
mental surveys have been carried out in a number of places on the 
CRNL property. Most of these surveys have been in conjunction 
with groundwater flow studies that contribute to evaluating the fea- 
sibility of subsurface disposal of low and medium-level radioactive 
wastes. Part of that program concerns disposal vaults in crystalline 
rocks and, to this end, radar borehole surveys have been carried 
out in the vicinity of Maskinonge Lake, Upper and Lower Bass 
lakes and Twin Lake. The CRNL site is an ideal area for utilization 
of ground probing radar. For the most part, the overburden is flu- 
vial sands and gravels lying on electrically resistive bedrock. Most 
of the radar surveys have been carried out utilizing wide-band 
impulse-type radar systems with a centre operating frequency of 
100 MHz. Depths of penetration of 30 to 40 m have been achieved 
in some areas. Resolution of depth-to-bedrock has been very good 
and accuracies of better than 0.5 m have been achieved in a num- 
ber of areas, as determined by comparison with borehole results. 
The radar was also used to map strata below an 8-m-deep lake. 
Cables lying on the bottom of the lake were also detected. The 
radar was used to a depth of 140 m in boreholes drilled in crys- 
talline rock. The radar signal penetrated through 50 m of rock and 





detected changes of rock type and fractures of the order of a mil- 
limetre thick along the borehole. The results obtained at the CRNL 
indicate the effectiveness of ground probing radar as a general in- 
vestigative tool for groundwater studies. Work at CRNL has helped 
to establish radar as a viable technique. 


29423 (AECL-9085, pp. 399-403) Evidence for connection 
of bedrock groundwaters with Maskinonge Lake, Chalk River. 
Lee, D.R. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.). Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Oct 
1989. (CONF-8312156—: Workshop on geophysical and related 
geoscientific research at Chalk River, Ontario, Ottawa (Canada), 
14 Dec 1983). In Proceedings of a workshop on geophysical and 
related geoscientific research at Chalk River, Ontario. 451p. Order 
Number DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

Convincing evidence for groundwater flow through crystalline 
bedrock to Maskinonge Lake was obtained using two borehole 
techniques: a lake-level response test; and, borehole dilution mea- 
surements. For the lake-level response test, four boreholes were 
drilled into bedrock near the shoreline of the lake. The holes were 
tested for hydraulic conductivity and fitted with packers and stand- 
pipes, so that each hole provided three piezometers and one 
water-table well in the rock around the lake. Lake level was main- 
tained at an artificially high level for several months while water 
levels in the piezometric network were monitored and found to be 
above lake level. When the lake level was lowered by 0.6 m over a 
4-day period, piezometric levels around the lake also declined by 
0.6 m over a 4 to 25-day period. The degree of connection with the 
lake was assumed to be measured by the rate of change of piezo- 
metric level relative to the rate of change of lake level. The rate of 
piezometric decline was inversely proportional to the initial steady- 
state difference in hydraulic head between the lake and the point 
of piezometric measurement within the rock. Borehole-dilution tests 
were applied in one of five additional boreholes that were drilled to 
intersect fracture zones identified from ground VLF-EM surveys 
and aerial photographs. Measured dilution rates ranged from less 


than 0.1 mL per minute to 118 mL per minute in 1.1-m-long sec- 
tions of the 76-mm-diameter borehole. Because hydraulic heads in 
the near-lake boreholes were higher than lake level, it was con- 
cluded that, at some locations, groundwater may be flowing into 
the lake through fractured rock at unexpectedly high rates. 


29424 (AECL-9085, pp. 309-348) Borehole electrical sur- 
veys as an aid to structural , Chalk River, Ontario: A 
feasibility study. Hayles, J.G. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); Dyck, A.V. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Oct 1989. (CONF-8312156—: 
Workshop on geophysical and related ientific research at 
Chalk River, Ontario, Ottawa (Canada), 14 Dec 1983). in Proceed- 
ings of a workshop on geophysical and related geoscientific 
research at Chalk River, Ontario. 45ip. Order Number 
DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of borehole electrical measurements is shown to be a 
feasible approach to mapping electrically conductive fracture zones 
in the Chalk River crystalline rock mass. An integrated approach to 
interpretation combines short-range and long-range electrical tech- 
niques to extrapolate information outwards from the borehole. The 
techniques include conventional electric well logs and the novel 
borehole VLF-EM method. The concentrated on electrical 
surveys in boreholes CR-1, CR-6, and CR-9. The highly fractured 
nature of the Chalk River gneisses combined with lithological 
changes precludes the evaluation of individual anomalies. How- 
ever, the evidence suggest that the structure of the rocks in the 
vicinity of CR-6 is nearly horizontal, and this trend may extend as 
far to the east as CR-9. This suggestion is supported by apparent 
hole-to-hole correlations in the conventional geophysical log data 
and by visual inspection of the core. The borehole VLF results in 
CR-1 indicate that the trend of the structure near the bottom of the 
hole is probably steeply dipping with a north-south strike, a condi- 
tion quite different from the top of the hole. 


29425 (AECL-9085, pp. 329-348) Borehole television 
surveys and acoustic televiewer logging at the National Hy- 
drology Research institute’s hydrogeological research area in 
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Chalk River, Ontario. Lau, J.S.O. (Geological Survey of Canada, 
Ottawa, ON (Canada)); Auger, L.F.; Bisson, J.G. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. 
Oct 1989. (CONF-8312156—: Workshop on geophysical and related 
geoscientific research at Chalk River, Ontario, Ottawa (Canada), 
14 Dec 1983). In Proceedings of a workshop on geophysical and 
related geoscientific research at Chalk River, Ontario. 451p. Order 
Number DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the results of studies of the fracture distribu- 
tion and fracture orientation encountered in 23 boreholes at the 
National Hydrology Research Institute's Hydrogeological Research 
Area in Chalk River. Borehole television camera and acoustic tele- 
viewer data were used to determine: the fracture distribution as a 
function of depth; the aperture distribution as a function of depth; 
and, the predominant fracture sets. Fracture frameworks of the 
rock mass were constructed based on these data. The rock mass 
was found to be moderately to well fractured. Many open fractures 
were detected in the CR-series boreholes, especially in the upper 
70 m. Three interconnecting, highly fractured zones are intersected 
by the CR-series boreholes between elevations of 96.80 m and 
56.56 m, 34.91 m and -22.42 m, and -56.56 m and -61.31 m, while 
two interconnecting fracture zones are encountered by the FS- 
series boreholes between elevations 103.89 m and 96.64 m, and 
108.20 m and 95.08 m. The predominant fracture sets strike 
east-west, northwest and indeterminably subhorizontal. The pre- 
dominant set of veins strikes to the south. The subsurface fracture 
patterns and vein patterns were found to be similar to those ob- 
served on surface outcrops. 


29426 (AECL-9085, pp. 349-356) Gamma-ray spectral bore- 
hole logging at Chalk River. Killeen, P.G. (Geological Survey of 
Canada, Ottawa, ON (Canada). Geophysics Div.); Mwenifumbo, 
C.J. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Oct 1989. (CONF-8312156-: Workshop 
on geophysical and related research at Chak River, 
Ontario, Ottawa (Canada), 14 Dec 1983). in Proceedings of a 
workshop on geophysical and related research at 
Chalk River, Ontario. 451p. Order Number DE92642164. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Experimental gamma-ray was conducted in 
Chalk River borehole CR-1 in 1978 and 1979, using the truck- 
mounted research logging system of the Geological Survey of 
Canada. The gamma-ray energy spectra were digitally recorded 
during a continuous logging operation at 3.0 and 0.3 m/min. The 
objective was to produce quantitative logs of jum, uranium 
and thorium (K-log, U-log, and Th-log) that could be related to 
lithology, fractures and veins. In particular, we hoped to investigate 
the increase of uranium in sealed fractures as reported in the liter- 
ature. The gamma-ray spectral logging technique was inadequately 
tested at the time the project was terminated in 1979 primarily be- 
cause the technique was new, and the calibration procedure and 
data processing software were still under development. In addition, 
much of the now-available sical information on 
CR-1 had not yet been obtained. For the purpose of this publica- 
tion, the 1979 data have been reprocessed and an attempt has 
been made to provide some tentative interpretations relating to the 
objectives given above. Some background to the gamma-ray spec- 
tral logging is also briefly reviewed. A number of fractures and veins 
have been reported in the geological log of borehole CR-1. Some 
of the quartz-potash feldspar veins tend to correlate with peaks 
shown on the K-log and Th-log, although this cannot be considered 
a general correlation. There appears to be no significant correlation 
between fracture zones and the gamma-ray spectral logs of CR-1. 
More holes need to be logged to establish any definite correlation 
between an increased gamma-ray activity and fractures or veins. 


29427 (AECL-9085, pp. 357-372) Fracture parameters from 
the interpretation of tidal response in boreholes at Chalk 
River. Bower, D.R. (Department of Energy, Mines and Resources, 
Ottawa, ON (Canada). Earth Physics Branch); Risto, B.A. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chak River 
Nuclear Labs. Oct 1989. (CONF-8312156-: Workshop on geo- 
physical and related geoscientific research at Chalk River, Ontario, 
Ottawa (Canada), 14 Dec 1983). In Proceedings of a workshop on 
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geophysical and related geoscientific research at Chalk River, On- 
tario. 451p. Order Number DE92642164. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Tides observed in water-level records from open boreholes that 
are cased off, except for a short section located in crystalline rock, 
are interpreted assuming the tide is produced by the elastic strain 
of a single intersecting fracture plane. Theory suggests that, in 
favourable circumstances, the fracture-plane orientation and the 
aperture may be deduced by fitting the observed tide to that pre- 
dicted on the basis of earth tide models and an estimate of the 
regional elastic parameters. The results of such fitting are 
presented for the case of records from 23 sections of boreholes lo- 
cated at Chalk River; 8 out of 11 determinations of fracture-plane 
strike and 7 out of 8 determinations of aperture were found to be 
consistent with borehole television and hydrology measurements. 
No tides were observed in 7 cases, and for these boreholes, televi- 
sion revealed either no fractures or a nearly horizontal fracture for 
which the theory predicts no tidal response. There was one case 
where borehole television reported no fractures, but a large tidal 
response was observed. The subsequent hydrology tests con- 
firmed the existence of significant conductivity. No comparison data 
were available for the remaining data or the monitoring period was 
too short for an interpretation. Although the results are generally 
supportive of the theory, a precise evaluation of the tidal method of 
fracture characterization could not be made, partially because of 
limitations of the experimental technique (piezometer measure- 
ments would be preferable) and partially because of incomplete 
and imprecise comparison data. 


29428 (AECL-—9085, pp. 375-398) Applications of geophys- 
ical techniques to hydrogeological investigations of fractured 
rock. Bottomley, D.J. (Environment Canada, Ottawa, ON 
(Canada). National Hydrology Research Inst.); Raven, K.G.; No- 
vakowski, K.S. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Oct 1989. (CONF-8312156—: 
Workshop on geophysical and related geoscientific research at 
Chalk River, Ontario, Ottawa (Canada), 14 Dec 1983). In Proceed- 


ings of a workshop on geophysical and related geoscientific 


research at Chalk River, Ontario.  451p. Order 
DE92642164. Source: OSTI; NTIS (US Sales Only); INIS. 

Surface and borehole geophysical techniques have been applied 
at three National Hydrology Research Institute (NHRI) hydrogeolog- 
ical project areas at the Chalk River Nuclear Laboratories (CRNL). 
Within a groundwater flow system study area, surface geophysics 
has assisted in the identification of major structural and hydrogeo- 
logical features such as fracture and fault zones and mafic dykes. 
Standard borehole geophysical logs have been used to construct 
detailed lithologic logs for air-percussion boreholes and to provide 
qualitative information on the degree of fracturing intersected by 
the boreholes. Subsurface fracture locations and orientations deter- 
mined from borehole television and acoustic televiewer surveys 
have been used to identify intervals for subsequent hydraulic test- 
ing and for monitoring with multiple packer casings. Fracture 
orientation data obtained from the acoustic televiewer have been 
used as input to a numerical model of groundwater flow at this site. 
Borehole geophysical logging has assisted in the definition and hy- 
draulic characterization of a tracer site. Subsequent experiments at 
this site have included the application off in situ gamma spec- 
troscopy in observation wells to detect and monitor migration 
pathways of radiotracers (''| and ®Sr) introduced in an injection 
well. This technique enables the simultaneous identification of 
tracer migration pathways and determination of transport velocities 
of conservative (e.g., ''l) and non-conservative tracers (e.g., 
®5Sr). Natural gamma logging has been conducted in hydrogeo- 
chemical borehole CR-13 to identify the position of major lithologic 
contact that may be a factor in the hydrogeochemical zonation ob- 
served in this borehole. Gamma spectra analysis has also identified 
a thick uraniferous pegmatite vein that has influenced the uranium 
isotope geochemistry of the groundwater in contact with this zone. 


Number 


29429 (AECS-C/SDB-46) Review of technetium behavior in 
relation to nuclear waste disposal. Paquette, J. (Whiteshell Nu- 
clear Research Establishment, Manitoba (canada)); Reid, J.A.K.; 
Rosinger, E.L.J. Atomic Energy Commission, Damascus (Syrian 
Arab Republic). Dept. of Chemistry. May 1992. 28p. Translation of 
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review of technetium behavior in relation to nuclear waste, 
Whiteshell Research Establishment, Manitoba, Canada, 1980. (In 
Arabic). Order Number DE92642153. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report contains available information which determine possi- 
ble methods of the transfer of technetium element from waste 
disposal facilities to the biosphere. It also includes possible effects 
upon human beings and environment. 65 refs., 4 tabs., 3 figs. 


29430 (ANL/CP-75444) Reestablishment of wetland vege- 
tation on gas pipeline rights-of-way in six different wetland 
ecosystems. Zimmerman, R.E. Shem, L. (Argonne National Lab., 
IL (United States)); Wilkey, P.L.; Van Dyke, G.D.; Hackney, C.; 
Gowdy, M. Argonne National Lab., IL (United States). May 1992. 
5p. Sponsored by USDOE, Washington, DC (United States); Gas 
Research Inst., Chicago, IL (United States). DOE Contract W- 
31109-ENG-38. Contract 5088-252-1770. (CONF-9205204-3: 13. 
annual meeting of the Society of Wetlands Scientists (SWS), New 
Orleans, LA (United States), 31 May - 6 jun 1992). Order Number 
DE92016734. Source: OSTI; NTIS; GPO Dep. 

Vegetational surveys were carried out to compare reestablished 
vegetation on pipeline rights-of-way (ROWS) with that in adjacent 
natural ecosystems undisturbed by pipeline installation. Six sites of 
various ages were surveyed in ecosystems ranging from coastal 
marsh to forested wetland. At all sites except one, both the number 
and the percentage of wetland species on the ROW approximated 
or exceeded those in the adjacent natural area. In four ecosystems, 
the vegetation on the ROW was limited to a herbaceous layer by 
ROW maintenance; thus, the ROWs often involved a complex of 
species quite different from that found in the adjacent ecosystems. 


29431 (ANL/CP-75445) Comparison of the prevalence in- 
dex and average wetland values for identification of wetland 
vegetation. Zimmerman, R.E. (Argonne National Lab., IL (United 
States)); Shem, L.M.; Gowdy, M.J.; Van Dyke, G.D.; Hackney, C.T. 
Argonne National Lab., IL (United States). [1992]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9205204-2: 13. annual meeting of the 
Society of Wetlands Scientists (SWS), New Orleans, LA (United 
States), 31 May - 6 jun 1992). Order Number DE92016701. 
Source: OSTI; NTIS; GPO Dep. 

Prevalence index values (FICWD, 1989) and average wetland 
values for all species present were compared for three wetland gas 
pipeline rights-of-way (ROWS) and adjacent natural areas. The 
similarities in results using these two indicator values suggest that 
an average wetland value may offer a simpler, less time- 
consuming method of evaluating the vegetation of a study site as 
an indication of wetness. Both PIVs and AWVs, are presented for 
the ROWs and the adjacent natural area at each site. 


29432 (ANL/CP-75634) Effects of solution pH and com- 
plexing reagents on uranium and thorium desorption under 
saturated equilibrium conditions. Wang, Yug-Yea; Yu, C. Ar- 
gonne National Lab., IL (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-920851-56: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92017092. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Three contaminated bulk surface soils were used for investigat- 
ing the effect of solution pH and complexing reagents on uranium 
and thorium desorption. At a low solution pH, the major chemical 
species of uranium and thorium, uranyl UO2*?, thorium dihydroxide 
Th(OH)2**, and thorium hydroxide Th(OH)**, tend to form com- 
plexes with acetates in the solution phase, which increases the 
fractions of uranium and thorium desorbed into this phase. At a 
high solution pH, important uranium and thorium species such as 
uranyl tricarbonate complex UO2(CO)33 —* and thorium tetrahydrox- 
ide complex Th(OH), tend to resist complexation with acetates. The 
presence of complexing reagents in solution can release radionu- 
clides such as uranium and/or thorium from the soil to the solution 
by forming soluble complexes. Sodium bicarbonate (NaHCO3) and 
diethylenetriaminepentaacetic acid (DTPA) are strong complex for- 
mers that released 38% to 62% of total uranium activity and 78% 
to 86% of total thorium activity, respectively, from the soil samples 
investigated. Solutions of 0.1 molar sodium nitrate (NaNO3) and 





0.1 molar sodium sulfate (NazSO,4) were not effective complex for- 
mers with uranium and thorium under the experimental conditions. 
Fractions of uranium and thorium desorbed by 0.15g/200m! humic 
acid ranged from 4.62% to 6.17% and 1.59% to 7.09%, respec- 
tively. This work demonstrates the importance of a knowledge of 
solution chemistry in investigating the desorption of radionuclides. 
29433 (CONF-900171-5) Water potential and starvation 
stress in deep subsurface microorganisms. Kieft, T.L.; Ro- 
sacker, L.L.; Willcox, D.; Franklin, A.J. New Mexico Inst. of Mining 
and Technology, Socorro, NM (United States). Dept. of Biology. 
[1990]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG04-88ER60711. From 1. international 
symposium on microbiology of the deep subsurface; Orlando, FL 
(United States); 15-18 Jan 1990. Order Number DE92018869. 
Source: OSTI; NTIS; GPO Dep. 

Nine intact core samples, collected aseptically from depths of 
10-436 m near the Savannah River Plant in South Carolina, were 
tested for water potential, microbial numbers, and microbial activity. 
Although all samples were collected from below the water table, 
two samples (a Pee Dee clay from 238 m and a Middendorf clay 
from 324 m) showed unsaturated conditions (—2.7 and —2.1 MPa, 
respectively). Both of these samples had very low numbers of cul- 
turable cells, low microbial biomass (ATP assay), and low microbial 
activities (measured as respiration), suggesting that low metric wa- 
terpotentials in these strata are limiting factors to microorganisms. 
An Acinetobacter sp. isolated from the 324 m depth was found to 
maintain viability under starvation conditions in sterilized aquifer 
material, even when subjected to severe desiccation (-22 MPa). A 
Pseudomonas sp., with the ability to oxidize thiosulfate to sulfate, 
was isolated from the 378 m Middendorf clay sample. This organ- 
ism survived nutrient deprivation reasonably well; however, the 
presence of thiosulfate appeared to interfere with its normal ability 
to maintain viability by endogenous metabolism. Cells cultured in 
the presence of thiosulfate did not undergo dwarfing and cell viabil- 
ity declines. These are two examples of indigenous subsurface 
microorganisms, each with different adaptations for long-term sur- 
vival under conditions of desiccation and/or starvation. 


29434 (CONF-9006128-Vol.1, pp. 35-42) Multyear elevation 
changes near the west margin of the Greenland ice sheet from 
sateliite radar altimetry. Lingle, C.S. (Univ. of Alaska, Fairbanks 
(United States)); Brenner, A.C.; DiMarzio, J.P.; Zwally, H.J. Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proc . Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
Mean changes in the surface elevation near the west margin of 
the Greenland ice sheet are measured using Seasat altimetry and 
altimetry from the Geosat Exact Repeat Mission (ERM). The 
Seasat data extend from early July through early October 1978. 
The ERM data extend from winter 1986-87 through fall 1988. Both 
seasonal and multi-year changes are measured using altimetry ref- 
erenced to GEM T2 orbits. The possible effects of orbit error are 
minimized by adjusting the orbits into a common ocean surface. 
Seasonal mean changes in the surface height are recognizable 
during the Geosat ERM. The multi-year measurements indicate the 
surface was lower by 0.4 + 0.4 m on average in late summer 1987 
than in late summer 1978. The surface was lower by 0.2 + 0.5 m 
on average in late summer 1988 than in late summer 1978. As a 
control case, the computations are also carried out using altimetry 
referenced to orbits not adjusted into a common ocean surface. 


29435 (CONF-9006128-Vol.1, pp. 43) Properties of the 
Antarctic ice sheet derived from Ive microwave data. 
Jezek, K.C. (Ohio State Univ., Columbus (United States)); Cava- 
lier, D. Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In Interna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 1. 362p. Order Number DE92013652. 
Source: OSTI; NTIS. 

The goal of this work is to investigate new techniques for sepa- 
tating the geophysical signals of changing physical temperature 
and changing electrical properties of polar firn from observed 
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brightness temperature data. In turn, the authors seek to exploit 
these techniques for monitoring spatial and temporal variations in 
the near-surface temperature regime of the ice sheet and their as- 
sociated impacts on ice sheet accumulation and ablation. In this 
paper, they briefly summarize their approach to detecting relative 
changes in the near-surface temperature field of the Antarctic Ice 
Sheet. Essentially, antarctic brightness temperatures (Tb) compiled 
from the NASA Scanning Multichannel Microwave Radiometer data 
set are segmented by different glacial regimes. Tb time series for 
each sector are compared. Because they show that temporal varia- 
tions in Th are dominated by changes in physical temperature, they 
infer meaningful differences in relative physical temperature be- 
tween regimes. Together with identifying expected seasonal trends 
in near-surface temperature, this analysis highlights more subtle 
variations such as the anomalously cold winter temperatures in 
1982 over East Antarctica followed one year later by a cold winter 
in West Antarctic. Variations in electrical properties of antarctic firn 
are investigated using the polarization ratio (defined as the differ- 
ence of the vertical and horizontal channels of a single frequency 
divided by the sum of the same channels). They show that in the 
annual mean, the polarization is largely independent of physical 
temperature. They go on to show that very low polarization ratios of 
mean monthly data are probably due to the presence of free-water 
in the firn. Monthly mean values of polarization for each January in 
the SMMR data set are presented and discussed in this context. 


29436 (CONF-9006128-Vol.1, pp. 44) Satellite monitoring of 
areal changes in the glacier component of the Earth's 
cryosphere. Williams, R.S. Jr. (Geological Survey, Reston, VA 
(United States)); Ferrigno, J.G. Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From international conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In Intemational conference on the role of 
the polar regions in global change: Proceedings. Volume 1. 362p. 
Order Number DE92013652. Source: OSTI; NTIS. 

One of the major expected environmental impacts of the pre- 
dicted global climate warming on the geosphere and biosphere is 
accelerated melting of glacier ice and a concomitant rise in sea 
level. The cryosphere is the most sensitive component of the geo- 
sphere to seasonal and longer term changes in global surface 
temperature. During the past two decades, satellite sensors have 
recorded changes in the areal extent of sea ice, snow cover, and 
glaciers. Satellite sensing technology is the only practical way of 
continuing such regional and global documentation of change in 
these three components of the cryosphere. Within the last 18,000 
years, the geologic record shows that sea level has been as much 
as 100 m lower; during the peak of the last inter-glacial, sea level 
was about 6 to 8 m higher than at present. Key unanswered ques- 
tions in the context of present day global change are: (1) how 
would the ice sheets in Greenland and Antarctica, which contain 
an estimated 99.3 percent of global ice volume, respond to global 
warming?, and (2) which glacierized region(s), the polar (Antarctica 
and Greenland) or sub-polar (ice caps, ice fiekis, and other 
glaciers), will be the most likely contribute to any future rise of sea 
level? To begin answering these questions, the US Geological Sur- 
vey began, in 1978, an international project in which Landsat 
images are used to document the areal extent of glacier ice on our 
planet during the mid-1970s. On the basis of Landsat images and 
other sources of data, accurate glacier areas are now available for 
Antarctica, Greenland, and 14 other glacierized regions. The base- 
line reference study of the areal extent of glaciers during the 
mid-1970s will serve as the basis for comparison of future varia- 
tions in glacier area and termini in response to climate change. 


29437 (CONF-9006128—Vol.1, pp. 45) Monitoring for global 
change In Alaska research natural areas. Juday, G.P. (Univ. of 
Alaska, Fairbanks (United States)). Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 1. 362p. 
Order Number DE92013652. Source: OSTI; NTIS. 

The prospect of a significant shift in climatic equilibria and 
changes in atmospheric composition raises concerns about the po- 
tential decline of important natural resources and threats to the 
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survival of the complete range of naturai diversity. Three elements 
are needed in any program with a focus on such concerns: (1) a 
network of sites containing examples of all or most of the diversity; 
(2) testable hypotheses of mechanisms by which global change ef- 
fects will occur in real ecosystems; and (3) a monitoring program 
robust enough to detect the changes at the sites. With such a 
program, hypotheses of global change effects can be accepted, re- 
jected, or modified. The Alaska Research Natural Area (RNA) 
network has been selected to encompass natural diversity. It con- 
tains sites and some modest data sets that offer insights into 
possible effects and outcomes of global warming. Geothermally 
heated soils at Clear Creek Hot Springs and Big Windy Hot 
Springs RNAs offer a possible model of forest growth under a 
warmer climate. On the other hand, a warmer climate may allow 
greater winter survival of forest insects and increase in forest mor- 
tality, similar to that which killed 19% of the trees in a forest 
reference monitoring plot in 1989 in a mature white spruce stand in 
the Bonanza Creek Long-Term Ecological Research site. Even if 
global warming proves to be modest, the program of selecting and 
monitoring natural diversity according to global change hypotheses 
is justified because it will contribute greatly to an improved under- 
standing of functioning and linkages among earth systems and 
because widespread, human-caused reductions in biological diver- 
sity have already occurred and are accelerating. 


29438 (CONF-9006128—Vol.1, pp. 89) One glacier’s retreat, 
a global warming does not make: An argument for systematic 
monitoring of North American glaciers. Moinia, B.F. (Geological 
Survey, Reston, VA (United States)). Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 1. 362p. 
Order Number DE92013652. Source: OSTI; NTIS. 

One predicted response of the Earth to global change is a warm- 
ing in the northern latitudes, with an increase in the rate of glacier 
melting and retreat. Since 1986, the terminus of Mendenhall 
Glacier, a 15-kilometer-long valley glacier near Juneau, Alaska, 
has been retreating rapidly, at a rate more than ten times greater 
than its rate during the past few decades. At first glance, some 
might attribute this rapid retreat to global warming. In reality, the 
changes at Mendenhall Glacier have little or nothing to do with cli- 
matic warming or global change. Rather, ironically, they are the 
result of an unusual sequence of events, triggered by a small ad- 
vance of the glacier. In 1984-85, a minor advance of Mendenhall 
Glacier dammed Nugget Creek, whose waters then overflowed on 
to the glacier and created a supra-glacial lake. Located a few hun- 
dred meters from the terminus, the lake expanded by ablation and 
iceberg production. During the summer of 1988, the expanding 
lake breached the remaining ice of the glacier terminus and 
merged with Mendenhall Lake. Today, the glacier’s terminus has a 
high rate of iceberg production that contributes to the continuing 
rapid retreat of the glacier. In this instance, the authors were able 
to closely monitor the sequence of events and the changes at the 
glacier’s terminus, and so determine that the Mendenhall Glacier 
responded to a sequence of non-climatic events. If they had only a 
pre-1985 observation and then were to see the Mendenhall Glacier 


in 1990, their interpretation of the events and changes at the 
Mendenhall terminus might have been far different, and incorrect. 
Unfortunately, with most other glaciers, there may be many years 
between observations. Glaciers may be sensitive indicators of 
global change, but we must be very cautious about attributing all 
future changes in glaciers to global change or climate warming. 


29439 (CONF-9006128-Vol.1, pp. 90-92) Evaluation of dy- 
namics of polar regions landscapes on the basis of remote 
sensing information. Garagula, L.S. (Moscow State Univ. (Rus- 
sian Federation)); Roujansky, V.E. Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 1. 362p. 
Order Number DE92013652. Source: OSTI; NTIS. 

The appearance of landscapes in polar regions is caused by the 
development of cryogenic geomorphic processes in the past and at 
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the present time. This work presents an example of the interpreta- 
tion of cryogenic processes and phenomena revealed in certain 
neotectonic, geomorphic, and geocryological conditions in the 
Tazovsky peninsula in the USSR. On the basis of aerial pho- 
tographs and space images, interpretation of cryogenic processes 
and phenomena was determined. Three types of dynamic series 
were defined: asynchronous (evolutional), synchronous, and mixed 
type. Tracing these series in nature using remotely sensed data 
has been carried out by identifying the cryogenic phenomena on 
high resolution photographs and revealing their role in the formation 
of landscape morphosculpture. Several peculiarities were revealed 
in using different types of series for geocryological forecasting. 
Investigations show that forecasting evaluations of landscape con- 
dition dynamics are reliable when complex approaches are used. 


29440 (CONF-9006128-Vol.1, pp. 93-101) Taiga forest 
stands and SAR: Monitoring tor subarctic global change. Way, 
J. (Jet Propulsion Lab., Pasadena, CA (United States)); Kwok, R.; 
Viereck, L.; Slaughter, C.; Dobson, C.; McDonald, K.; Christensen, 
N. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From 
International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In intema- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 1. 362p. Order Number DE92013652. 
Source: OSTI; NTIS. 

In preparation for the first European Earth Remote Sensing 
(ERS-1) mission, a series of multitemporal, multifrequency, multipo- 
larization aircraft synthetic aperture radar (SAR) data sets were 
acquired over the Bonanza Creek Experimental Forest near Fair- 
banks, Alaska in March 1988. Significant change in radar 
backscatter was observed over the two-week experimental period 
due to changing environmental conditions. These preliminary re- 
sults are presented to illustrate the opportunity afforded by the 
ERS-1 SAR to monitor temporal change in forest ecosystems. 


29441 (CONF-9006128—Vol.1, pp. 112-118) Interactive 
information system: Database elaboration for biodiversity re- 
search. Belchansky, G.I. (inst. of Animal Evolutionary Morphology 
and Ecology, Moscow (Russian Federation)); Petrosyan, V.G.; 
Boukvareva, E.N. Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
International conference on the role of the polar regions in global 
change: Proceedings. Volume 1. 362p. Order Number 
DE92013652. Source: OSTI; NTIS. 

The conceptual framework of an interactive information system 
(IIS) for biological research, with emphasis on biodiversity is pre- 
sented. Topics include: (1) the general approach for synthesis of 
an IIS; (2) the elements of organizational structure of IIS- 
Biodiversity; and (3) the main problems of biodiversity research. 
Traditional biohierarchy is considered as the framework for elabo- 
rating the database structure and IIS architecture. The discussion 
is illustrated by some results of concrete elaborations. Under ex- 
amination were the significance of functional subsystems on the 
local, state, and regional levels, the problems pertaining to the 
set-up of conceptional and logical models for a Mammalian compo- 
nent, and the elaboration of an integrated database including 
models for ecological studies with emphasis on biodiversity. Some 
parts of the present report are considered in general view, because 
the discussed problem has a multidisciplinary character. 


29442 (CONF-9006128-Vol.2, pp. 390) Effect of global cli- 
mate change on forest productivity: Control through forest 
floor chemistry. Van Cleve, K. (Univ. of Alaska, Fairbanks (United 
States)); Yarie, J.; Vance, E. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

Forest floor chemistry interacts with temperature and moisture to 
restrict or enhance the supply of nutrients for tree growth. In sub- 
arctic forests of interior Alaska, this control of element supply is 
manifest in dramatically different rates of nutrient cycling among 
the principal forest types. Slow-growing forests developing on cold, 





wet soils produce organic detritus that is slow to decompose be- 
cause of its chemical composition. Consequently, element supply is 
restricted in these ecosystems. Productive forests developing on 
warm, drier soils produce organic detritus that decays more rapidly 
because of favorable chemical composition. Element supply is en- 
hanced in these forest ecosystems. Using the compartment model 
Linkages, the authors evaluate several scenarios that propose al- 
tered temperature and precipitation regimes for their influence on 
forest floor chemistry, element supply and the consequence to for- 
est productivity. 


29443 (CONF-9006128—Vol.2, pp. 396) Evolutionary history 
of polar regions. Crame, J.A. (Natural Environment Research 
Council, Cambridge (United Kingdom)). Alaska Univ., Fairbanks, 
AK (United States). Dec 1991. From International conference on 
the role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In Intemational conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

A traditional view of life on earth is that most major groups of 
plants and animals arose in the tropics and then disseminated to 
higher latitude regions. In some way, competitively less successful 
forms are displaced progressively towards mid- and high-latitude 
regions, with only the most tolerant forms reaching the poles. The 
latter are frequently cited as refugia. However, we now know signif- 
icantly more about the evolutionary history of polar regions than 
was the case when such theories were first promulgated. In partic- 
ular, it is evident that, for long periods of geological time, vast 
areas of ice-free continent and continental shelf were present in 
the highest latitudes of both hemispheres. These undoubtedly 
served as the sites of origin for at least some of the components of 
the distinctive Mesozoic Boreal realm and its austral counterpart. 
Indeed it is likely that a distinctive biotic realm has characterized 
the southern high latitudes, at least intermittently, since the late 
Paleozoic. In recent years it has become apparent that West 
Antarctica and its contiguous regions may have been the center of 
origin for a range of recent taxa. Here, the late Mesozoic and 
Cenozoic paleontological record contains the fast occurrences of a 
number of prominent taxa in living Southern Hemisphere temperate 
forests. The same beds have also yielded first records of living ma- 
rine invertebrate types such as decapod crustaceans, echinoids, 
bivalves, gastropods and brachiopods. It is even possible, at least 
within the marine realm, that the polar regions are still actively pro- 
viding new taxa. In Antarctica, for example, certain groups of very 
closely related species seem to be the product of extensive Ceno- 
zoic adaptive radiations. The polar regions may yet be shown to 
have been significant contributors to the global species pool. 


29444 (CONF-9006128-Vol.2, pp. 406-410) The effect of cll- 
matic change on farming and soll erosion in southern 
Greenland during the last thousand years. Jakobsen, B.H. 
(Univ. of Copenhagen (Denmark)). Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In Intemational conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

Soil studies in low-arctic South Greenland often reveal polyse- 
quence soil profiles. The study of these soils, dating of fossil 
surface horizons, study of land use, and use of paleoclimatic infor- 
mation from studies of ice cores show a complex interplay between 
climatic change, soil erosion and agricultural land use. Two periods 
of agricultural land use are known in Greenland. From A.D. 985 to 
about 1450 Norsemen settled in Greenland, and about 1915 mod- 
ern sheep breeding started in southern Greenland. The Norsemen 
deserted the area in late 1400, and no exact knowledge exists 
about their fate. But soil profiles and large erosion areas of desola- 
tion tell us about their problems. Climatic fluctuations, soil 
erodibility factors and insufficient management response on envi- 
ronmental feedbacks probably caused the termination of the Norse 
era. The expanding modern sheep breeding industry is facing the 
same problems as the Norsemen did. In spite of agricultural re- 
search and large investments in winter fodder production, stables 
and infrastructure, it seems difficult to practice a balanced land use 
as regards carrying capacity. Soil erosion accelerates, and the 
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devastation of a unique landscape will be the consequence, if the 
really limiting factors for agricultural land use are not recognized. 


29445 (CONF-9006128-Vol.2, pp. 416) Winter CO. flux from 
ecosystems in northeast Asia. Zimov, S.A. (Pacific Inst. of Geog- 
raphy, Malinovy Yar (Russian Federation)); Zimova, G.M.; 
Voropaev, U.V.; Voropaeva, Z.V.; Davydov, S.P.; Davydova, A.I.; 
Prosyannikov, S.F.; Prosyannikova, O.V. Alaska Univ., Fairbanks, 
AK (United States). Dec 1991. From international conference on 
the role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In Intemational conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

To provide high concentrations and annual variations of COz in 
the atmosphere at 70°N latitude, the existence of substantial winter 
sources is required. Winter activity of microbiota is low, thus a high 
flux of COz from ecosystems is hardly to be expected. To address 
this contradiction a program of measurements of local CO. fluxes 
and COz concentrations in soil in the low Kolyma has been initi- 
ated. The environments include maritime tundra territories, taiga, 
mountains, and lowland. An original express-method is proposed. 
The analysis of materials demonstrates very high spatial and tem- 
poral variations of local fluxes as well as important contributions to 
local CO2 variations produced by ecosystems in Northeast Asia. 


29446 (CONF-9006128—Vol.2, pp. 430) Sexual reproduction 
of Arctophila fulva and seasonal temperature, arctic coastal 
plain, Alaska. McKendrick, J.D. (Univ. of Alaska, Palmer (United 
States)). Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In interna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

Evaluations of environmental characteristics included recording 
hourly temperature means of soil/mud, water, and air during the 
growing season. Observations in the Alaska Range were done in 
1987-1989. Initial evaluation of sexual reproduction in 1985 indi- 
cated no seed formation occurred in Arctophila fulva colonies on 
the coastal plain during that year. Florets were in anthesis at or 
near the end of growing season. However, sexual reproduction oc- 
curred in the northern foothills of the Brooks Range where seeds 
matured before the coastal plain plants reached anthesis. Foothill 
stands of Arctophila fulva produced seed each growing season of 
the author's study. Low to no success in sexual reproduction con- 
tinued for coastal plain stands of Arctophila fulva during 1986 and 
1987. Seed formation was observed in plants on the coastal plain 
that were protected by a plexiglas shelter in 1988. During the 1988 
growing season, few seeds were found in inflorescences from one 
natural stand on the coastal plain, and one stand on the margin of 
the foothills (about 35 miles inland) produced seed. In 1989, 25 
stands of Arctophila fulva on the coastal plain produced seed, 
probably due to elevated growing season temperatures and per- 
haps extension of the growing season. During 1987-1989, sexual 
reproduction was consistently successful for Arctophila fulva grow- 
ing in the Alaska Range. Because sexual reproduction success for 
plants in the Arctic is often poor, plants in this region are believed 
to persist mainly by vegetative propagation. The lack of sexual re- 
production may limit the gene recombination opportunities and 
genetic diversity. Also, the scarcity of seeds affects the rate and di- 
versity of species available to colonize barren sites. It appears that 
warming of the Arctic could affect the quantity and perhaps the di- 
versity of seed produced by indigenous arctic plants. 


29447 (CONF-9006128—Vol.2, pp. 431-434) In the footsteps 
of Robert Marshall: Proposed research of white spruce growth 
and movement at the tree limit, central Brooks Range, Alaska. 
Droessler, T.D. (ManTech Environmental Technology, Inc., Corval- 
lis, OR (United States)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the rols of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

The proposed research will quantify white spruce growth and 
document its latitudinal stability at the tree limit in the central 
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Brooks Range over the life span of the living trees. The goal is to 
link tree growth and tree position to summer temperature and pre- 
cipitation. Historical records from 1929 to 1938 from work by 
Robert Marshall have been used to identify tree limit sites and pro- 
vide information to interpret the present location of the tree limit. 


29448 (CONF-9006128-Vol.2, pp. 435) USDA forest service 
global change research: Monitored ecosystems, northern link- 
ages. Sandberg, D.V. (Dept. of Agriculture, Seattle, WA (United 
States)); Slaughter, C.W. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In /nternational conference on the role of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

Foresters and natural resource managers have traditionally 
based long-term pians (i.e., 100+ year harvest cycles) on the as- 
sumption of stable landscapes and climate. Global climate change 
undercuts these assumptions and may alter or invalidate some ac- 
cepted natural resource management practices and paradigms. 
Possible changes in biomass productivity, shifting of forest species’ 
latitudinal or elevational limits, and rapid changes in forest commu- 
nity species and age class composition, all have major implications 
for management of the nation’s forests. The USDA Forest Service 
is undertaking a national research program to assess rates, signifi- 
cant processes, and management implications of possible climatic 
change for the nation’s forests and related resources. Pacific Re- 
gion Forest Service global change research places major emphasis 
on understanding and monitoring forest processes in the northern 
boreal forest and the sub-arctic taiga of Alaska, which is potentially 
sensitive to climatic warming and to shifts in precipitation regime. A 
major terrestrial carbon pool, taiga forests and organic soils may 
also be important in the flux of greenhouse gases between land- 
scape and atmosphere. Forest Service research emphasizes an 
ecosystem approach, incorporating landscape- and watershed-level 
field research with smaller-scale studies of forest ecosystem re- 
sponse mechanisms. Ecological monitoring is critical, and includes 
establishment of a monitoring mega-transect from northern latitudi- 
nal tree line to mediterranean/dry temperate forest/shrublands. 
Emphasis is placed on the most critical Pacific Region ecosystems: 
northern boreal forest (taiga), moist temperate forest, and mediter- 
ranearn/dry temperate forest (chaparral/southern Ponderosa pine). 


29449 (CONF-9006128—Vol.2, pp. 460-464) Potential effects 
of global warming on calving caribou. Eastland, W.G. (Univ. of 
Alaska, Fairbanks (United States)); White, R.G. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

Calving grounds of barren-ground caribou (Rangifer tarandus) 
are often in the portion of their range that remains covered by 
snow late into spring. The authors propose that global warming 
would alter the duration of snow cover on the calving grounds and 
the rate of snowmelt, and thus affect caribou population dynamics. 
The rationale for this hypothesis is based upon the following argu- 
ments. For females of the Porcupine Herd, one of the few forages 
available before and during early calving are the inflorescences of 
cotton grass (Eriophorum vaginatum), which are very digestible, 
high in nitrogen and phosphorus, and low in phenols and acid- 
detergent fiber. The nutritional levels of the inflorescences are 
highest in the early stages of phenology and decline rapidly until 
they are lowest at seed set, about 2 weeks after being exposed 
from snow cover. The high nutritional level of cotton grass inflores- 
cences is important to post-paturient caribou attempting to meet 
nutritional requirements of lactation while minimizing associated 
weight loss. The pattern of weight regain in summer is important to 
herd productivity as female body weight at mating influences con- 
ception in late summer and calving success in spring. Therefore, 
temporal changes in snowmelt may have major effects on nutri- 
tional regimes of the female. 


29450 (CONF-9006128—Vol.2, pp. 469) The effects of geo- 
graphical latitude on the dynamics of medical data. Naborov, 
I.V. (1st Moscow Medical Inst. (Russian Federation)); Breus, T.K. 
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Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In International 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 2. 404p. Order Number DE92013653. Source: 
OSTI; NTIS. 

Polar regions play an increasing social and economic role in hu- 
man life. It is also known that they are not the most favorable 
places for human beings to live. There are some examples which 
show that the frequency and seriousness of different illnesses in- 
creases with the increasing geographical latitude. In the northern 
regions seasonal amplitudes of illnesses are notably increasing. At 
the same time it was found that the higher the latitude, the higher 
the degree of solar activity influence on a number of illnesses, such 
as cardiovascular and nerve diseases, reaching its maximum level 
at auroral latitudes. Such geographical distributions of sickness rate 
have a reasonable explanation. In auroral latitudes the influence of 
corpuscular radiation (solar wind) on the Earth's magnetosphere 
and its electrodynamics is demonstrated vividly. Investigation of 
similar influences on biological objects in polar regions within the 
program Global Change is necessary and may also include other 
physical or social factors. In such cases medical emergency data 
play a role in the search for biotropic external influences. 


29451 (CONF-9006128-Vol.2, pp. 477-480) State and dy- 
namics of snow and ice resources in the arctic region derived 
from data in the world atlas of snow and ice resources. 
Kotlyakov, V.M. (inst. of Geography, Moscow (Russian Federa- 
tion)); Dreyer, N.N. Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In Intemational conference on the role of the polar regions in 
global change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

The compilation of the World Atlas of Snow and Ice Resources 
has been in progress in the Soviet Union for more than 15 years. 
The effort ranks as one of the most important glaciological projects 
ever undertaken because of its comprehensiveness and global 
scope. Several hundred of the most prominent scientists in the 
USSR, including 300 specialists from 40 research institutions, par- 
ticipated in the work. The United Nations Educational, Scientific 
and Cultural Organization (UNESCO) and many other researchers 
from many nations provided broad scientific assistance to the com- 
pilers of the Atlas by compiling various datasets, analyzing maps, 
and giving advice. The Atlas is a major contribution of the USSR to 
the Hydrological Program (IHP) and will also be presented by the 
Soviet Union to the International Geosphere-Biosphere Program 
(IGBP), because many parameters associated with change in the 
cryosphere are included. The Atlas presents, in a systematic ar- 
rangement, comprehensive data and information about the global 
distribution of snow and ice, compiled since the early 1950s. The 
Atlas includes about 1,000 maps, ranging in scale from 1:25,000 
(local or individual glaciers) to 1:90,000,000. The maps in the Atlas 
are distributed throughout the 17 subject sections. 


29452 (CONF-9006128—Vol.2, pp. 489-494) The impact of 
global warming on the Antarctic mass balance and global sea 
level. Budd, W.F. (Univ. of Melbourne, Parkville, Victoria (Aus- 
tralia)); Simmonds, |. Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In International conference on the role of the polar regions in 
global change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

The onset of global warming from increasing greenhouse gases 
in the atmosphere can have a number of important different im- 
pacts on the Antarctic ice sheet. These include increasing basal 
mekt of ice shelves, faster flow of the grounded ice, increased sur- 
face ablation in coastal regions, and increased precipitation over 
the interior. An analysis of these separate terms by ice sheet mod- 
eling indicates that the impact of increasing ice sheet flow rates on 
sea level does not become a dominant factor until 100-200 years 
after the realization of the warming. For the time period of the next 
100 years the most important impact on sea level from the Antarc- 
tic mass balance can be expected to result from increasing 





precipitation minus evaporation balance over the grounded ice. The 
present Antarctic net accumulation and coastal ice flux each 
amount to about 2,000 km® yr—', both of which on their own would 
equate to approximately 6 mm yr—' of sea level change. The 
present rate of sea level rise of about 1.2 mm yr-" is therefore 
equivalent to about 20% imbalance in the Antarctic mass fluxes. 
The magnitude of the changes to the Antarctic precipitation and 
evaporation have been studied by a series of General Circulation 
Model experiments, using a model which gives a reasonable simu- 
lation of the present Antarctic climate, including precipitation and 
evaporation. The experiments examine the changes in the Antarc- 
tic precipitation (P) and evaporation (E) resulting separately from 
decreasing incrementally the Antarctic sea ice concentration and 
from global warming accompanied by decreased sea ice cover. For 
total sea ice removal the changes obtained were P:+23%; E:—8%; 
(P-E):+48%. For global warming with sea ice reduction by about 
two thirds the changes were P:+47%; E:+22%; (P-E):+68%. 


29453 (CONF-9006128—Vol.2, pp. 500) Measurement error 
and climate change implications of glacier mass balance 
records from western Canada. Brugman, M.M. (National Hydrol- 
ogy Research Inst., Saskatoon, Saskatchewan (Canada)). Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 
Trends in temperature, precipitation, insolation and large-scale 
atmospheric circulation have been shown to correlate with glacier 
mass balances measured in western Canada and elsewhere in 
North America. In order to understand these apparent correlations, 
a detailed analysis of measurement error is needed. In this paper, 
the error issue is examined for Sentinel, Place, Helm, Woolsey, 
Peyto and Ram River glaciers. The effects of measurement bias 
(i.e., error) due to internal accumulation, basal melt, inadequate or 
improper pole placement, pole movement, map inaccuracy, surface 
slope change, wind and avalanche redistribution of snow, albedo 
change due to changing patterns of crevassing, surface dust and 
rock coverings are first considered. Then, computed errors in 
summer, winter and net balance data are compared to that of me- 
teorological parameters obtained for each glacier site. Observer 
and technique changes are examined. Errors attributable to data 
manipulation are detailed. Cumulative balance error is best 
computed by remapping the surface of the glacier and directly cal- 
culating the total volume change since the beginning of the 
measurement period. Efforts are presently underway to do this by 
direct mapping or estimation of changes in glacier volume from 
stake surveys, radar and seismic sounding of glacier depths and 
earlier glacier surface maps. Balance error should be further ana- 
lyzed with new maps, and observation techniques updated to 
include accurate annual field surveys and remote sensing data. In- 
creased standardization of measurement methods at all the sites 
(Canadian and non-Canadian) should reduce the possibility of error 
due to observer bias. In summary, regular remapping of surface 
contours and glacier cross-sectional profiles is necessary to prop- 
erly check the accuracy of long-term glacier mass balance data. 


29454 (CONF-9006128—Vol.2, pp. 501) Ice front fluctuations 
of the Shirase glacier, East Antarctica. Nishio, Fumihiko (Na- 
tional Inst. of Polar Research, Tokyo (Japan)). Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 
The Shirase Glacier drainage basin in the Queen Maud Land ice 
sheet is drained by a fast-moving ice stream with a flow rate of 2-3 
km yr~' at the mouth of Shirase Glacier. In order to predict likely 
ice sheet responses to future changes in climate, it is essential to 
understand the controls on ice stream motion. In the upstream re- 
gion of the Shirase Glacier drainage basin, the ice sheet has 
thinned by approximately 1 m yr—'. The possible cause of thinning 
is basal melting at the ice-bedrock interface. Since thinning began, 
the Shirase Glacier has been flowing as a fast-moving ice stream 
to the mouth of this drainage basin. At the mouth of the ice stream, 
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the Shirase Glacier crosses the grounding line and a 15-km-wide 
floating ice tongue extends 80 km to the north. At the grounding 
line the mean velocity is 2.5 km per year, the ice thickness is 
about 500 m and gradually decreases towards the front. The posi- 
tions of the front of the ice tongue have been determined since 
1957 by ground survey and recently by LANDSAT MSS and TM, 
and MOS-1 MESSR satellite images. Since 1957 the ice tongue 
has been retreating to the mouth of Shirase Glacier and at present 
there is no ice tongue evident in MOS-1 MESSR imagery obtained 
in February 1989 by the Multi-purpose Satellite Receiving System 
at Syowa Station. In summer, Luetzow-Holm Bay remains covered 
with thick landfast sea ice, preventing the ice tongue from flowing 
seaward by ice stream motion. However, since 1957 the floating 
ice tongue has disintegrated three times, in the middle of the 
1960s, 1980 and 1988, due to the retreat of the fast ice in 
Luetzow-Holm Bay. Annual mean air temperatures at Syowa Sta- 
tion since 1957 have increased by approximately 1C, and 1980 
was 2C higher than the average annual temperature. 


29455 (CONF-9006128-Vol.2, pp. 504) Contemporary cil- 
mate change in the Mackenzie valley, N.W.T. and the impact 
upon permafrost. Judge, A. (Geological Survey of Canada, Ot- 
tawa, Ontario (Canada)); Burgess, M.; Hedley, A.; Macinnes, K. 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In International 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 2. 404p. Order Number DE92013653. Source: 
OSTI; NTIS. 

Many global change scenarios predict a pronounced warming of 
the Arctic regions over the next several decades. The impacts of a 
possible warming of several degrees on the permafrost environ- 
ment have important implications locally and globally. Although 
permafrost temperatures may be expected to change in response 
to an increase in air temperature, the relationship between air and 
ground temperature is a result of complex and poorly known sur- 
face energy exchange processes. The magnitude, extent and rate 
of permafrost response to climate change are, therefore, not simple 
to predict. A cooperative project was established in 1986 in order 
to examine and better understand permafrost and climate relation- 
ships along the Mackenzie Valley corridor. Several instrumented 
sites have been established and gradually equipped with AES au- 
tomatic weather stations and GSC/INAC deep ground temperature 
boreholes. Analysis and monitoring of ground temperature and 
climate data will provide information on both recent surface temper- 
ature changes and on the ground thermal response to current local 
climate trends. Analysis of existing air temperature data from stan- 
dard meteorological stations yields statistically significant increases 
of about 1 K in the past 50 years. In contrast the arctic coast shows 
some evidence of cooling in the same time-frame. Preliminary ex- 
amination of ground temperature profiles from the Mackenzie 
Valley provides evidence of recent surface increases of up to 3 K. 
The present northward decrease of surface temperature in the 
western arctic is roughly 0.7 K per degree of latitude and thus the 
southern margins of permafrost might be expected to retreat north- 
wards by several hundred kilometers over the next century. 


29456 (CONF-9006128—Vol.2, pp. 508-516) The Antarctic 
glacial geologic record and GCM modeling: A test. Elliot, D.H. 
(Ohio State Univ., Columbus (United States)); Bromwich, D.H.; 
Webb, P.N.; Harwood, D.M. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

A recent GCM (General Circulation Model) study of Antarctic 
glaciation by Oglesby concluded that (1) oceanic heat transport is 
relatively unimportant in the development and maintenance of 
Antarctic glaciation; (2) height and polar position, not the Antarctic 
Circumpolar Current, have led to thermal isolation; and (3) surface 
elevation may be crucial for glaciation. Model results are here eval- 
uated against the Pliocene geologic record for Antarctica. The 
Sirius Group, widely distributed in the Transantarctic Mountains, 
contains diatom floras suggesting open marine conditions in interior 
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East Antarctica as recently as about 3 m.y. ago. The Sirius de- 
posits also contain a sparse fossil flora including Nothofagus wood, 
demonstrating snow-free conditions and elevated summer tempera- 
tures within 500 km of the South Pole. Based on fission track data 
and marine sediments, uplift rates for the Transantarctic Mountains 
are estimated to average 50-100 m m.y.—' for the last 10 m.y., al- 
though rates may have been higher during the last 3 m.y. The 
continental interior is also most unlikely to have changed elevation 
by more than a few hundred meters in the last 3 m.y. If the dating 
of the Sirius is correct and uplift rates have not been an order of 
magnitude higher, then polar location and elevation cannot be pri- 
mary controls on the formation and subsequent fluctuations of the 
ice sheet. Recent work with a coupled atmosphere-mean GCM in- 
dicates that the atmosphere and ocean are strongly linked in these 
latitudes, and that this interaction is a dominant aspect of climatic 
variation on (at least) the decadal time scale. Initial results indicate 
that GCM performance generally needs to be enhanced and, in 


particular, that realistic interactive atmosphere-ocean models are 
needed. 


20457 (CONF-9006128—Vol.2, pp. 517) A search for short- 
term variations in the flow of ice stream B, Antarctica. 
Harrison, W.D. (Univ. of Alaska, Fairbanks (United States)); 
Echelmeyer, K.A.; Humphrey, N. Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In international conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DES2013653. Source: OSTI; NTIS. 

There is good theoretical and geologic evidence that some ice 
sheets, both past and present, are inherently mechanically unsta- 
ble to climate or sea level changes, and can disintegrate over short 
periods of time; examples of this behavior in small tidewater 
glaciers are well documented. The West Antarctic Ice Sheet, which 
is grounded below sea level, is thought to be the least stable of the 
present ice sheets. Recent observations of several investigators 
have focused attention on the role that the large ice streams drain- 
ing into the Ross Ice Shelf play in the stability of the ice sheet. 
These streams, at least in some cases, appear to be transient fea- 
tures, out of balance with their accumulation areas and subject to 
large changes; one of them, Ice Stream C, appears to have stag- 
nated within the last century or so. Another, Ice Stream B, seems 
to move largely by the deformation of an underlying till layer. Given 
this background of interesting flow behavior, the authors have been 
searching for short-term changes in the flow (which are often seen 
on mountain glaciers) as indicators of flow mechanisms of Ice 
Stream B. The measurements began in November 1988 and con- 
tinued to the end of 1989. During the austral field seasons daily 
motion studies were conducted with EDM and UHF positioning sys- 
tems. The 1988 data showed the speed near the edge of the ice 
sheet to be constant at 1.00 m d-" within the sensitivity of a few 
per cent. During the 1988 field season meters were installed to 
measure the horizontal and vertical components of ice strain to a 
resolution of about 1 part in 10°. Seismic activity in the ice was 
also monitored. These data were recorded by data loggers for re- 
covery in late 1989, and will be reported. 


20458 (CONF-9006128—Vol.2, pp. 518) The velocity field of 
Antarctic outlet glaciers. Lucchitta, B.K. (Geological Survey, 
Flagstaff, AZ (United States)); Ferrigno, J.G.; MacDonald, T.R.; 
Williams, R.S. Jr. Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
International conference on the role of the polar regions in global 
change: Proceedings. Volume 2.  404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

Climate-induced changes in the area and volume of polar ice 
sheets may severely impact the Earth's densely populated coastal 
regions; melting of the West Antarctic ice sheet alone could cause 
a sea level rise of 3.5 meters. Yet the mass balance (the net gain 
or loss) of the Antarctic ice sheets is still poorly known, and it is 
not entirely certain whether the Antarctic ice sheets are growing or 
shrinking. Moreover, the velocity field of most ice streams and out- 
let glaciers has not yet been explored. An extensive set of Landsat 
images covering Antarctica was acquired in the early to middie 
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1970s. Recently, a program to re-acquire Landsat images over the 
coastal regions of Antarctica was initiated by an International Con- 
sortium of SCAR (Scientific: Committee on Antarctic Research). 
These later views of the same scenes permit the measurement of 
outlet-glacier velocities by tracking the translational movement of 
crevasses in the floating part of the glaciers. This technique is pre- 
cise enough to establish velocity gradients both along and across 
glaciers. The authors applied the technique to 15 outlet glaciers 
around the coast of Antarctica. Preliminary results indicate a range 
in average velocities from a low of 0.1 km per annum to a high of 
2.2 km per annum. The two highest velocities measured to date 
are in the Pine Island and Land Glaciers in Maria Byrd Land of 
West Antarctica. As soon as new image acquisitions permit addi- 
tional measurements, they will expand their study to include as 
much of the Antarctic coastline as possible. They anticipate that 
the study will eventually yield a near-comprehensive view of the 
outlet-glacier velocity field of Antarctica. 


29459 (CONF-90061 28-Vol.2, pp. 519-523) Glacier terminus 
fluctuations in the Wrangell and Chugach mountains resulting 
from non-climatic controls. Sturm, M. (U.S.A. CRREL, Ft. Wain- 
wright, AK (United States)); Hall, D.K.; Benson, C.S.; Field, W.O. 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In Intemational 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 2. 404p. Order Number DE92013653. Source: 
OSTI; NTIS. 

Non-climatically controlled fluctuations of glacier termini were 
studied in two regions in Alaska. In the Wrangell Mountains, eight 
glaciers on Mt. Wrangell, an active volcano, have been monitored 
over the past 30 years using terrestrial surveys, aerial photogram- 
metry and digitally registered satellite images. Results, which are 
consistent between different methods of measurement, indicate 
that the termini of most glaciers were stationary or had retreated 
slightly. However, the termini of the 30-km-long Ahtna Glacier and 
the smaller Center and South MacKeith glaciers began to advance 
in the early 1960s and have advanced steadily at rates between 5 
and 18 m yr-' since then. These three glaciers flow from the sum- 
mit caldera Of Mt. Wrangell near the active North Crater, where 
increased volcanic heating since 1964 has melted over 7 x 10” m® 
of ice. The authors suspect that volcanic meltwater has changed 
the basal conditions for the glaciers, resulting in their advance. In 
College Fjord, Prince William Sound, the terminus fluctuations of 
two tidewater glaciers have been monitored since 1931 by terres- 
trial surveying, photogrammetry, and most recently, from satellite 
imagery. Harvard Glacier, a 40-km-long tidewater glacier, has been 
advancing steadily at nearly 20 m yr—' since 1931, while the adja- 
cent Yale Glacier has retreated at approximately 50 m yr—" during 
the same period, though for short periods, both rates have been 
much higher. The striking contrast between the terminus behavior 
of Yale and Harvard Glaciers, which parallel each other in the 
same fjord, and are derived from the same snow field, supports the 
hypothesis that their terminus behavior is the result of dynamic 
controls rather than changes in climate. 


29460 (CONF-9006128—Vol.2, pp. 524) Radar mapping of 
Malaspina Glacier, Alaska, with applications for global change 
investigations. Jones, J.E. (Geological Survey, Reston, VA 
(United States)); Molnia, B.F. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

An ongoing radar study by the US Geological Survey has used 
airborne, satellite, and ice-penetration radar to map glacier-surface 
features and sub-glacier bedrock relief of Malaspina Glacier, 
Alaska. Preliminary results of this study indicate that it may be pos- 
sible to develop a model using satellite radar data to estimate the 
volume of some ice sheets. This model would be used in mass 
balance studies for global change investigations. X-band (~ 3 cm 
wavelength) airborne radar and L-band (~24 cm wavelength) 
Seasat satellite radar (1978) images show complex bright and dark 
radar backscatter patterns on the surface of Malaspina Glacier. 








These patterns, 0.5 to 10 km in length, resemble bedrock features 
in nearby mountains, such as cirques and drainage networks. 
Plane-table/alidade profiles, ice-penetration radar (~150 m wave- 
length) soundings, and other field data collected in 1988 and 1989 
show that many of the radar backscatter patterns correspond to 
adjacent topographic highs and lows with a maximum relief of 100 
m on the surface of the glacier. Many of the surface features of the 
glacier mimic the sub-glacier bedrock features at depths greater 
than 600 m below the ice surface. Preliminary analysis indicates 
that a relationship exists between the wave amplitude of these ice 
flow features, the ice flow velocity, and the depth of the ice. These 
and other findings resulting from this study indicate that data from 
the eight international radar satellites planned for launch in the 
1990s can be used on some ice sheets to (1) map landing sites 
and transportation routes by identifying crevassed zones and 
hummocky surface morphology, and (2) develop a geographic in- 
formation system model of ice flow dynamics, based on wave 
amplitude, flow velocity, and areal coverage, to estimate ice vol- 
ume for global change studies. 


20461 (CONF-9006128—Vol.2, pp. 532) Application of aerial 
photographs to registration of dynamic phenomena in 
environment. Furmanczyk, K. (Univ. of Szczecin (Poland)); Prajs, 
J. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From In- 
ternational conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In /nterna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

Aerial photographs were taken during the Antarctic expedition of 
the Polish Academy of Science. A helicopter was used to make an 
aerial photographic survey of the area surrounding Admiralty Bay, 
King George Isiand in the South Shetland Archipelago. Pho- 
tographs were taken using a simple, self-constructed, multispectral 
camera. The photographic materials were used to compile a map 
of the changes of glacier fronts in Admiralty Bay, to compare with 
the British Admiralty map which was made twenty years ago. This 
map shows areas not covered by snow and ice during the sum- 
mer. Apart from long-term changes of extent of glacier fronts, 
photographs were used to analyze surface dynamical phenomena 
in Admiralty Bay. There were many growlers, very small icebergs, 
on the surface of the bay, and these were used to measure the ve- 
locity and the direction of surface mass drift. Simultaneously, the 
melt-water on the surface, with a strong concentration of sus- 
pended materials, was treated as an indicator of the tidal cycle in 
Admiralty Bay. 


29462 (CONF-90061 28-Vol.2, pp. 535) Permatrozen temper- 
ature regime affected by climate variability. Yanitsky, P.A. (inst. 
of Northern Development, Tyumen (Russian Federation)). Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 
The paper reports on the numerical-analytical solution for the 
problem of periodically constant heat exchange in permafrost. 
There are no initial conditions and the task at issue is based upon 
the soil conductive heat exchange simulation. In addition, at thaw- 
ing or freezing, the parameters of water/ice transition, geothermal 
temperature gradient and the snow cover impact upon the soil heat 
transition to outer ground have also been taken into account. This 
solution is governed by the following characteristics: annual air 
temperature change; winter precipitation accumulation; thermo- 
physical soil properties either in thawed or in frozen state. 
Considering the adduced solution the following parameters can be 
determined: the soil temperature at zero year amplitude level; the 
frost penetration lower boundary depth; and others. The calculated 
data are presented and compared with the results of previous field 
tests. The influence of the quantitative characteristics, such as vari- 
able climate and winter precipitation accumulation, upon the soil 
temperature pattern will be shown; in particular, the frost penetra- 
tion lower boundary depth is varied by yearly average temperature 
increase or decrease. The regions where one-two degree yearly 
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average temperature increases result in total permafrost disappear- 
ance have been located. 


29463 (CONF-9006128-Vol.2, pp. 536) Computer simulation 
of the retrospective and perspective logical situations 
in the polar regions. Garagula, L.S. (Moscow Univ. (Russian Fed- 
eration)); Romanovsky, V.E.; Seregina, N.V. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In international conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 
The authors constructed a mathematical model to study the 
freezing and thawing processes of soils under temperature fluctua- 
tions on the earth's surface. A substantial part of the model is a 
computer routine for the numerical solution of a one- or two- 
dimensional, multi-frontal Stefan's problem. The results were 
adopted for investigation of the unsteady thermal fields and of 
freezing-thawing of heterogenecus soils under complicated rhyth- 
mic changes of the earth's surface temperature. This is an effective 
method to simulate the past, present and future geocryological 
conditions and to estimate corresponding landscape, oe 
and hydrogeological environments, i.e., to detect evolutionary and 
technogenic trends in the changes. The method includes the solu- 
tion of direct and inverse geocryological problems. It is based on 
the reconstructions of paleoclimatic and significant geological 
events during the Quaternary (glaciations, sea transgressions and 
regressions, denudations and sedimentation velocities), provided 
by field observations on the structures, compositions, physical 
, thicknesses and thermal field fluctuations of the frozen 
soils above different geological and hydrogeological structures. All 
these parameters are used to describe various natural situations 


and serve as initial data for the computer simulation of the per- 
mafrost dynamics. 


29464 (CONF-9006128-Vol.2, pp. 543-548) Freezing and 
thawing of solls under the influence of 300- and 90-yeer per! 
ods of fluctuation. Romanovsky, V.E. (Moscow 
State Univ. (Russian Federation)); Garagula, L.S.; Seregina, N.V. 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In Intemational 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 2. 404p. Order Number DE92013653. Source: 
OSTI; NTIS. 

Mathematical modeling of perennial freeze and thaw is used in 
geocryology to solve both scientific and engineering problems. The 
surface temperature of a substrate is given as either a constant 
(stationary problem) or a function with a fixed period of fluctuation 
(periodic problem). In this paper a numerical permafrost model is 
developed for the southern Siberia region to study the influence of 
thythmic climate change on the dynamics of permafrost. The 
mathematical model is represented as a two-dimensional heat con- 
duction problem for a moist substrate with the latent heat effect for 
complex geological structures. This model takes into account a 
complex periodic temperature change at the soil surface and a sta- 
ble heat flow at the lower and lateral boundaries for a steady 
domain. The enthalpy method to arrive at a numerical solution for 
this problem is used. It has been realized as a fully implicit local 
one-dimensional finite-difference scheme on an irregular grid. The 
calculations of the dynamics of temperature fields and permafrost 
boundaries are discussed to evaluate this scheme for the southern 
permafrost region of Eastern Siberia. The modeled results show 
that transects of temperature fields along some profiles (particularly 
at sites with complex geological structures) contain more informa- 
tion about permafrost dynamics than do ground temperature 
profiles from isolated boreholes. The combined use of both the field 
temperature data along profiles, and mathematical modeling, will 
provide a more reasonable explanation of present permafrost struc- 
ture and more accurately forecast permafrost change in the future. 


29465 (CONF-9006128-Vol.2, pp. 549-550) Microblological 
weathering of silicates in permafrost. Koichugina, T.P. (Moscow 
State Univ. (Russian Federation)); Fedosova, S.P. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
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AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

Microorganisms are known to degradate soils in temperate re- 
gions. Viable microbes have been found in permafrost-zone soils, 
and it is of interest to determine if these organisms can participate 
in silicate weathering in permafrost at low temperatures. The 
degradation of oligoclase and hornblende when exposed to 
psychrophilic bacteria Aeromonas sp. at low and average tempera- 
tures was considered in this study. A sterile glycerine solution was 
added to sterilized soil samples to serve as a source of carbon for 
the bacteria and to prevent the transition of the liquid phase to a 
solid state. The degradation of the oligoclase at +20, +4, and 
—1.5C was examined after 109 days of incubation; the degradation 
of the hornblende at +20, +4, and —8C was examined after 360 
days. The bacteria grew in all variants, except the sterile controls. 
The bacterial number at +20C was 50 times more than in other 
non-sterile variants. The bacteria promoted the release of Ca and 
Na from the oligoclase and did not promote the release of Si from 
this mineral. The content of the Ca in the media exceeded the con- 
tent of other elements. Microbiological weathering of silicates in 
permafrost is possible even at temperatures below zero, if carbon 
and a liquid phase are present; moreover, the levels of mineral 
transformation are comparable with the levels of transformation at 
moderate temperatures. 


29466 (CONF-9006128-Vol.2, pp. 553) Engineering- 
geological monitoring within the Soviet global change program 
(the Northern regions of Western Siberia). Pushko, G.I. Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

For the purpose of investigation and control of the changes in 
the natural environment of the northern regions of Western Siberia, 
a special service of engineering-geological monitoring (IGM) was 
created within the system of the USSR State Gas Concem. The 
engineering-geological monitoring of geotechnical systems involves 
tracking, evaluation, analysis and prediction of ongoing changes in 
their geologic environment and their negative after-effects for inter- 
acting technosphere objects. Also, scientific and engineering 
substantiation of preventive and restorative measures and other 
management decisions as well as technological provisions for their 
realization are included. In addition to observing the state of the 
geologic environment (settling and displacement of buildings, struc- 
tures and communications, causes of deformation and forecasting 
their further development) the main tasks of this service are the 
elaboration of scientifically grounded recommendations and design 
concepts for prevention and elimination, recultivation of damaged 
landscapes, development of repair and restoration work technology 
and participation in performing responsible operations. Most 
important of the latter are stabilization of damaged soil bases, con- 
solidation of deformed foundations, curing and recultivation of 
damaged and polluted areas of the geologic environment, recovery 
of water-intake wells and industrial effluent-disposal wells. The 
leading establishment of this service is the Trust of Engineering- 
Geological Monitoring and Research (TIGMI) in Novy Urengoy. 
TIGMI maintains close contacts with the USSR National Global 
Change Committee through the Geophysical Committee of the 
USSR Academy of Sciences. The Trust activities are presented in 
the first part of the Global Change Data Bank Catalogue. 


29467 (CONF-9006128-Vol.2, pp. 505-507) Response of 
permafrost to changes in paleoclimate. Osterkamp, T.E. (Univ. 
of Alaska Fairbanks (United States)); Gosink, J.P.; Fei, T.; Zhang, 
T. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From In- 
ternational conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In Intema- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

Solutions to the Stefan problem for the motion of the base of ice- 
bearing permafrost in response to changes in paleoclimate were 
obtained using perturbation, finite difference, and finite element 
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methods. Paleotemperature models were used to investigate the 
thickness response, compare solution methods, determine the cur- 
rent state of the permafrost, and to determine constraints on the 
models. The perturbation and finite difference methods used the 
approximation of linear temperature profiles while the finite element 
method did not. There was a transient thickness response of about 
41 kyr implying that paleotemperature records of greater length are 
needed for models and that the permafrost loses its memory of 
past conditions for much longer times. Faster thawing rates, slower 
freezing rates, and greater variations in thickness were found for 
the perturbation and finite difference solutions compared to the 
finite element solution. These appear to be caused by the simplify- 
ing assumptions in the former solutions. A lag (20 kyr) exists 
between changes in surface temperature and thickness response 
and a small thermal offset is apparent in the finite element solution. 
Small asymmetries exist in the freezing and thawing rates and 
thickness response. Paleotemperature models based on ice cores 
predict current permafrost thicknesses that are too large. Models 
with the long-term mean surface temperature of permafrost within a 
few degrees of the current value of —11 C and with full glacial 
temperatures no more than 6-8C lower are compatible with current 
Prudhoe Bay conditions. These include models developed for East 
Siberia, from isotopic profiles in deep sea sediments, and for Bar- 
row, Alaska, modified for Prudhoe Bay. These models predict that 
the permafrost thickness at Prudhoe Bay varied by <10% (<60 m) 
over the last glacial cycle. 


29468 (CONF-9006128—Vol.2, pp. 537-542) Paleotempere- 
ture reconstruction for freeze-thaw processes during the late 
pleistocene through the holocene. Romanovsky, V.E. (Moscow 
State Univ. (Russian Federation)); Maximova, L.N.; Seregina, N.V. 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In Intemational 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 2. 404p. Order Number DE92013653. Source: 
OSTI; NTIS. 

Variations in ground surface temperatures for different regions of 
the USSR were studied using the basic principles of Milankovitch 
global climate-change theory and harmonic analysis with cycle 
periods of 200, 100, 41, 21, and 11 thousand years (ka). The am- 
plitude of these cycles has been calculated based on the following 
assumptions: (1) climatic rhythms are represented as sinusoidal 
variations of temperature with periods of 200 (T), 100 (T1), 41 
(T2), 21 (13) and 11 (T4) ka; (2) minima of harmonics T and T2 
occurred between 25 and 26 ka ago, while minima of period T3 oc- 
curred between 22 and 23 ka ago; in addition, maxima of periods 
T1 and T4 were 5 ka ago; (3) northern hemisphere deviations from 
present day temperatures during the last cold epoch were up to 9C 
in high latitudes, ice-free areas and 5C for lower latitudes; during 
the last warm epoch, these values were 4 and 2C, respectively. 
Harmonics T2, T3 and T4 were combined in an attempt to refine 
the paleotemperature variations in different regions of the USSR 
from the late Pleistocene to the present. This longterm model is 
tested with a series of computer simulations of perennial freezing 
that show good agreement with reconstructions of paleopermafrost 
distribution and with its present vertical structure. A model of sur- 
face temperature change is developed for middie- and short-term 
climate fluctuations. For this, temperature fluctuations with periods 
of 2,000-1,500, 300-200, 100-90, 40, 22 and 11 years are as- 
sumed. Cycles of 100, 40, 22 and 11 years can be studied from 
meteorological data. The middie and short term cycles are the 
most important for understanding and predicting permafrost dynam- 
ics, especially in the southern extremes of permafrost distribution. 
However, 300-200 and 2,000-1,500 year cycles cannot be studied 
using meteorological data. 


29469 (CONF-9006128-Vol.2, pp. 565-569) High-latitude 
tree-ring data: Records of climatic change and ecological re- 
sponse. Graumlich, L.J. (Univ. of Arizona, Tucson (United States)). 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In International 





conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 2. 404p. Order Number DE92013653. Source: 
OSTI; NTIS. 

Tree-ring data provide critical information regarding two funda- 
mental questions as to the role of the polar regions in global 
change: (1) what is the nature of climatic variability? and (2) what 
is the response of vegetation to climatic variability? Tree-ring- 
based climatic reconstructions document the variability of the 
climate system on time scales of years to centuries. Dendroclimatic 
reconstructions indicate that the climatic episodes defined on the 
basis of documentary evidence in western Europe (i.e., Medieval 
Warm Episode, ca. A.D. 1000-1300; Little Ice Age, ca. A.D. 1550- 
1850) can be observed at some high-latitude sites (ex., Polar 
Urals). Spatial variation in long-term temperature trends (ex., north- 
ern Fennoscandia vs. Polar Urals) demonstrates the importance of 
regional-scale climatic controls. When collated into global networks, 
proxy-based climatic reconstructions can be used to test hypothe- 
ses as to the relative importance of external forcing vs. internal 
variation in goveming climatic variation. Specifically, such a global 
network would allow the quantification of the climatic response to 
various permutations of factors thought to be important in govern- 
ing decadal- to centennial-scale climatic variation. Tree populations 
respond to annual- to centennial-scale climatic variation through 
changes in rates of growth, establishment, and ity. Tree-ring 
studies that document multiple aspects of high-latitude treeline dy- 
namics (i.e., the timing of tree establishment, mortality, and 
changes from krummbholz to upright growth) indicate a complex 
interaction between growth form, population processes, and envi- 
ronmental variability. Such interactions result in varying sensitivities 
of high-latitude trees to climatic change. 


29470 (CONF-9006128—Vol.2, pp. 576-581) Canadian ice 
caps as sources of environmentel data. Koerner, R.M. (Geologi- 
cal Survey of Canada, Ottawa, ON (Canada)); Alt, B.T.; a 
J.C.; Fisher, D.A. Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
International conference on the role of the polar regions in global 
change: Proceedings. Volume 2.  404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

Seven surface-to-bedrock ice cores, varying from 129 to 337 m 
in length, have been recovered from Canadian high Arctic ice caps 
since 1964. While one (Meighen Island) consists entirely of 
Holocene ice, the others (Devon and Agassiz ice caps) cover time 
spans of 100,000 years, similar to those from Greenland. The au- 
thors relatively thin ice caps provide simple drilling conditions but 
give records of various parameters from several holes down a flow 
line. Comparison of these records continues to provide information 
on signal-to-noise ratios and ice cap rheology. The major disadvan- 
tage of thin ice caps is poor resolution in ice more than 5,000 to 
10,000 years old. This is offset, however, by the relative ease of 
retrieval of significant numbers of pollen grains from all levels in 
the ice. Thus the authors have been able to use pollen as a pale- 
oenvironmental tool leading, for example, to identification of basal 
ice layers as Sangamonian in age. Similarly, although annual melt- 
ing of snow at the surface precludes the possibility of using ice 
cores for gas analysis, the persistence of variable melt layer con- 
centrations through the Holocene ice has given a continuous melt 
layer record showing gradual deterioration of summer climate from 
a warm peak 8,000 to 9,000 years ago, to a cold minimum 200 
years ago. 


29471 (CONF-9006128-Vol.2, pp. 582-584) A two-million- 
year old insect fauna from North Greenland indicating boreal 
conditions at the Plio-Pleistocene boundary. Boecher, J. (Univ. 
of Copenhagen (Denmark)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

The Kap Kopenhavn Formation in NE Peary Land, Greenland, is 
assumed to be 2.0-2.5 Ma old, i.e., from the Plio-Pleistocene tran- 
sition. Layers of organic detritus contain a wealth of well-preserved 
remains of land and fresh water organisms, almost all extant 
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species. In striking contrast to the present harsh, high arctic condi- 
tions at Kap Kopenhavn, the fossil plants and. insects show that 
immediately prior to the Quaternary glaciations a subarctic climate 
existed in this northernmost land on earth. A rich forest-tundra bor- 
dered the Arctic Ocean, and the plant communities were populated 
with a diverse, predominantly boreal insect fauna. These discover- 
ies may have significance for the current discussion of the 
greenhouse effect. What the authors find imbedded in the sands at 


Kap Kopenhavn may present a vision of a future climatic develop- 
ment. 


29472 (CONF-9006128—Vol.2, pp. 593) Eolian sediments in 
arctic Alaska as sources of palecenvironmental data. Carter, 
L.D. (Geological Survey, Anchorage, AK (United States)). Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. 1990. In Intemational conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 
Eolian sand, silt, and associated fluvial and lacustrine sediments 
are widespread in Alaska north of the Brooks Range. These sedi- 
ments and intercalated paleosols record late Quaternary episodes 
of widespread eolian sediment transport separated by periods of 
relative landscape stability and the growth of organic soils. The eo- 
lian sediments represent much different from 
the modem one, in which eolian sediment transport is principally 
limited to areas adjacent to sediment sources, such as flood plains. 
Information about these paleocenvironments and their eee 
climates can be obtained by studying the ’ 
and sedimentology of the sediments, ntetensinanandaas 
they contain. Fossils such as beetles and ostracods contained in 
the fluvial and lacustrine sediments can yield information regarding 
summer temperature and changes in evaporation/precipitation ra- 
tios. Furthermore, the sediments and paleosols can be dated by 
thermoluminescence and radiocarbon to provide a chronology of 
paleoclimatic and pale-environmental change. Present data sug- 
gest three major episodes of widespread eolian sediment 
movement during the latest glacial/inter-glacial cycle: (1) a long pe- 
riod coincident with the Wisconsin glaciation during which climate 
was cooler and drier than today and much of the North Slope was 
a polar desert; (2) an interval during the latest Pleistocene and 
early Holocene in which climate was warmer and surface moisture 
conditions were drier than today; and; (3) one or more brief late 
Holocene intervals during which climate was probably cooler and 
drier than today. These eolian sediments and intercalated pale- 
osols are being studied in detail as part of the USGS Climate 
Change Program in order to understand how past environments in 
arctic Alaska have responded to climatic change. 


29473 
significance of high latitude loess Beget, J.E. (Univ. 
of Alaska, Fairbanks (United States)). Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In international conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

Loess deposits reflect changing environmental conditions in ter- 
restrial regions, and contain long paleoclimatic records analogous 
to those found in marine sediments, lacustrine sediments, and ice 
sheets. Alaskan loess was deposited at rates of ca. 0.05-0.5 mm 
yr~' during the last 2-3 x 10° years; loess deposits contain some 
of the longest and most complete proxy climate records yet found. 
New analytical methods are used to reconstruct changes in climate 
and atmospheric regime including wind intensity, storminess, tem- 
perature, and precipitation. Loess also contains a history of 
permafrost and paleosol formation, volcanic eruptions, and paleoe- 
cologic changes in high latitude regions, as well as Quaternary 
fossils and early man sites and artifacts. Time series analysis of 
proxy climate data from loess supports the astronomic model of cli- 
mate change, although some transient climate events recorded in 
loess records are too short to be explained by orbital insolation 
forcing, and may instead correlate with rapid, short-term changes 
in atmospheric CO2 and CH, content. 


(CONF-9006128-Vol.2, pp. 594-598) Paleoclimatic 
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29474 (CONF-9006128—Vol.2, pp. 599-605) Global change 
and thermal history as recorded by northern North American 
tree-ring data. Jacoby, G.C. (Lamont-Doherty Geological Observa- 
tory, Palisades, NY (United States)); D'’Arrigo, R.D. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In Intemational conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

Thermal regimes and heat exchange of the polar and subpolar 
regions play a key role in global climatic change. Principal compo- 
nents analysis of instrumental data for the globe indicate that 
northern high latitude temperatures are a very strong component of 
global temperature variations. Tree-ring data from thermally re- 
sponsive sites in Canada and Alaska yield records of polar and 
subpolar temperature changes for centuries prior to the relatively 
short period of instrumental measurements. Tree-ring width based 
reconstructions of Arctic and northern North American tempera- 
tures through 1973 reflect the general positive trend in large-scale 
instrumental data over the past century. These reconstructions, as 
well as the raw tree-ring measurements, show that this recent pe- 
riod of warming is unusual relative to the prior few centuries. More 
recently developed data from Canada confirm previous reconstruc- 
tions. A maximum latewood density chronology from the Northwest 
Territories shows a stronger climatic response to warm-season 
temperatures than ring width data from the same trees. The den- 
sity information also shows a response to several other 
temperature-related parameters, including ground-level solar radia- 
tion measurements. In detecting and quantifying global climatic 
change, tree-ring analysis of high latitude trees provides evidence 
of recent wide-scale warming in northern North America. This 
warming will affect boreal forests, northern waters, and human ac- 
tivities. However, more, studies are needed to better determine the 
extent of recent and possible future climatic change and the result- 
ing environmental consequences. 


29475 (CONF-9006128-Vol.2, pp. 641) An algorithm of ap- 
proximate paleotemperature calculation of the Earth surface 
by temperature measurement in deep boreholes. Baranova, 
N.A. (Moscow Univ. (Russian Federation)); Khroutsky, S.F. Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

The proposed algorithm of paleotemperature calculation is an in- 
dependent analytical method of global climatic change in the Upper 
Pleistocene and Holocene. It is based on construction of deter- 
mined and non-determined heat exchange models in rocks, i.e., a 
system approach to the problem. The determined model of the pro- 
cess is expressed by a mixed marginal problem for the heat 
conductivity equation. Unknown paleotemperatures of the earth 
surface as piecemeal-continuous time functions are determined in 
order to reach the conclusion of a mixed marginal problem of pale- 
otemperature close (in the sense of minimum mean quadratic 
errors) to modern temperature profiles in deep boreholes. The tem- 
perature algorithm is also used to calculate geothermal gradients 
and the time homogeneity intervals of these quantities. Input data 
are the heat physical parameters of rocks and the number of dis- 
continuity points of sought-for functions. A numerical experiment 
was carried out for a period of about 20,000 years according to 
real temperature measurements in deep boreholes for a 400-m- 
thick stratum. As a result, eight steps of the group-average of 
marginal temperature and geothermal gradient were restored. The 
algorithm is presented as a FORTRAN-IV language program. The 
transformation of two measured masses into one measured mass 
is the key feature of the program. 


29476 (CONF-9006128—Vol.2, pp. 611-616) Palecenviron- 
mental data from less-investigated polar regions. Vaikmae, R. 
(Inst. of Geology, Tallinn (Estonia)). Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
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the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

The Arctic holds extensive records of past climatic and environ- 
mental changes. Stable isotope variations in polar ice are in many 
cases important records of paleoclimatic information. Deep ice 
cores from Antarctica and Greenland, reaching back through the 
last glaciation, have provided valuable information about the 
Earth’s climate in the past. This paper discusses the oxygen-18 
variations in intermediate-depth ice cores from smaller ice caps of 
Svalbard, Severnaya Zemlya (North Land) and from the marginal 
area of the Antarctic ice sheet, covering the time span from 1000 
to 8000 years B.P. All profiles studied clearly reflect the main cli- 
matic events during this time interval. However, small shifts in time 
exist between details on different curves. Most probably this is due 
to certain asynchronity in climatic changes in the various regions. 
There are extensive areas in the Arctic, especially in its eastern 
sector, where no glaciers currently exist and, possibly, in some 
areas never existed in the past either. These are the areas of per- 
mafrost where several forms of ice occur within the ground. The 
source water for most types of ground ice originates from precipita- 
tion, but unlike glacier ice, the range of mechanisms for the 
formation of ground ice is very large, which considerably compli- 
cates the interpretation of their isotopic characteristics. For 
paleoclimatic and paleopermafrost reconstructions, the isotopic 
content of polygonal wedge ice seems to be most promising. The 
attempts to use isotopic records from segregated ice for paleoenvi- 
ronmental research will also be discussed. 


29477 (CONF-9006128—Vol.2, pp. 617-625) Little ice age 
glaciation in Alaska: A record of recent global climatic 
change. Calkin, P.E. (Univ. of Buffalo, NY (United States)); Wiles, 
G.C. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From 
International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In Intemna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

General global cooling and temperature fluctuation accompanied 
by expansion of mountain glaciers characterized the Little Ice Age 
of about A.D. 1200 through A.D. 1900. The effects of such temper- 
ature changes appear first and are strongest at high latitudes. 
Therefore the Little Ice Age record of glacial fluctuation in Alaska 
may provide a good proxy for these events and a test for models of 
future climatic change. Holocene expansions began here, as early 
as 7000 B.P. and locally show a periodicity of 350 years after about 
4500 years B.P. The Little ice Age followed a late Holocene inter- 
val of minor ice advance and a subsequent period of ice margin 
recession lasting one to seven centuries. The timing of expansions 
since about A.D. 1200 have often varied between glaciers, but 
these are the most pervasive glacial events of the Holocene in 
Alaska and frequently represent ice marginal maxima for this inter- 
val. At least two major expansions are, apparent in forefields of 
both land-terminating and fjord-calving glaciers, but the former dis- 
play the most reliable and detailed climatic record. Major maxima 
occurred by the 16th century and into the mid-18th century. Culmi- 
nation of advances occurred throughout Alaska during the 19th 
century followed within a few decades by general glacial retreat. 
Concurrently, equilibrium line altitudes have been raised 100-400 
m, representing a rise of 2-3C in mean summer temperature. 


29478 (CONF-9006128—Vol.2, pp. 626) The Greenland ice 
sheet margin as a source of Paleocenvironmental data. Reeh, N. 
(Alfred Wegener Inst. for Polar and Marine Research, Bremerhaven 
(Germany)); Oerter, H.; Letreguilly, A.; Miller, H. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 
Oxygen-18 records measured on surface ice samples from 
Greenland ice sheet margins show that ice of pre-Holocene age is 
present at many locations along the ice margin. Several records 
have been obtained from West, North, and Northeast Greenland. 
At all locations where pre-Holocene ice is found, it constitutes a 
band running parallel to the ice edge. However, the width of the 





band varies greatly from one location to another, ranging between 
30 m and 1,500 m. So far, the most detailed oxygen-18 record has 
been obtained from a West Greenland ice margin location. It spans 
the last glacial (the Wisconsinan), the last interglacial (Sangamon, 
Eem), and part of the previous glacial (the Illinoian). A correlation 
with the oxygen-18 records from the Greenland deep ice cores 
from Camp Century and Dye-3 indicates that neither of these 
records reach back to the previous glacial, probably due to sub- 
stantial thinning and retreat of the ice sheet in North and South 
Greenland in the Eemian interglacial. The oxygen-18 record has 
been translated into a Greenland temperature record covering the 
past 150,000 years. The isotopic temperatures indicate large tem- 
perature variations in marine isotopic stage 5, with a climate 
warmer than at present not only in sub-stage 5e, but also in sub- 
stage 5c and in a short period of sub-stage 5a. The ice margin 
Studies indicate that Greenland ice sheet margins have a large 
potential as sources of paleoenvironmental information. Large vol- 
umes of ice can easily be mined, e.g., for Carbon-14 dating and 
other measurements that require large amounts of ice. Therefore, 
ice margin studies are an important supplement to deep drilling 
programs in the interior regions of the ice sheet. 


29479 (CONF-9006128—Vol.2, pp. 628-632) Two late Quater- 
nary pollen records from the upper Kolyma region, Soviet 
northeast: A preliminary report. Anderson, P.M. (Univ. of Wash- 
ington, Seattle (United States)); Brubaker, L.B.; Andreev, A.A.; 
Chernenky, B.I.; Federova, |.N.; Kotova, L.N.; Lozhkin, A.V.; Polu- 
jan, A.l.; Rovako, L.G.; Colinvaux, P.A.; Eisner, W.R.; Hopkins, 
D.M. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From 
International conference on the role of polar regions in global 


change; Fairbanks, AK (United States); 11-15 Jun 1990. In /ntermna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 
Source: OSTI; NTIS. 
Pollen records from Sosednee and Elikchan Lakes provide the 
first continuous late Quaternary vegetation history for the upper 
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Kolyma drainage of the Soviet Northeast. Full-glacial spectra at 
these sites are similar to those from Eastern Beringia, with high 
percentages of grass, sedge, and wormwood pollen indicative of 
herb tundra. In the Elikchan area at approximately 12,500 B.P., 
herb tundra was replaced by a stone pine-larch forest, perhaps 
similar to modern forests in the region. In contrast, the herb tundra 
near Sosednee Lake was succeeded by a birch-alder shrub tundra 
followed by a larch woodland. Stone pine increased in the region 
after larch and prior to 8600 B.P. A Holocene decline in stone pine, 
which is evident at Elikchan Lake, is less marked or absent at 
Sosednee Lake. The differences in these pollen records is 
somewhat surprising given the proximity of the two sites. Such dif- 
ferences indicate that numerous well-dated sites will be needed to 
describe the vegetation and climate histories of Western Beringia. 


20480 (CONF-9006128—Vol.2, pp. 633) Vegetation, climate, 
and lake formation during interglacial periods in northeast in- 
terior Alaska. Edwards, M.E. (Univ. of Alaska, Fairbanks (United 
States)). Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In /nterna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

In sediment records from the loess-covered southern Yukon low- 
land (northeast interior Alaska), the onset of interglacial conditions 
ca. 10,000 years ago is correlated with the development of lakes, 
probably by deep thawing of ice-rich silt. At Birch Creek, a river cut 
exposes 12 m of lacustrine sediments and peat with loess above 
and below. The underlying loess contains the 150,000-year old Old 
Crow Tephra. By analogy with Holocene records, the lacustrine 
sequence probably represents a thaw-lake that formed in the previ- 
ous interglaciation (isotope sub-stage 5e, ca. 125,000 years B.P.). 
Sub-stage 5e was probably warmer than any part of the present 
interglacial and is an important analog for possible future green- 
house climates. Picea (spruce) pollen is more abundant in the 
interglacial sediments than in comparable Holocene sediments, 
and values of other pollen types also differ between interglacial 
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and Holocene. This suggests that vegetation and climate were un- 
like those of today. Comparison of the interglacial pollen with 
modern pollen spectra may allow estimation of vegetation and cli- 
mate in northeast Alaska during isotope stage 5e. As future 
climatic warming may be expected to affect permafrost, further in- 
formation is needed on the vegetational and climatic conditions 
that favor ice-melting and the formation of thaw lakes in loess. 


29481 (CONF-9006128-Vol.2, pp. 642) Arctic environments 
and global change: Evidence in deep permafrost tempere- 
tures, Canadian arctic archipelago. Taylor, A. (Geological Survey 
of Canada, Ottawa, Ontario (Canada)). Alaska Univ., Fairbanks, 
AK (United States). Dec 1991. From International conference on 
the role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In international conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

In considering the role of the polar regions in future global 
change, one may look toward these regions for evidence of past 
environmental change. Deep ground temperatures provide one 
window on past surface temperatures, which may be interpreted in 
terms not only of past climate but also of past environmental condi- 
tions. Across the Canadian Arctic Archipelago, there is no 
consistent curvature in deep ground temperature profiles that can 
be modeled in terms of warming of the past century. This contrasts 
with the result reported by Lachenbruch et al. [1986] for the Prud- 
hoe Bay area of Alaska and may be a consequence of the much 
larger region and wider well spacing considered in the Canadian 
case. Any curvature present varies from well to well and may be 
interpreted in terms of surface temperature changes of the order of 
1-3 K on the scale of decades to centuries. However, there is 
some evidence that these surface temperature histories may arise 
from long-term changes in palecenvironmental factors as well as 
climate. For instance, the paleociimate derived from oxygen iso- 
tope data at the Agassiz ice Cap has been compared with the 
geothermal signature at a well some 180 km to the west. For the 
Little Ice Age (LIA), the Agassiz paleociimate explains only half the 
measured variation in ground temperatures at the geothermal site; 
the remaining variation may be due to other environmental effects, 
such as an increase in snow cover following the LIA. This is consis- 
tent with extrapolated surface temperatures 7 K higher than other 
Arctic sites and the unusually deep snow cover observed today. 


29482 (CONF-9006128-Vol.2, pp. 649-657) A proxy late 
holocene climatic record deduced from northwest Alaska 
beach ridges. Mason, O.K. (Univ. of Alaska, Fairbanks (United 
States)); Jordan, J.W. Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In Intemational conference on the role of the polar regions in 
global change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

A climatically sensitive, oscillatory pattern of progradation and 
erosion is revealed in late Holocene accretionary sand ridge and 
barrier island complexes of Seward Peninsula, northwest Alaska. 
Archaeological and geological radiocarbon dates constrain the au- 
thors chronology for the Cape Espenberg beach ridge plain and 
the Shishmaref barrier islands, 50 km to the southwest. Cape Es- 
penberg, the depositional sink for the northeastward longshore 
transport system, contains the oldest sedimentary deposits: 3700 
+ 90 B.P. (6-23170) old grass from a paleosol in a low dune. The 
oldest date on the Shishmaref barrier islands is 1550 + 70 B.P. (6- 
23183) and implies that the modern barrier is a comparatively 
recent phenomenon. Late Holocene sedimentation along the Se- 
ward Peninsula varied between intervals of rapid progradation and 
erosion. Rapid progradetion predominated from 4000-3300 B.P. 
and from 2000-1200 B.P., with the generation of low beach ridges 
without dunes, separated by wide swales. During erosional periods 
higher dunes built atop beach ridges: as between 3300-2000 B.P. 
and intermittently from 1000 B.P. to the present. Dune formation 
correlates with the Neoglacial and Little Ice Age glacial advances 
and increased alluviation in northern and central Alaska, while 
rapid progradation is contemporaneous with warmer intervals of 
soil and/or peat formation atop alluvial terraces, dated to 4000- 
3500 and 2000-1000 B.P. In the last 1000 years, dune building is 
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linked with heightened storminess, as reflected in weather anoma- 
lies such as spring dust storms and winter thunderstorms in East 
Asia and European glacial expansions. 


29483 (CONF-9006128—Vol.2, pp. 658-662) Holocene loess 
and paleosois in Central Alaska: A proxy record of holocene 
climate change. Bigelow, N.H. (Univ. of Alaska, Fairbanks (United 
States)); Beget, J.E. Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From international conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In Intemational conference on the role of the polar regions in 
global change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

Episodic Holocene loess deposition and soil formation in the sed- 
iments of the Nenana valley of Central Alaska may reflect Holocene 
climate change. Periods of loess deposition seem to correlate with 
times of alpine glacier activity, while paleosols correspond to times 
of glacial retreat. These variations may reflect changes in solar ac- 
tivity. Other mechanisms, such as oprbitally forced changes in 
seasonality, volcanism, and atmospheric CO. variability may also 
have affected Holocene climates and loess deposition. 


29484 (CONF-9006128—Vol.2, pp. 663) Comparisons of late 

climatic development between the Arctic and 
Antarctic through calcareous nannofossils. Gard, G. (Univ. of 
Stockholm (Sweden)); Crux, J.A. Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In /nternational conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DES2013653. Source: OSTI; NTIS. 

The content of calcareous nannofossils (remnants of microscopic 
planktonic algae) have been documented in numerous sediment 
cores from the Norwegian and Greenland Seas and in ODP Hole 
704A from the subantarctic South Atlantic. Worldwide species ex- 
tinctions, inceptions and distinct abundance variations have been 
used to correlate and date the studied cores, which comprise the 
last 500,000 years. The biostratigraphy has been correlated to 
oxygen isotope stratigraphy which shows that intervals rich in nan- 
nofossils represent interglacial time periods. The calcareous 
nannofossils indicate that during the time period studied, climatic 
fluctuations were similar in character and timing in both the subarc- 
tic and the subantarctic South Atlantic. Abundance patterns of warm 
water species suggest that surface waters were warmer than today 
only during oxygen isotope substage 5e (the last interglacial). The 
environment was interglacial also during isotope stages 9, 11, and 
13, while stages 3 and 8 may have been characterized by interme- 
diate glacial conditions. A significantly colder environment than at 
present prevailed in isotope stages 2, 4, 6, 10 and 12. Isotope 
stage 7 appears to have been fully interglacial in the subantarctic 
South Atlantic, but intermediate glacial in the Norwegian sea. 


29485 (CONF-9006128—Vol.2, pp. 664) Japanese ice core 
studies In the polar regions. Watanabe, O. (National Inst. of Po- 
lar Research, Tokyo (Japan)); Fujii, Y.; Nishio, F.; Narita, H.; 
Nakawo, M.; Shoji, H. Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From international conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In International conference on the role of the polar regions in 
global change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

A 2,500-m-deep ice core drilling project is planned by Japanese 
glaciologists at the top of the ice sheet in Queen Maud Land, the 
second highest dome of the Antarctic ice sheet. The deep drilling 
will be carried out during 1993-1995 at a new inland base (77°22 
minutes S, 39°37 minutes E, 3807 m a.s.1.), 1,000 km away from 
Syowa Station (69°00 minutes S, 30°35 minutes E). The purpose 
of this project is to reconstruct climatic and environmental records 
during the past 15-20K years and also to obtain glaciological data 
relating to the ice sheet formation and the mass balance pro- 
cesses. This deep drilling is a project developed from a series of 
Grilling projects started at Mizuho Station in 1971. In August 1984, 
drilling at Mizuho Station reached a depth of 700.6 m. This core is 
estimated to cover the last 9,400 years. Ice core drilling in the Arc- 
tic and also in the third polar region, ie., the Himalayas and 
Kunlun Mountains, was also carried out in recent years. In 1983, 
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glacier drilling to a depth of 70 m at 5,400-m elevation in the Hi- 
malayas, and 86-m- deep drilling to the bottom in Svalbard were 
accomplished in 1987. A 205-m-deep drilling was carried out in 
southern Greenland in 1989. In this paper, the results obtained by 
these drilling projects will be reviewed and the prospect of the au- 
thors new drilling projects will be introduced. 


29486 (CONF-9006128—Vol.2, pp. 702) Methane and nitrous 
oxide in arctic permafrost. Rasmussen, R.A. (inst. of Atmospheric 
Sciences, Beaverton, OR (United States)); Khalil, M.A.K. Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

It is expected that, in the future, increasing levels of methane, ni- 
trous oxide, and the chlorofluorocarbons (chlorotrifluoromethane 
and dichlorodifluoromethane) will together add significantly to 
global warming; perhaps as much as increasing levels of carbon 
dioxide. The present concentrations of methane are about 2.5 
times more than normal interglacial levels, and concentrations of 
nitrous oxide are about 8% higher than during interglacial periods. 
According to the authors current understanding, these changes are 
caused primarily by increasing emissions due to human activities. 
The arctic permafrost is a large reservoir of methane and possibly 
also of nitrous oxide. In the future, as the polar regions warm from 
increasing CO2 and trace gases, large quantities of methane and 
nitrous oxide may be released from the permafrost, causing a posi- 
tive climatic feedback. The authors will show evidence for natural 
changes of CH, and N2O during glacial and interglacial times. 
They will report their recent experimental results on the amount of 
methane and nitrous oxide in arctic permafrost and estimate the 
magnitude of the possible feedbacks. 


29487 (CONF-9105116-, pp. 247-254) An investigation of 
the kinetics and hydrodynamics of the adsorption of dissolved 
metals by an immobilized bioadsorbent. Scott, C.D. (Oak Ridge 
National Lab., TN (United States)). Argonne National Lab., IL 
(United States). [1991]. From 9. symposium on energy engineering 
sciences: fluid and dynamical systems; Argonne, IL (United 
States); 13-15 May 1991. In Proceedings of the ninth symposium 
on energy engineering sciences: Fluid and dynamical systems. 
340p. Order Number DE91015974. Source: OSTI; NTIS. 

Various types of biological tissues have been shown to accumu- 
late large quantities of dissolved metals. Modified bone gel formed 
into stable bioadsorbent beads has particularly high capacity for 
various metals including Cu and Pb. In order to be able to predict 
the operation of systems utilizing this type of adsorbent, the kinet- 
ics of the adsorption process and the dynamics of mass transfer 
are being studied as necessary back-ground for the development 
of a predictive mathematical model. Adsorption isotherms and ef- 
fective diffusion coefficients are being measured. 


29488 (CONF-9109345-2) Spatial models of ecological 
systems and processes: The role of GIS. Hunsaker, C.T. (Oak 
Ridge National Lab., TN (United States)); Turner, M.G.; Nisbet, 
R.A.; Botkin, D.B.; Lam, D.; Browder, J.A.; Baker, W.L. Oak Ridge 
National Lab., TN (United States). [1991]. 36p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Conference on integrating geographic in- 
formation systems and environmental modeling; Boulder, CO 
(United States); 15-19 Sep 1991. Order Number DE92016884. 
Source: OSTI; NTIS; GPO Dep. 

This overview paper provides a foundation for the discussion of 
methods and techniques to integrate spatial ecological models with 
the technology of geographic information systems (GISs). A brief 
review is provided of historical modeling approaches for terrestrial, 
freshwater, and marine ecosystems that have some spatial compo- 
nent or can be extended into space. Examples of current spatial 
models are discussed for these ecosystems, and the use of distri- 
butional mosaic models for the simulation of broad-scale landscape 
disturbances such as fire and pests is examined. Spatial modeling 
is terrestrial and freshwater ecosystems in more advanced than in 
marine systems; however, marine systems are well suited for the 
application of GIS'’s and spatial models. Future needs and direc- 
tions that will enable ecological models to capitalize on the 





capabilities of GISs are discussed with regard to data base man- 
agement; remotely sensed data; landscape-level models; 
model-based management systems; data and model sensitivity, er- 
rors, and uncertainties; and environmental risk assessment. 


29489 (CONF-9205194—1) A large-scale throughfall manip- 
ulation experiment on Walker Branch Watershed. Turner, R.S.; 
Hanson, P.J.; Huston, M.A.; Garten, C.T. Jr.; Mulholland, P.J. Oak 
Ridge National Lab., TN (United States). [1992]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From international symposium on experimental 
manipulations of biota and biogeochemical cycling in eosystems- 
approach, methodologies, findings; nhagen (Denmark); 18-20 
May 1992. Order Number DE92015237. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A throughfall displacement experiment is being performed in a 
mixed-age upland-oak forest on the upper slopes of Walker Branch 
Watershed in eastern Tennessee to investigate the effects of de- 
creased and increased rainfall on individual species and ecosystem 
processes at the spatial scale of forest stands. Approximately 25% 
of the throughfall on the “dry” plot will be collected in polyethylene 
troughs suspended above the forest floor and the water transferred 
by gravity through pipes across the control plot for distribution onto 
the “wet” plot. Each plot is approximately 0.6 ha in size. The 25% 
reduction in soil moisture anticipated for the dry plot is equivalent 
to the driest growing season of the 1980's drought, which was cor- 
related with sapling mortality and reduced growth of yellow poplar 
on the watershed. The experimental treatments will last at least 5 
years. A wide range of biological and chemical characteristics of 
forest stands win be investigated, including: forest growth and 
physiological responses of major tree and understory species, leaf 
area index, herbivory, litter fall, understory competition, litter de- 
composition, soil organic matter and microbial populations, nutrient 
availability, soil and soil solution chemistry, and biogeochemical 
cycling processes. Data on vegetation growth, mortality, and repro- 
duction will be used in existing models of community structure to 
produce estimates of potential changes in species composition 
over longer time periods resulting from wet versus dry experimental 
scenarios. 


29490 (CONF-9207106—1) Scaling Issues for biodiversity 
protection. Pearson, S.M.; Turner, M.G.; Gardner, R.H.; O'Neill, 
R.V. Oak Ridge National Lab., TN (United States). [1992]. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From United States Department of 
Agriculture (USDA) forest service symposium on biodiversity in 
managed landscapes: theory and practice; Sacramento, CA 
(United States); 12-15 Jul 1992. Order Number DE92016689. 
Source: OSTI; NTIS; GPO Dep. 

Environmental heterogeneity, in both space and time, has been 
important in the evolution and maintenance of biodiversity. More- 
over, this heterogeneity is hierarchical in nature. Differences occur 
between biomes, between landscapes. Thus, hierarchical patterns 
of heterogeneity are a consequence of the the complexity within 
ecological communities, and the maintenance of biodiversity means 
the preservation of this complexity. Natural landscapes are dy- 
namic systems that exhibit temporal and spatial heterogeneity. 
However, the exploitative nature of human activity tends to simplify 
landscapes (Krummel et al. 1987). The challenge of preserving bio- 
diversity in managed landscapes is to incorporate natural levels of 
spatial and temporal heterogeneity into management schemes. The 
concept of scale has emerged as an important topic among ecolo- 
gists that recognize the role of heterogeneity in natural 
ecosystems. Subjects related to scale such as grain (level of de- 
tail) and extent (size of area or duration of time) are frequently 
used to determine the appropriate interpretation of ecological data. 
Likewise, scale is important when applying ecological principles to 
biodiversity protection and conservation. The scale of a conserva- 
tion endeavor affects the strategy involved, realistic goals, and 
probability of success. For instance, the spatial extent of a reserve 
system may be determined, for better or worse, by biogeography, 
distribution of surviving populations, political boundaries, or fiscal 
constraints. Our objectives are to: emphasize the importance of 
natural patterns of spatial and temporal heterogeneity, encourage a 
broader-scale perspective for conservation efforts, and illustrate the 
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interaction between landscape-level heterogeneity and organism- 
based scales of resource utilization with a simulation experiment. 


29491 (CONF-921086-1) Seasonally enhanced indoor 
radon in karst regions of the southern lans. Gammage, 
R.B.; Dudney, C.S.; Wilson, D.L. Oak Ridge National Lab., TN 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From The Amer- 
ican conference of Governmental industrial Hygienists (GIH) and 
the American Society of Heating, Refrigerating and Air-conditioning 
Engineers (ASHRAE); Atlanta, GA (United States); 18-21 Oct 1992. 
Order Number DE92014433. Source: OSTI; NTIS; GPO Dep. 

The ratios of winter/summer indoor radon levels for houses in 
different regions of the southern Appalachians are characterized by 
individual distributions with geometric means both 
above and below unity. In some counties and cities, subpopula- 
tions of houses have unusually exaggerated winter/summer ratios 
of indoor radon, as well as high indoor radon levels, during periods 
of either warm or cool weather. It is proposed that in many 
instances, houses are communicating with larger than normal un- 
derground reservoirs of radon-bearing air in hilly karst terrains; 
differences between the outdoor and underground air temperatures 
are believed to provide the aerostatic pressure differences for sea- 
sonally directed underground transport and subsequently elevated 
indoor radon. 


29492 (CORR-86-0284) Ranking ical com- 
pounds for selecting indicator contaminants at Savannah 
River Plant waste sites: Final Science Applications Inter- 
national Corp., McLean, VA (United States). 12 May 1986. 187p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (SAIC-—85/1863A). Order Number 
DE92017106. Source: OSTI; NTIS; GPO Dep. 

At the Savannah River Plant (SRP), there are 26 waste sites/ 
functional groups for which it will be necessary to conduct assess- 
ments to characterize the risk associated with the presence of a 
potentially large number of organic and inorganic substances. For 
the purpose of the risk assessment, however, it is impractical to 
evaluate risk associated with every contaminant present at a given 
site. Rather, the compounds present are to be ranked, and “indica- 
tor” compounds of greatest concern will be selected to serve as 
the focus of the assessment at each site. The selection of indicator 
compounds is based upon evaluation of the following factors: (1) 
the quantity of the compound present in the waste site, (2) the ex- 
tent of environmental contamination by the compound in the vicinity 
of the site, (3) the toxicity of the compound, (4) mobility of the 
compound in soil, (5) the aqueous solubility, (6) volatility, and (7) 
the persistence of the compound in the environment (half-life). The 
purpose of this document is to describe in detail the methodology 
used in selecting indicator compounds at SRP, and the results of 
method implementation. Section 1.2 which follow presents a review 
of existing approaches for identifying indicator compounds at waste 
sites. Section 2 describes the methodology developed for scoring 
and selecting indicator contaminants. Section 3 presents the re- 
sults of the implementation of the methodology. 


29493 (DOE/BP-1637) Columbia River System Operation 
Review: Scoping Document. Interagency Team, Portland, OR 
(United States). May 1991. 40p. Sponsored by Department of De- 
fense, Washington, DC (United States); USDOE, Washington, DC 
(United States); Department of the Interior, Washington, DC 
(United States). Order Number DE92017839. Source: OSTI; NTIS; 
GPO Dep. 

During the summer of 1990, more than 800 people in 14 cities 
around the region attended meetings organized by the Bonneville 
Power Administration (BPA), the Bureau of Reclamation (Reclama- 
tion), and the Corps of Engineers (Corps). What was the 
attraction? It was an opportunity for the public to voice its opinions 
on how one of the Pacific Northwest's most valuable assets, the 
Columbia river, should be managed. The System Operation Re- 
view Scoping Document describes what the three agencies learned 
throughout this first phase of the SOR, and provides details on the 
“scope” of the upcoming technical studies phase of the review. The 
Scoping Document describes the subject matter, breadth, and type 
of analyses that will occur during this next phase of the SOR. 
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29494 (DOE/EH-0238) Tiger Team Assessment of the 
Strategic Petroleum Reserve. USDOE Assistant Secretary for En- 
vironment, Safety, and Health, Washington, DC (United States). 
Apr 1992. 738p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92018589. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report documents the Tiger Team Assessment of the Strate- 
gic Petroleum Reserves (SPR) located in Louisiana and Texas, 
which consists of a project management office in New Orleans, a 
marine terminal located on the Mississippi River in Louisiana, and 
five crude oil storage sites in Louisiana and Texas. SPR is oper- 
ated by Boeing Petroleum Services, Inc. for the US Department of 
Energy (DOE). DOE's Office of Fossil Energy (FE) is the responsi- 
ble program organization and the Department of Energy Strategic 
Petroleum Reserve Project Management Office (SPRPMO) in 
Louisiana provides local oversight. The Tiger Team Assessment 
was conducted from March 9 to April 10, 1992, under the auspices 
of DOE's Office of Special Projects (OSP) under the Office of 
Environment, Safety and Health (EH). The assessment was com- 
prehensive, encompassing environmental, safety, and health 
(ES&H), and quality assurance (QA) disciplines; site remediation; 
facilities management; and waste management operations. Compli- 
ance with applicable Federal, States of Louisiana and Texas, and 
local regulations; applicable DOE Orders; best management prac- 
tices; and internal SPR requirements was assessed. In addition, an 
evaluation of the adequacy and effectiveness of SPRPMO and 
BPS management of the ES&H/QA and self-assessment programs 
was conducted. 6 fig., 22 tab. 


29495 (DOE/EH-0253) Tiger Team Assessment of the 


Naval Petroleum Reserves in California. USDOE Assistant Sec- 
retary for Environment, Safety, and Health, Washington, DC 
(United States). Dec 1991. 632p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92017384. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report documents the Tiger Team Assessment of the Naval 
Petroleum Reserves in California (NPRC) which consists of Naval 


Petroleum Reserve Number 1 (NPR-1), referred to as the Elk Hills 
oil field and Naval Petroleum Reserve Number 2 (NPR-2), referred 
to as the Buena Vista oil field, each located near Bakersfield, Cali- 
fornia. The Tiger Team Assessment was conducted from 
November 12 to December 13, 1991, under the auspices of DOE’s 
Office of Special Projects (OSP) under the Assistant Secretary for 
Environment, Safety and Health (EH). The assessment was com- 
prehensive, encompassing environmental, safety, and health 
(ES&H), and quality assurance (OA) disciplines; site remediation; 
facilities management; and waste management operations. Compli- 
ance with applicable Federal, State of California, and local 
regulations; applicable DOE Orders; best management practices; 
and internal NPRC requirements was assessed. In addition, an 
evaluation of the adequacy and effectiveness of DOE/NPRC, 
CUSA, and BPO! management of the ES&H/QA programs was 
conducted. 


29496 (DOE/ER/60711-T1) Environmental parameters 
controlling microbial activities in terrestrial subsurface envi- 
ronments: Technical completion report. Kieft, T.L. New Mexico 
Inst. of Mining and Technology, Socorro, NM (United States). Dept. 
of Biology. [1990]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG04-88ER60711. Order Number 
DE92018746. Source: OSTI; NTIS; GPO Dep. 

This project was begun in July 1988 as part of Phase | of the 
Deep Microbiology Subprogram. At this time, the Subprogram was 
preparing for sampling near the Savannah River Site (SRS) from 
what was being termed the “Investigator’s Hole.” This was the 
fourth hole drilled for sampling in the coastal plain sediments at a 
site near the SRS. Since there was a possibility of sampling from 
the saline Triassic basin in the deeper regions in this fourth hole, 
there was particular interest in quantifying halotolerant microorgan- 
isms from these samples and in determining the responses of 
subsurface microbes to a range of soft concentrations. Further in- 
terest in the soft tolerances of microbes from these coastal 
sediments arose from the fact that all of these sediments were de- 
posited under marine conditions. It was also anticipated that 
samples would be available from the shallow unsaturated (vadose) 
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zone at this site, so there was interest in quantifying microbial re- 
sponses to matric water potential as well as solute water potential. 
The initial objectives of this research project were to: characterize 
microbial communities in a saline aquifer; determine the potential 
for microbial metabolism of selected organic compounds in a saline 
aquifers; characterize microbial communities in unsaturated subsur- 
face materials (vadose zones); and determine the potential for 
microbial metabolism of selected organic compounds in unsatu- 
rated subsurface materials (vadose zones). Samples were 
collected from the borehole during a period extending from August 
to October 1988. A total of nine samples were express shipped to 
New Mexico Tech for analyses. These were all saturated zone 
samples from six different geological formations. Water contents 
and water potentials were measured at the time of sample arrival. 


29497 (DOE/ER/60820-3) The influence of intertacial prop- 
erties on two-phase liquid flow of organic contaminants in 
groundwater: Progress report, January 1, 1991—August 31, 
1991. Hayes, K.F.; Demond, A.H. Michigan Univ., Ann Arbor, Mi 
(United States). Aug 1991. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-89ER60820. Order 
Number DE92018078. Source: OSTI; NTIS; GPO Dep. 

An improved understanding of the factors influencing the move- 
ment of a separate organic liquid phase in groundwater aquifers is 
important to the US Department of Energy's efforts to alleviate 
groundwater contamination by many common solvents. The overall 
objective of this project is to investigate how changes in interfacial 
chemical properties affect two-phase flow relationships. Specifi- 
cally, the objective is to develop a quantitative theory that will 
enable the prediction of changes in the capillary pressure- 
saturation relationship, a fundamental constitutive relationship in 
muttiphase flow modeling, from changes in interfacial properties 
through a knowledge of their effect on wettability. The work over 
the past eight months of the project summarized here shows the 
interrelationship between the surface chemical properties of sorp- 
tion, electrophoretic mobility, contact angle, surface tension and 
capillary pressure, and how the effects on capillary pressure might 
be predicted on the basis of surface tension and contact angle. 
The model system we have been examining consists of o-xylene, 
water, silica sand, and cetyltrimethylammonium bromide (CTAB), in 
which all three interfacial tensions of the system change. 


29498 (DOE/ER/61200-1) [Transport of subsurface bacteria 
in porous media]. Arizona Univ., Tucson, AZ (United States). 
[1992]. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER61200. Order Number 
DE92018679. Source: OSTI; NTIS; GPO Dep. 

This report describes studies undertaken to better understand 
basic microbiology of deep underground regions with special refer- 
ence to Savannah River Plant. The studies related herein describe 
studies to enhance sampling methods of deep aquifers and soil 
columns, to develop equipment to better understand the migration 
of bacteria in deep soils, and to improve methods to culturing and 
maintaining deep isolates. 


29499 (DOE/NV-352) Workshop on methods for siting 
groundwater monitoring wells: Proceedings. Jacobson, E. 
(comp.). Nevada Univ., Reno, NV (United States). Desert Research 
Inst. Feb 1992. 553p. Sponsored by USDOE, Washington, DC 
(United States); Environmental Protection Agency, Washington, DC 
(United States). (CONF-901286—Summs.: U.S. Department of En- 
ergy (DOE)/Environmental Protection Agency (EPA) workshop on 
methods for siting ground-water monitoring wells, Las Vegas, NV 
(United States), 11-13 Dec 1990). Order Number DE92018516. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The primary purpose of this workshop was to identify methods 
for the optimum siting of groundwater monitoring wells to minimize 
the number required that will provide statistically and physically 
representative samples. In addition, the workshop served to identify 
information and data gaps, stimulated discussion and provided an 
opportunity for exchange of ideas between regulators and scien- 
tists interested in siting groundwater monitoring wells. These 
proceedings should serve these objectives and provide a source of 
relevant information which may be used to evaluate the current 
state of development of methods for siting groundwater monitoring 
wells and the additional research needs. The proceedings contain 





the agenda and list of attendees in the first section. The abstract 
and viewgraphs for each presentation are given in the second sec- 
tion. For several presentations, abstracts and viewgraphs were not 
received. After the presentations, four working groups were orga- 
nized and met for approximately a day. The working group leaders 
then gave a verbal summary of their sessions. This material was 
transcribed and is included in the next section of these proceed- 
ings. The appendices contain forms describing various methods 
discussed in the working groups. 


29500 (DOE/NV-354) Hydrology/Radionuclide Migration 
Program and related research activities: FY 1986 progress re- 
port, October 1, 1 ber 30, 1986. Jones, M.A. (comp.). 
Nevada Univ., Reno, NV (United States). Desert Research Inst. 
Feb 1992. 186p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-85NV10384. Order Number 
DE92017984. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of technical studies conducted 
under the Hydrology/Radionuclide Migration Program (HRMP) at 
the Nevada Test Site (NTS) for the period of October 1, 1985 
through September 30, 1986. The HRMP was initiated in 1973 as 
the Radionuclide Migration Program to study and better understand 
the hydrologic systems of the NTS and potential movement and 
rates of movement of radionuclides and other contaminants in- 
jected into these systems by underground nuclear testing. 


29501 (DOE/NV/10630—-29) Status of the flora and fauna on 
the Nevada Test Site, 1988: Results of continuing basic envi- 
ronmental monitoring, 1988. Hunter, R.B. 
(comp.). Reynolds Electrical and Engineering Co., Inc., Las Vegas, 
NV (United States). Jun 1992. 248p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC08-89NV10630. 
Order Number DE92018699. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1987 the US Department of Energy (DOE) initiated a program 
to monitor the health of the Nevada Test Site (NTS) plants and ani- 
mals in support of the National Environmental Protection Act. The 
program, part of DOE’s Basic Environmental Compliance and Mon- 


itoring Program (BECAMP), monitors perennial and ephemeral 
plants, the more common species of rodents and lizards, and the 
horses, deer, raptors and other large animals on the NTS. This is a 
report of data collected on these flora and fauna for the year 1988, 
the second year of monitoring. 


29502 (DOE/NV/10845-8) Hydrogeologic characterization 
of wells HTH-1, UE18, UEGe, and HTH-3, Nevada Test Site. 
Lyles, B.F.; McKay, W.A.; Chapman, J.B.; Tyler, S.W. Nevada 
Univ., Reno, NV (United States). Water Resources Center. Jun 
1991. 73p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-90NV10845. Order Number 
DE92017988. Source: OSTI; NTIS; INIS; GPO Dep. 

Monitoring for the migration of contaminants in groundwater or 
for the proper design of nuclear test emplacement holes at the 
Nevada Test Site (NTS) requires proper placement and completion 
of monitoring wells. This is only possible if the hydrogeologic sys- 
tem is understood in a regional and local context, necessitating 
data from existing wells and boreholes. Though the NTS Ground- 
water Characterization Project will be drilling wells, their great 
expense limits the number of new wells. However, there are many 
existing boreholes and wells on the NTS which have not been 
completely evaluated hydrologically. Some of these are incorpo- 
rated in the Long Term Hydrologic Monitoring Program (LTHMP) of 
the US Environmental Protection Agency (EPA), others are related 
to the testing programs. In all cases, additional site investigation in 
necessary to properly interpret the hydrogeologic data from these 
wells. Monitoring wells on the NTS are poorly characterized with 
regard to aquifers penetrated, vertical hydraulic gradients, and 
vertical variations in water quality. One of the goals of the well vali- 
dation program was to gain a thorough understanding of the 
parameters needed to interpret the source and fate potential haz- 
ardous and radioactive substances that may be detected in these 
wells in the future. One of the most critical parameters for monitor- 
ing is the knowledge of what aquifer or geologic unit is being 
sampled when a water sample is collected. Pumped water samples 
are weighted most heavily to the water quality of the most produc- 
tive (highest transmissivity) aquifer penetrated by the well. 


54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


29503 (DOE/OR-—1029-D3) Remedial investigation Report 
for the Plating Shop Container Areas (S-334 and S-351) at the 
Oak Ridge, Y-12 Plant, Oak Ridge, Tennessee. Oak Ridge Na- 
tional Lab., TN (United States). May 1992. 214p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC05-840S21400. (Y/ER-21-D3;ES/ER-36-D3). Order Number 
DE92018359. Source: OSTI; NTIS; GPO Dep. 

The Remedial Investigation (Ri) report summarizes and inter- 
prets Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) and Comprehensive Environmental Response, 
Compensation, and Liability Act Ri activites and resulting data for 
the Plating Shop Container Areas (S-334 and S-351) at the Y-12 
Plant on the United States Department of Energy (DOE) Oak 
Ridge Reservation in Oak Ridge, Tennessee. Spills at this site 
have released a variety of inorganic chemicals to the surrounding 
soil, specifically beryllium, chromium, cyanide, lead, and nickel. 
These inorganics are present in site soils at concentrations slightly 
above regional background levels. For the purposes of the RFI, the 
site entails a surtace area of 4200 ft®. These inorganic constituents 
were designated contaminants of concern in the baseline risk 
assessment on the basis of their toxicological properties and con- 
centration levels at the site. Evaluation of a hypothetical exposure 
scenario indicates that excavation of site soil would increase the 
likelihood of human exposure and associated risks. However, even 
under conservative assumptions, these risks pose no public health 
threat. These conclusions are based, in part, on specific assump- 
tions relating to the size of a hypothesized site excavation. If 
excavation is ever undertaken, then, as a best management prac- 
tice, we recommend that appropriate managers at Martin Marietta 
Energy Systems, Inc., be contacted and their recommendations 
followed to provide dust control and other worker protection mea- 
sures. 


29504 (DOE/RL-89-29-Rev.1) Environmental Restoration 
Remedial Action Field Office t Plan for the Hanford 
Site: Revision 1. USDOE Richland Operations Office, WA (United 
States). Apr 1992. 108p. by USDOE, Washington, DC 
(United States). Order Number DE92015551. Source: OST]; NTIS; 
GPO Dep. 

This document describes the plans, organization, and control 
systems to be used for management of the Hanford Site Environ- 
mental Restoration Remedial Action (ERRA) Program. This 
program includes assessment and cleanup of contaminated, inac- 
tive waste sites at the Hanford Site. 


29505 (DOE/RL-90-08) Remedial investigation/feasibility 
study work plan for the 100-BC-5 operable unit, Hanford Site, 
Richland, Washington. USDOE Richiand Operations Office, WA 
(United States); Westinghouse Hanford Co., Richland, WA (United 
States). Jul 1992. 368p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE92018160. Source: OSTI; NTIS; INIS; GPO Dep. 

Four areas of the Hanford Site (the 100, 200, 300, and 1100 Ar- 
eas) have been included on the US Environmental Protection 
Agency's (EPA's) National Priorities List (NPL) under the Compre- 
hensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA). The Tri-Party Agreement requires that the 
cleanup programs at the Hanford Site integrate the requirements of 
CERCLA, RCRA, and Washington State’s dangerous waste (the 
state’s RCRA-equivalent) program. This work plan and the at- 
tached supporting project plans establish the operable unit setting 
and the objectives, procedures, tasks, and schedule for conducting 
the CERCLA remedial investigation/feasibility study (RVFS) for the 
100-BC-5 operable unit. The 100-B/C Area consists of the 100-BC- 
5 groundwater operable unit and four source operable units. The 
100-BC-5 operable unit includes all contamination found in the 
aquifer soils and water beneath the 100-B/C Area. Source opera- 
ble units include facilities and unplanned release sites that are 
potential sources of contamination. 


29506 (DPST-83-508) A statistical analysis of personnel 
contaminations in 200 Area facilities. Wagner, M.A.; Stoddard, 
D.H. Du Pont de Nemours (E.I.) and Co., Aiken, SC (United 
States). Savannah River Lab. 18 May 1983. 15p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC09- 
76SRO00001 ;AC09-89SR18035. (DPST—83-508TL). Order Number 
DE92017938. Source: OSTI; NTIS; GPO Dep. 

This study determined the frequency statistics of personnel con- 
taminations in 200 Area facilities. These statistics are utilized in 
probability calculations for contamination risks, and are part of an 
effort to provide reliable information for use in safety studies. Data 
for this analysis were obtained from the 200 Area and the Tritium 
Area Fault Tree Data Banks and were analyzed with the aid of the 
STATPAC computer code. 


20507 (DPST-—84-847) Uranium studies in the Tims Branch 
and Steed Pond system. Hayes, D.W. Westinghouse Savannah 
River Co., Aiken, SC (United States). 1 Nov 1984. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SRO00001 ;ACO9-89SR18035. Order Number DE92016895. 
Source: OSTI; NTIS; GPO Dep. 

During the weekend of September 2-3, 1984, a part of the 
wooden spillway for Steed Pond gave way and the pond slowly 
drained. Consideration is being given to leaving Steed Pond dry. 
Steed Pond has accumulated some of the uranium discharged from 
300 Area operations and past surveys have shown that the ura- 
nium concentration in the sediments ranges between 20 and 531 
pCi/gm. The recently completed aerial survey of the exposed area 
of Steed Pond showed that the uranium was widely spread in the 
sediments of Steed Pond. Until ground cover is established over 
the exposed pond sediments, they will be subject to erosion. As 
much as 90 tons of sediment could be eroded from the exposed 
sediments in Steed Pond the first year, but the erosion could be 
reduced to 5-15 tons by establishing a ground cover such as rye 
grass. Only about 40% of the eroded sediment would be delivered 
to Upper Three Runs Creek, because most of the eroded sediment 
deposited before it reaches Upper Three Runs Creek. Less than 
20 mCi of uranium would be transported downstream the first year 
from erosion of Steed Pond sediments, and this could be reduced 
to 2— 5 mCi/year if ground cover is established. 


29508 (EGG—10617-1164) An aerial radiological survey of 
the former Chemetron factory site and surrounding area, New- 
burgh Heights, Ohio: Date of survey: April 1991. EG and G 
Energy Measurements, Inc., Las Vegas, NV (United States). Re- 
mote Sensing Lab. Apr 1992. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO8-88NV10617. 
Order Number DE92018951. Source: OSTI; NTIS; INIS; GPO Dep. 
An aerial radiological survey was conducted during the period 
April 15-27, 1991, over an area surrounding the former location of 
a Chemetron Corporation factory and an associated disposal site. 
The area surveyed is situated in Newburgh Heights, Ohio, 3 kilo- 
meters south of Cleveland, Ohio. The purpose of the survey was to 
measure and document the gamma ray environment of the former 
factory and dump site and surrounding area. Contour maps show- 
ing gamma radiation exposure rates at 1 meter above ground level 
were constructed from the aerial data and overlaid on an aerial 
photograph of the area. The exposure rates measured within the 
survey region were generally uniform and typical of natural 
background: 3-7 microroentgens per hour (uR/h), excluding an es- 
timated cosmic ray contribution of 3.6 uR/h. Enhanced exposure 
rates not attributable to natural background were measured over 
three areas within the survey region. Two areas, both within the 
boundary of a sewage processing plant, showed evidence of 
cobalt-60 (CO). A third area, measured over a chemical factory, 
showed evidence of thorium-232 (?52Th). Radionuclide assays of 
soil samples and pressurized ionization chamber measurements 
were obtained at seven locations within the survey boundaries. 
These measurements are in agreement with the aerial data. 


29509 (EGG-GEO-10274) FLASH: A finite element com- 
puter code for variably saturated flow. Baca, R.G.; Magnuson, 
S.O. EG and G Idaho, Inc., Idaho Falls, ID (United States). May 
1992. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE92018038. Source: OSTI; NTIS; INIS; GPO Dep. 

A numerical model was developed for use in performance as- 
sessment studies at the INEL. The numerical model, referred to as 
the FLASH computer code, is designed to simulate two- 
dimensional fluid flow in fractured-porous media. The code is 
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specifically designed to model variably saturated flow in an arid 
site vadose zone and saturated flow in an unconfined aquifer. In 
addition, the code also has the capability to simulate heat conduc- 
tion in the vadose zone. This report presents the following: 
description of the conceptual frame-work and mathematical theory; 
derivations of the finite element techniques and algorithms; compu- 
tational examples that illustrate the capability of the code; and 
input instructions for the general use of the code. The FLASH com- 
puter code is aimed at providing environmental scientists at the 
INEL with a predictive tool for the subsurface water pathway. This 
numerical model is expected to be widely used in performance as- 
sessments for: (1) the Remedial Investigation/Feasibility Study 
process and (2) compliance studies required by the US Depart- 
ment of Energy Order 5820.2A. 


29510 (EGG-M-91365) Addressing earthquake strong 
ground motion issues at the Idaho National Engineering Labo- 
ratory. Wong, |.G. (Woodward-Clyde Consultants, Oakland, CA 
(United States)); Silva, W.J.; Stark, C.L.; Jackson, S.; Smith, R.P. 
EG and G Idaho, Inc., Idaho Falls, ID (United States). [1991]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. (CONF-9110122-29: Natural phenom- 
ena hazards mitigation conference, St. Louis, MO (United States), 
15-18 Oct 1991). Order Number DE92017841. Source: OSTI; 
NTIS; GPO Dep. 

In the course of reassessing seismic hazards at the Idaho Na- 
tional Engineering Laboratory (INEL), several key issues have 
been raised concerning the effects of the earthquake source and 
site geology on potential strong ground motions that might be gen- 
erated by a large earthquake. The design earthquake for the INEL 
is an approximate moment magnitude (Mw) 7 event that may occur 
on the southern portion of the Lemhi fault, a Basin and Range nor- 
mal fault that is located on the northwestern boundary of the 
eastern Snake River Plain and the INEL, within 10 to 27km of sev- 
eral major facilities. Because the locations of these facilities place 
them at close distances to a large earthquake and generally along 
strike of the causative fault, the effects of source rupture dynamics 
(e.g., directivity) could be critical in enhancing potential ground 
shaking at the INEL. An additional source issue that has been ad- 
dressed is the value of stress drop to use in ground motions 
predictions. In terms of site geology, it has been questioned 
whether the interbedded volcanic stratigraphy beneath the ESRP 
and the INEL attenuates ground motions to a greater degree than 
a typical rock site in the western US. These three issues have 
been investigated employing a stochastic ground motion methodol- 
ogy which incorporates the Band-Limited-White-Noise source 
model for both a point source and finite fault, random vibration the- 
ory and an equivalent linear approach to model soil response. 


29511 (EGG-M-91416) Radiological and hazardous mate- 
rial measurement system. Karvinen, J.R. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
(CONF-920307—82: Waste management '92, Tucson, AZ (United 
States), 1-5 Mar 1992). Order Number DE92017857. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Existing nuclear waste assay systems do not have the measure- 
ment threshold or volume production rate capabilities required for a 
meaningful remediation of the significant amounts of nuclear waste 
at many of the DOE facilities. The conceptual design of the Radio- 
logical and Hazardous Material Measurement System, (RHMMS) 
was in response to engineering requirements for the remediation of 
uncharacterized buried nuclear waste in the Radioactive Waste 
Management Complex (RWMC) at the Idaho National Engineering 
Laboratory (INEL). The RHMMS is an_ integrated, multi- 
measurement processor with projected capabilities of measuring 
fissile and fertile materials to threshold levels below 10 nCi/g, at a 
volume production rate approaching 300 barrel equivalents per 
day. The processor also has the waste refinement capability of re- 
moving material which exceeds transuranic (TRU) levels from the 
bulk waste material. This paper addresses only the development of 
the measurement systems required for characterizing the waste. 


29512 (EGG-M-92071) Quaternary volcanism, tectonics, 
and sedimentation in the Idaho National Engineering Labora- 
tory area. Hackett, W.R.; Smith, R.P. EG and G Idaho, Inc., Idaho 
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Falls, ID (United States). [1992]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
(CONF-9205227—1: Utah geology and mineral field excursion 
meeting, Ogden, UT (United States), May 1992). Order Number 
DE92017851. Source: OSTI; NTIS; GPO Dep. 

In this article, we discuss the regional context and describe lo- 
calities for a two-day field excursion in the vicinity of the Idaho 
National Engineering Laboratory (INEL). We address several geo- 
logic themes: (1) Late Cenozoic, bimodal volcanism of the Eastern 
Snake River Plain (ESRP), (2) the regional tectonics and structural 
geology of the Basin and Range province to the northwest of the 
ESRP, (8) fluvial, lacustrine, and aeolian sedimentation in the INEL 
area, and (4) the influence of Quaternary volcanism and tectonics 
on sedimentation near the INEL. 


29513 (EML-546) Semi-annual report of the Department of 
Energy, Office of Environmental Restoration and Waste Man- 
agement, Quality Assessment Program. Sanderson, C.G.; 
Scarpitta, S.C. USDOE Environmental Measurements Lab., New 
York, NY (United States). 1 Jul 1992. 129p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92016518. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results from the analysis of the 36th set 
of environmental quality assessment samples (QAP 36) that were 
received on or before January 2, 1992. This Quality Assessment 
Program (QAP) is designed to test the quality of the environmental 
measurements being reported to the Department of Energy by its 
contractors. Since 1976, real or synthetic environmental samples 
that have been prepared and thoroughly analyzed at the Environ- 
mental Measurements Laboratory (EML) have been distributed at 
first quarterly and then semi-annually to these contractors. Their re- 
sults, which are returned to EML within 90 days, are complied with 
EML's results and are reported back to the participating contractors 
30 days later. A summary of the reported results is available to the 
participants 3 days after the reporting deadline via a modem- 
telephone connection to the EML computer. 


20514 (EMO—1028-Vol.4) [Environmental investigation of 
ground water contamination at Wright- Patterson Air Force 
Base, Ohio]: Volume 4, Health and Safety Plan (HSP); Phase 1, 
Task 4 Field investigation report: Draft. Pacific Northwest Lab., 
Richland, WA (United States). Environmental Management Opera- 
tions; IT Corp., Cincinnati, OH (United States). Oct 1991. 115p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92016239. Source: OSTI; NTIS; GPO Dep. 

This Health and Safety Plan (HSP) was developed for the 
Environmental Investigation of Ground-water Contamination Investi- 
gation at Wright-Patterson Air Force Base near Dayton, Ohio, 
based on the projected scope of work for the Phase 1, Task 4 Field 
Investigation. The HSP describes hazards that may be encoun- 
tered during the investigation, assesses the hazards, and indicates 
what type of personal protective equipment is to be used for each 
task performed. The HSP also addresses the medical monitoring 
program, decontamination procedures, air monitoring, training, site 
control, accident prevention, and emergency response. 


29515 (ENEA-RT-AMB—91-20) Thermal inertia and soll 
moisture computation by Carlson. Cagnetti, V.; Corticelli, M.A.; 
Santucci, R.; Vestrucci, P. ENEA, Casaccia (Italy). Area Energia 
Ambiente e Salute. 1992. 35p. (in Italian). (RT/AMB-91-20). Order 
Number DE92544774. Source: OSTI; NTIS (US Sales Only). 

The code CARLSON, based on a model developed by Dr. Toby 
N. Varlson of the Pennsylvania State University, can calculate the 
evolution of several meteorological parameters. The thermal bal- 
ance is calculated on the basis of both the thermal inertia and 
moisture of the soil even in presence of vegetation. An iterative 
LUT (Look Up Table) correlates the parameters (thermal inertia and 


moisture content) with the diurnal temperature variation of the soil’s 
surface. 


29516 (ES/ER/TM-14) An overview of the Multimedia Envi- 
ronmental Pollutant Assessment System: Environmental 
Restoration Program. Michel, K.L. Oak Ridge National Lab., TN 


(United States). Jun 1992. 40p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92018075. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the Multimedia Environmental Pollutant As- 
sessment System (MEPAS) computer model designed by Pacific 
Northwest Laboratory for use in evaluating the health risks associ- 
ated with US Department of Energy (DOE) waste sites. This report 
has been prepared to provide DOE Oak Ridge Field Office person- 
nel with a simplified explanation of MEPAS and an understanding 
of how MEPAS is used to quantify potential risks to human health. 
The scope and limitations of the MEPAS model are presented, and 
the possible contaminant release media and transport pathways 
are outlined. The two main types of health indexes generated — the 
hazard potential index (HP!) and the maximum individual index are 
described; and calculations used to obtain these indexes are pre- 
sented. Guidance on interpretation of the HP! is also included. 
Finally, the HPI calculations for 3 contaminants in a hypothetical 
environmental problem are demonstrated. 


29517 (ES/ER/TM-31) US Department of Energy Oak Ridge 
Field Office Environmental Restoration Program review: FY 
1983-94 prioritization and pr lon summaries. 
Oak Ridge National Lab., TN (United States). May 1992. 152p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400 ;AC05-760R00001. Order Number 
DE92018736. Source: OSTI; NTIS; INIS; GPO Dep. 

This document summarizes the baselined FY 1993 Department 
of Energy Oak Ridge Field Office (DOE-OR) Environmental 
Restoration Program task priorities, budgets, and associated ab- 
breviated task descriptions. Also included is a description of the 
approach utilized to establish priorities for the FY 1993 and FY 
1994 budget process. Abbreviated task descriptions for FY 1994 
are also included in priority listing. These FY 1994 tasks form the 


basis for the Activity Data Sheets prepared for DOE-OR that were 
submitted in May 1992. 


29518 (ESH-EMS—-91-0089) The Savannah River Site’s 
Groundwater Monitoring Program, third quarter 1991. Westing- 
house Savannah River Co., Aiken, SC (United States); Exploration 
Resources, Inc., Athens, GA (United States). 17 Feb 1992. 667p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE92017876. Source: 
OSTI; NTIS; GPO Dep. 

The Environmental Protection nv/Environmental Moni- 
toring Section (EPD/EMS) administers the Savannah River Site’s 
(SRS) Groundwater Monitoring Program. During third quarter 1991, 
EPD/EMS conducted extensive sampling of monitoring wells. Ana- 
lytical results from third quarter 1991 are listed in this report. 


29519 (ETDE-mf-92558017) Mercury-contaminated solis. A 
iRerature study for the assessment of the behavior of mercury 
and Its compounds. Bayerisches Staatsministerium fuer Lan- 
desentwicklung und Umweltfragen. Materialien. Schuster, E. 
Technische Univ. Muenchen (Germany). Lehrstuhl fuer Bo- 
denkunde; Bayerisches Staatsministerium fuer Landesentwicklung 
und Umweltfragen, Muenchen (Germany). [1992] 165p. (in Ger- 
man). Order Number DE92558017. Source: OSTI; NTIS (US Sales 
Only). 

The literature study investigates the element mercury and its fate 
in soils. The Hg contamination of air, which is incressing globally, 
can lead through long-distance transport of Hg to a creeping, 
regional contamination of hitherto unpolluted areas and is thus re- 
ceiving increassed interest in ecosystem research. Starting from 
the ubiquitous occurence of mercury, the natural and anthropogenic 
sources of Hg in the soil are reviewed in the first part in order to 
derive information on how Hg gets, its concentrations in the soil, 
and how it is dispersed in the soil. Concentration and transport on 
the global atmosphere are further fields of importance on account 
of its special chemical characteristics. The second part discusses 
the biogeochemical behavior of Hg in soils; the main fields of inter- 
est are the forms of bonding in the soil. The fird part goes onto the 
displacement of Hg in the soil system and the exchange with other 
compartments of the ecosystem. Essential points are the displace- 
ment of Hg in groundwater, the transfer into plants and the 
gaseous dispersion into the atmosphere. A separate part follows 
on the status of the mathematical modelling of Hg in the soil. The 





ERA Vol. 17, No. 10 363 





54 ENVIRONMENTAL SCIENCES 
5402 Environmental! Sciences, Terrestrial 


report closes with an attempted evaluation of the knowledge de- 
rived from the previous. chapters concerning the handling of real 
contamination cases. This includes general considerations for the 
evaluation of pollutant contaminations in siuks. Modern techniques 
for the sanitation of contaminated sites are introduced. Every chap- 
ter has a brief summary at the end. (orig/BBR). 


22520 (GSF—-40/91) Experimental verification of dynamic 
radicecological models after the Chernobyl reactor accident. 
Voigt, G. (GSF - Forschungszentrum fuer Umwelt und Gesundheit 
GmbH, Neuherberg (Germany). Inst. fuer Strahlenschutz); Mueller, 
H.; Proehi, G.; Stocke, H.; Paretzke, H.G. GSF - Forschungszen- 
trum fuer Umwelt und Gesundheit GmbH, Neuherberg (Germany); 
Bundesministerium fuer Umwelt, Naturschutz und Reaktorsicher- 
heit, Bonn (Germany). 1992. 70p. (in German). Contract BMU 
St.Sch. 1055. Order Number DE92548185. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Aliso published as report BMU—1991-292, 1991, 71 p. 

The comparitive analysis uses model data and data derived from 
field experiments. The translocation factors for Cs-134 and Cs-137 
in edible plants have been determined after spraying of fields with 
Chernobyl fallout rainwater, considering the time of irrigation in re- 
lation to plant growth, and are shown to be the following: 0.002 - 
0.13 in winter wheat, 0.003 - 0.09 in spring wheat, 0.002 - 0.27 in 
winter rye, 0.002 - 0.04 in barley, 0.05 - 0.35 in potatoes, 0.02 - 
0.07 in carrots, 0.04 - 0.3 in bush beans, 0.1 - 0.5 in cabbage. The 
weathering half-life in lettuce is 10 days. The transfer factors for 
Cs-137 uptake by the roots have been determined to be 0.002 on 
the avarage for grain, 0.002 for potatoes, 0.004 for white cabbage, 
0.003 for bush beans and carrots, and 0.007 for lettuce. The mea- 
sured data agree well with the radioecological concentration data 
predicted by the ECOSYS model for post-Chernobyl radionuclide 
distribution. Some results of the verification could be used to 
improve the results of the ECOSYS model by modification of cer- 
tain parameters. (orig/HP). 


29521 (HPR-88-001) Wells monitored by the Health Pro- 
tection Department: Includes current and past monitoring (as 
of October 8, 1987). Olson, C.M. (Du Pont de Nemours (E.|.) and 
Co., Aiken, SC (United States). Savannah River Plant). Du Pont de 
Nemours (E.l.) and Co., Aiken, SC (United States). Savannah 
River Plant; Exploration Software, Athens, GA (United States). 
[1988]. 126p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001 ;AC09-89SR18035. Or- 
der Number DE92018533. Source: OSTI; NTIS; INIS; GPO Dep. 
This report is an inventory of all wells that are, or have been, 
monitored by the Health Protection Department (HP) since the 
start-up of the Savannah River Plant (SRP), and includes wells 
monitored by special request and SRL research wells. The purpose 
of this report is as follows: (1) to provide a historical record of the 
wells that HP has monitored (2) to provide a document containing 
a list of wells that are currently in the Groundwater Monitoring Pro- 
gram; and, (3) to provide pertinent information about all wells listed 
in this inventory. The wells contained in this report are organized 
alphabetically, based on the three letter Well Data File code. Under 
each well heading, two sections are possible: “active” or “aban- 
doned or inactive.” Active wells are currently being monitored for 
chemical and/or radioactive parameters. Abandoned or inactive 
wells have been removed from service and sealed or have only 
been removed from service. Wells in progress are not included. 


29522 (INFO-0371) Calibration and validation of FEMWA- 
TER/FEMWASTE. Lafleur, D.W. (INTERA Technologies, Ottawa, 
ON (Canada)); Raven, K.G. Atomic Energy Control Board, Ottawa, 
ON (Canada). Mar 1990. 150p. Order Number DE92640388. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this study was to evaluate the ability of the 
FEMWATER/FEMWASTE computer models to simulate groundwa- 
ter and contaminant transport at Canadian uranium mine tailings 
sites. The study involved development and calibration of simulation 
models for the Nordic tailings area, Elliot Lake, Ontario, using his- 
torical data. Prediction of pH and radium 226 concentrations were 
then made and compared to recently collected field data. The mod- 
els poorly predicted most regions of the current groundwater 
contaminant plumes. This was attributed to the simplistic treatment 
of geochemical processes within the model, uncertainty regarding 
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source term configuration, the two-dimensional nature of the flow 
model and the uncertainties of the geochemical results. Three- 
dimensional flow models coupled to multi-component geochemical 
models may be more suitable to assessing migration of contami- 
nated groundwater at uranium mine tailings sites. 


29523 (INIS-BR-2932, pp. 152-155) Crustal contamination 
evidences during the brazilian syenite from mantelic derive- 
tion, in Brazil northeast. Guimaraes, |.P. (Pernambuco Univ., 
Recife, PE (Brazil). Dept. de Geologia); Silva Filho, A.F. da. So- 
ciedade Brasileira de Geologia, Recife, PE (Brazil). Nucleo do 
Nordeste. 1991. 395p. (In Portuguese). (CONF-9111252-: 14. 
symposium on geology from Northeast, Recife (Brazil), 15-20 Nov 
1991). In Proceedings of the 14. Symposium on Geology from 
Northeast. Order Number DE92639947. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. SYENITES/geochemical sur- 
veys; ABSORPTION SPECTROSCOPY; BRAZIL; NEUTRON 
ACTIVATION ANALYSIS; SYENITES; X-RAY FLUORESCENCE 
ANALYSIS 


29524  (INIS-JP—-005, pp. 68-75) Pb-210 and Po-210 from ac- 
tive volcanoes in Japan. Komura, K. (Kanazawa Univ. (Japan)); 
Uchida, K.; Yamamoto, M.; Ueno, K. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. in- 
ternational symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third international symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 

The concentration of Pb-210 and Po-210 in the surface air of 
volcanic areas is of considerable interest from the viewpoints of 
geochemistry, geophysics and also health physics, because these 
nuclides are the useful tracers for the estimation of the residence 
time or life time of aerosols, and give the significant radiation dose 
due to inhalation and ingestion through food stuffs. Since the es- 
tablishment of Low Level Radioactivity Laboratory, Kanazawa 
University, in 1976, the measurement of environmental radioactivity 
has been one of the main subjects, and the measurement of Pb- 
210 and Po-210 in the surface air of Kagoshima was begun in 
1987 to estimate the contribution from Volcano Sakurajima. in this 
study, the measurement of Pb-210 and Po-210 in air borne parti- 
cles collected with air samplers, volcanic ash and lava of volcano 
Sakurajima of which the age of eruption is known. Moreover, the 
Po-210 in the volcanic gas and sulfur sublimate in the samples col- 
lected in four active volcanoes in Hokkaido was measured. The 
experiment and the results are reported. (K.I.). 


29525 (INIS-mf—13210) Second international tsunami work- 
shop on the technical aspects of tsunami warning systems, 
tsunami analysis, preparedness, observation and instrumente- 
tion: Submitted . Workshop report. United Nations 
Educational, Scientific and Cultural Organization (UNESCO), 75 - 
Paris (France). Intergovernmental Oceanographic Commission 
(1OC). 1989 292p. (CONF-8908293-: 2. international tsunami 
workshop on the technical aspects of tsunami warning systems, 
tsuname analysis, preparedness, observation and instrumentation, 
Novosibirsk (Russian Federation), 4 Aug 1989). Order Number 
DE92642187. Source: OSTI; NTIS (US Sales Only); INIS. 

The Second Workshop on the Technical Aspects of Tsunami 
Warning Systems, Tsunami Analysis, Preparedness, Observation, 
and Instrumentation, sponsored and convened by the Intergovern- 
mental Oceanographic Commission (IOC), was held on 1-2 August 
1989, in the modern and attractive research town of Academ- 
gorodok, which is located 20 km south from downtown Novosibirsk, 
the capital of Siberia, USSR. The Program was arranged in eight 
major areas of interest covering the following: Opening and Intro- 
duction; Survey of Existing Tsunami Warning Centers - present 
status, results of work, plans for future development; Survey of 
some existing seismic data processing systems and future projects; 
Methods for fast evaluation of Tsunami potential and perspectives 
of their implementation; Tsunami data bases; Tsunami instrumenta- 
tion and observations; Tsunami preparedness; and finally, a 
general discussion and adoption of recommendations. The 
Workshop presentations not only addressed the conceptual im- 
provements that have been made, but focused on the inner 





workings of the Tsunami Warning System, as well, including com- 
puter applications, on-line processing and numerical modelling. 
Furthermore, presentations reported on progress has been made in 
the last few years on data telemetry, instrumentation and commu- 
nications. Emphasis was placed on new concepts and their 
application into operational techniques that can result in improve- 
ments in data collection, rapid processing of the data, in analysis 
and prediction. A Summary Report on the Second International 
Tsunami Workshop, containing abstracted and annotated proceed- 
ings has been published as a separate report. The present Report 
is a Supplement to the Summary Report and contains the full text 
of the papers presented at this Workshop. Refs, figs and tabs. 


29526 (INIS-mf-13210, pp. 7-12) Survey of existing tsunami 
warning centers - Present status, results of work, plans for fu- 
ture development. Burton, G.D. (Pacific Tsunami Warning Center, 
Oahu, HI (United States)). United Nations Educational, Scientific 
and Cultural Organization (UNESCO), 75 - Paris (France). Inter- 
governmental Oceanographic Commission (IOC). 1989. 292p. 
(CONF-8908293-—: 2. international tsunami workshop on the techni- 
cal aspects of tsunami warning systems, tsuname analysis, 
preparedness, observation and instrumentation, Novosibirsk (Rus- 
sian Federation), 4-5 Aug 1989). In Second international tsunami 
workshop on the technical aspects of tsunami warming systems, 
tsunami analysis, preparedness, observation and instrumentation: 
Submitted papers. Order Number DE92642187. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Tsunami Warning System of the Pacific exists as an exam- 
ple of participatory coordination between ICG/ITSU member 
nations throughout the Pacific Basin. The involvement and partici- 
pation by many nations has continued to result in significant 
improvements in the TWS. Although recent operational improve- 
ments at PTWC have resulted in the provision of enhanced 
tsunami warning services, even greater improvements are antici- 
pated over the coming year as PTWC implements the improved 
automation technology provided by the Concurrent/Masscomp 
6600 minicomputer, increased coverage for both seismic and sea 
level data, improved tsunami evaluation techniques, and increased 


participation by ICG/ITSU participants. 2 figs. 


29527 (INIS-mf—13210, pp. 13-17) Hawali Regional Tsunami 
Warning Center. Burton, G.D. (Pacific Tsunami Warning Center, 
Oahu, HI (United States)). United Nations Educational, Scientific 
and Cultural Organization (UNESCO), 75 - Paris (France). Inter- 
governmental Oceanographic Commission (IOC). 1989. 292p. 
(CONF-8908293-: 2. international tsunami workshop on the techni- 
cal aspects of tsunami warning systems, tsuname analysis, 
preparedness, observation and instrumentation, Novosibirsk (Rus- 
sian Federation), 4-5 Aug 1989). In Second international tsunami 
workshop on the technical aspects of tsunami warming systems, 
tsunami analysis, preparedness, observation and instrumentation: 
Submitted papers. Order Number DE92642187. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 figs. HAWAli/‘tsunamis; TSUNAMIS/ 
alarm systems; COMPUTER NETWORKS; FORECASTING; 
HAWAII; TSUNAMIS; OPERATION; SEISMIC DETECTION 


29528 (INIS-mf-13210, pp. 18-36) The tsunami warning 
center in Alaska. Sokolowski, T.J. (Alaska Tsunami Warning Cen- 
ter, Palmer, AK (United States)). United Nations Educational, 
Scientific and Cultural Organization (UNESCO), 75 - Paris 
(France). Intergovernmental Oceanographic Commission (IOC). 
1989. 292p. (CONF-8908293-: 2. international tsunami workshop 
on the technical aspects of tsunami warning systems, tsuname 
analysis, preparedness, observation and instrumentation, Novosi- 
birsk (Russian Federation), 4-5 Aug 1989). In Second international 
tsunami workshop on the technical aspects of tsunami warming 
systems, tsunami analysis, preparedness, observation and instru- 
mentation: Submitted papers. Order Number DE92642187. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Alaska Tsunami Warning Center (ATWC) has implemented 
many major changes in order to provide timely and effective 
tsunami warning services for coastal populations in Alaska, and the 
west coasts of Canada and the lower 48 States. The basis for 
these improvements was the integration of computers and associ- 
ated developments into the ATWC’'s operations. New concepts, 
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technique developments, procedures, computers, and equipment 
were implemented which resulted in a highly automated warning 
system which analyzes data from potential tsunamigenic earth- 
quakes in real-time, and immediately disseminates necessary 
critical information to affected coastal populations. These advance- 
ments are leading toward an automated expert system. The 
present system has been exercised for seven recent potential 
tsunamigenic earthquakes and has proven to be very timely with 
tsunami warnings being issued in an average of 11 minutes after 
the origin time of an earthquake. Seismic and tide data networks 
have been enlarged to improve the accuracy and timeliness in lo- 
cating and sizing earthquakes, and for confirming the existence of 
a tsunami. New techniques and equipment are being implemented 
to collect, analyze and process tide data via micro computers. All 
critical warning and watch information messages are generated by 
computers which are linked to a satellite and high speed 
teletypewriter communication systems for rapid dissemination of in- 
formation. The ATWC's community preparedness efforts have been 
expanded to aid these individuals who may be caught in the imme- 
diate vicinity of a violent earthquake and its subsequent tsunami. 
(author). 14 refs, 6 figs. 


29529 (INIS-mf—13210, pp. 37-38) Japan tsunami warning 
system. Hamada, N. (Japan Meteorological Agency, Tokyo 
(Japan). Earthquake and Tsunami Observation Div.). United Na- 
tions Educational, Scientific and Cultural Organization (UNESCO), 
75 - Paris (France). Intergovernmental Oceanographic Commission 
(IOC). 1989. 292p. (CONF-8908293-: 2. international tsunami 
workshop on the technical aspects of tsunami warning systems, 
tsuname analysis, preparedness, observation and instrumentation, 
Novosibirsk (Russian Federation), 4-5 Aug 1989). In Second inter- 
national tsunami workshop on the technical aspects of tsunami 
waming systems, tsunami analysis, preparedness, observation and 
instrumentation: Submitted papers. Order Number DE92642187. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. JAPAN/tsunamis; TSUNAMIS/alarm 
systems; EARTHQUAKES; JAPAN; TSUNAMIS; SEISMIC DETEC- 
TION 


29530 (INIS-mf—13210, pp. 39-43) Tsunami warning system 
In the USSR. Kouznetsov, B.A. (Yuzhno-Sakhalinsk (Russian Fed- 
eration)). United Nations Educational, Scientific and Cultural 
Organization (UNESCO), 75 - Paris (France). Intergovernmental 
Oceanographic Commission (IOC). 1989. 292p. (CONF-8908293-: 
2. international tsunami workshop on the technical aspects of 
tsunami warning systems, tsuname analysis, preparedness, obser- 
vation and instrumentation, Novosibirsk (Russian Federation), 4-5 
Aug 1989). In Second international tsunami workshop on the tech- 
nical aspects of tsunami waming systems, tsunami analysis, 
preparedness, observation and instrumentation: Submitted papers. 
Order Number DE92642187. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. TSUNAMIS/alarm systems; USSR/ 
tsunamis; FORECASTING; SEISMIC DETECTION; TSUNAMIS; 
USSR 


29531 (INIS-mf-13210, pp. 44-67) French Polynesia tsunami 
warning center (CPPT). Talandier, J. (CEA, Centre Polynesien de 
Prevention des Tsunamis, Papeete (Tahiti). Lab. de Geophysique). 
United Nations Educational, Scientific and Cultural Organization 
(UNESCO), 75 - Paris (France). Intergovernmental Oceanographic 
Commission (IOC). 1989. 292p. (CONF-8908293-: 2. international 
tsunami workshop on the technical aspects of tsunami warning 
systems, tsuname analysis, preparedness, observation and instru- 
mentation, Novosibirsk (Russian Federation), 4-5 Aug 1989). In 
Second international tsunami workshop on the technical aspects of 
tsunami warning systems, tsunami analysis, preparedness, obser- 
vation and instrumentation: Submitted papers. Order Number 
DE92642187. Source: OSTI; NTIS (US Sales Only); INIS. 

The Geophysical Laboratory, which is also the French Polynesia 
Tsunami Warning Center (Centre Polynesien de Prevention des 
Tsunamis - CPPT) disposes of the data recorded by the Polyne- 
sian Seismic Network which includes 21 short-period stations, 4 
broad-band three component long period stations and 2 tide gauge 
stations. These stations are, for the most, telemetred toward the 
CPPT in Tahiti which is equipped with data processing means. The 
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data acquisition is performed on optic discs, tape drive recordings 
and graphic recordings. In the CPPT, the Tsunami Warning is 
based on the measurements of the Seismic Moment through the 
mantle magnitude Mm and the proportionality of observed tsunami 
height to this seismic moment. The new mantle magnitude scale, 
Mm used the measurement of the mantle Rayleigh and Love wave 
energy in the 50-300 s. period range and is directly related to the 
seismic moment through Mm = log Mo - 20. The knowledge of the 
seismic moment allows computation of an estimate of the high-seas 
amplitude of a range of expectable tsunami heights. In establishing 
seismic thresholds for tsunami warning, we assume that tsunami 
risk is substantial when the upper level found on the amplitude pre- 
dicted at PPT reach 1 m. On this basis, the risk levels have been 
identified as a function of the magnitude Mm. For the Polynesian 
Islands the destructive tsunami danger would subsequently exist 
for Mm > 8.7 (Mo > 5 x 1078 dyn-cm), in the case of epicenters in 
Samoa, Tonga, Kermadec and Mm > 9.0 (Mo > 107° dyn-cm) for 
other epicenters. This procedure is fully automatic: One computer 
detects, locates and estimates the seismic moment through the Mm 
magnitude and, in terms of moment, gives an amplitude window of 
the expected tsunami. These different operations are executed in 
real time. In addition, the operator can use the historic references 
and, if necessary, the acoustic T waves. 13 refs, 11 figs. 


29532 (INIS-mf-13210, pp. 68-81) Late improvements of 
Chile tsunami warning system. Lorca, E. (Instituto Hidrografico 
de la Armada de Chile, Valparaiso (Chile)). United Nations Educa- 
tional, Scientific and Cultural Organization (UNESCO), 75 - Paris 
(France). Intergovernmental Oceanographic Commission (IOC). 
1989. 292p. (CONF-8908293-—: 2. international tsunami workshop 
on the technical aspects of tsunami warning systems, tsuname 
analysis, preparedness, observation and instrumentation, Novosi- 
birsk (Russian Federation), 4-5 Aug 1989). In Second international 
tsunami workshop on the technical aspects of tsunami warming 
systems, tsunami analysis, preparedness, observation and instru- 
mentation: Submitted papers. Order Number DE92642187. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The instrumentation for the tide stations has been improved with 
the replacement of the old Ballauf Standard tide gauge by the bub- 
bler type in 15 locations besides the installation of five Handar 
Data Collection Platforms (DCP) provided by U.S.NOAA. The exist- 
ing seismic network is still far from having a good coverage of the 
country; however, four short period seismometers have been in- 
stalled lately around the Iquique seismic gap (Latitude 20 deg. S), 
linked to the Geophysics Institute Office in Santiago, and the two 
THRUST seismic triggers are in operation at Iquique and Val- 
paraiso ports. Communications with the National Emergency Office 
has been improved with a HF transmitter which permits linking with 
all the Regional Emergency Offices along the country. The Stan- 
dard Operations Plan in Case of Tsunami has been tested in a 
tsunami simulation exercise, where some problems arised between 
different emergency agencies; a revision of the Plan has been 
adopted. (author). 6 figs. 


29533 (INIS-mf-13210, pp. 82-88) Tsunami watch and warn- 
Ing In Fiji. Prasad, G. (Mineral Resources Dept. Suba (Fiji)). 
United Nations Educational, Scientific and Cultural Organization 
(UNESCO), 75 - Paris (France). Intergovernmental Oceanographic 
Commission (IOC). 1989. 292p. (CONF-8908293—: 2. international 
tsunami workshop on the technical aspects of tsunami warning 
systems, tsuname analysis, preparedness, observation and instru- 
mentation, Novosibirsk (Russian Federation), 4-5 Aug 1989). In 
Second international tsunami workshop on the technical aspects of 
tsunami warning systems, tsunami analysis, preparedness, obser- 
vation and instrumentation: Submitted papers. Order Number 
DE92642187. Source: OSTI; NTIS (US Sales Only); INIS. 

The tsunami warning system needs further development in Fiji. 
The MRD earthquake and tsunami plan of action needs to be 
tested and appropriate authorities drilled in putting this plan into 
practice. It also needs to be supplemented with an alarm system 
such that people near the coasts, especially in built-up areas such 
as Suva can be made aware of impending tsunami danger. The 
plan of action becomes virtually ineffective when dealing with locally 
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generated tsunamis and for this we have to rely on public educa- 
tion as it is not yet possible or practical to devise a warning system 
which can be activated within adequate time. 3 refs, 2 figs, 1 tab. 


29534 (INIS-mf-13210, pp. 89-98) Seismic data processing 
in the NEIC and plans for the new U.S. National Seismic Net- 
work. Dewey, J.W. (Geological Survey, Denver, CO (United 
States)). United Nations Educational, Scientific and Cultural Orga- 
nization (UNESCO), 75 - Paris (France). Intergovernmental 
Oceanographic Commission (IOC). 1989. 292p. (CONF-8908293—: 
2. international tsunami workshop on the technical aspects of 
tsunami warning systems, tsuname analysis, preparedness, obser- 
vation and instrumentation, Novosibirsk (Russian Federation), 4-5 
Aug 1989). In Second international tsunami workshop on the tech- 
nical aspects of tsunami warming systems, tsunami analysis, 
preparedness, observation and instrumentation: Submitted papers. 
Order Number DE92642187. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The NEIC (National Earthquake Information Center, U.S. Geo- 
logical Survey) is upgrading its recording of seismological data in 
order to improve the estimation of earthquake parameters and 
make these parameters more rapidly available to users. The pur- 
pose of this paper is to summarize present NEIC capabilities in 
rapid estimation of earthquake parameters and to discuss improve- 
ments in these capabilities that will occur when upgrading of NEIC 
networks is complete. 4 refs, 5 figs. 


29535 (INIS-mf-13210, pp. 99-110) POSEIDON Project - Its 
application to the better understanding of the nature of inter- 
plate earthquakes. Geller, R. (Tokyo Univ., Tokyo (Japan). Dept. 
of Geophysics). United Nations Educational, Scientific and Cultural 
Organization (UNESCO), 75 - Paris (France). Intergovernmental 
Oceanographic Commission (IOC). 1989. 292p. (CONF-8908293—: 
2. international tsunami workshop on the technical aspects of 
tsunami warning systems, tsuname analysis, preparedness, obser- 
vation and instrumentation, Novosibirsk (Russian Federation), 4-5 
Aug 1989). In Second international tsunami workshop on the tech- 
nical aspects of tsunami waming systems, tsunami analysis, 
preparedness, observation and instrumentation: Submitted papers. 
Order Number DE92642187. Source: OSTI; NTIS (US Sales Only); 
INIS. 

As Japan's contribution to research in global seismology, we pro- 
pose to deploy seismographs in the Western Pacific, and in Eastern 
and Southeastern Asia. Our proposed project has been named the 
POSEIDON (Pacific Orient SElsmic Digital Observation Network) 
Project. The POSEIDON Project will be coordinated with the FDSN 
and its member countries, to ensure maximum productivity and 
eliminate duplication of effort. The POSEIDON seismic array will be 
operated cooperatively by the participating institutions. Data from 
the POSEIDON network will be exchanged freely in accordance 
with procedures to be set up by the FDSN. Progress in seismologi- 
cal observation and geophysical research is important for the 
countries in the western Pacific, including Japan, which suffer from 
seismic, tsunami and volcanic hazards. The POSEIDON project will 
contribute greatly to the advancement of research in earth science 
and to the mitigation of natural hazards in all of the countries in the 
western Pacific region. Data from the POSEIDON Project will also 
contribute greatly to our knowledge of the earth's interior. 8 figs. 


29536 (INIS-mf-13210, pp. 111-125) Earthquake prediction. 
Pararas-Carayannis, G. (International Tsunami Information Center 
Honolulu, (HI)). United Nations Educational, Scientific and Cultural 
Organization (UNESCO), 75 - Paris (France). Intergovernmental 
Oceanographic Commission (IOC). 1989. 292p. (CONF-8908293—: 
2. international tsunami workshop on the technical aspects of 
tsunami warning systems, tsuname analysis, preparedness, obser- 
vation and instrumentation, Novosibirsk (Russian Federation), 4-5 
Aug 1989). In Second international tsunami workshop on the tech- 
nical aspects of tsunami warning systems, tsunami analysis, 
preparedness, observation and instrumentation: Submitted papers. 
Order Number DE92642187. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Prediction of large earthquakes can lead to the prediction of fu- 
ture destructive tsunamis. Tsunami prediction at the present time is 
based primarily on the statistical determination of the recurrence 
frequency of major earthquakes in well-defined tsunamigenic 





regions of the Pacific and other areas. A statistical approach is pri- 
marily used for long-term tsunami prediction. The approach is not 
accurate. It is fairly simple to determine the recurrence frequency 
of small magnitude earthquakes which occur with greater fre- 
quency. It is more difficult to determine the recurrence frequencies 
of the larger destructive tsunamigenic earthquakes particularly by 
statistical means. Several other methods are presently used for 
earthquake prediction. These include geophysical, geological and 
chemical methods, as well as monitoring the behavior of animals. 
The state-of-the-art in earthquake prediction has come a long way. 
However, it is still far from being an exact science. What is 
presently referred to as "prediction” is simply scientific research on 
understanding the workings of earthquakes. In this paper an 
overview is provided on the methods employed in earthquake pre- 
diction. (author). 


29537 (INIS-mf-13210, pp. 151-161) On the feasibility of 
new tsunami warning system by measuring the low frequency 
T phase. Iwasaki, Sin-Iti (National Research Center for Disaster 
Prevention, Kanagawa (Japan). Hiratsuka Branch of Oceano- 
graphic Studies). United Nations Educational, Scientific and 
Cultural Organization (UNESCO), 75 - Paris (France). Intergov- 
ernmental Oceanographic Commission (IOC). 1989. 292p. 
(CONF-8908293-—: 2. international tsunami workshop on the techni- 
cal aspects of tsunami warning systems, tsuname analysis, 
preparedness, observation and instrumentation, Novosibirsk (Rus- 
sian Federation), 4-5 Aug 1989). In Second intemational tsunami 
workshop on the technical aspects of tsunami waming systems, 
tsunami analysis, preparedness, observation and instrumentation: 
Submitted papers. Order Number DE92642187. Source: OSTI; 
NTIS (US Sales Only); INIS. 

It is widely known that, before a tsunami attacked a coast, loud 
sounds like thunders were heard in coastal areas and/or vessels in 
the ocean felt sea shocks. Sea shocks are violent shocks with long 
durations felt by ocean vessels at the moment of submarine earth- 
quakes. The cause of sea shocks is thought to be the T phase. 
Tsunami-producing earthquakes, large and shallow focus seismic 
events occurring at sea can generate the T phase, that is, seismic 
waves generated by their conversion at an ocean bottom, propa- 
gate over large distance at the speed of the sound wave in the sea 
water along the SOFAR channel. Many studies have been done 
about the use of the T phase for tsunami warnings. For example, 
in this paper, considering the compressibility of the sea water, it is 
shown that another mechanism can also generate the low fre- 
quency T phase. It is also shown that the low frequency T phase 
carries the information of the magnitude and the duration of the 
displacement of the ocean bottom and is useful for tsunami warn- 
ings, in particular, for near shore tsunami warnings. 3 refs, 8 figs. 


29538 (INIS-mf-13210, pp. 171-183) The goals and effi- 
clency of the automated tsunami warning system project in the 
far east of the USSR. Kuzminykh, |.; Malyshev, M.; Metalnikov, A. 
United Nations Educational, Scientific and Cultural Organization 
(UNESCO), 75 - Paris (France). Intergovernmental Oceanographic 
Commission (IOC). 1989. 292p. (CONF-8908293-—: 2. international 
tsunami workshop on the technical aspects of tsunami warning 
systems, tsuname analysis, preparedness, observation and instru- 
mentation, Novosibirsk (Russian Federation), 4-5 Aug 1989). In 
Second international tsunami workshop on the technical aspects of 
tsunami waming systems, tsunami analysis, preparedness, obser- 
vation and instrumentation: Submitted papers. Order Number 
DE92642187. Source: OSTI; NTIS (US Sales Only); INIS. 

The far east coast of the USSR is subjected to the effects of 
tsunamis generated closely in the Kuril-Kamchatka trench and the 
sea of Japan, and distantly in the Pacific. The Tsunami Warning 
Services were organized in Sakhalinsk and Kamchatsk regions in 
1956. In 1983 service was set up in the Primorsky Krai area. The 
Warning Services use 6 seismic and 53 tide stations. The principal 
method of tsunami prediction is seismic based on the registration 
of earthquake waves preceding the tsunami wave, by determining 
earthquake magnitude epicenter and tsunami generation probability 
based on these parameters. Sea level observations are of sec- 
ondary importance but are used in the forecasting of waves far 
from the source. These are the main deficiencies of conventional 
warning services that must be eliminated, and to apply up-to-date 
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informational technology as the basis for UATWS creation. 9 refs, 3 
figs, 1 tab. 


29539 (INIS-mf-13210, pp. 195-198) An automated cate- 
logue of tsunamis summary. Bobkov, A. (Russian Federation 
Academy of Sciences, Yuzhno-Sakhalinsk (Russian Federation). 
Inst. of Marine Geology and Geophysics); Go, C.; Zhigulina, N.; 
Simonov, K. United Nations Educational, Scientific and Cultural Or- 
ganization (UNESCO), 75 - Paris (France). intergovernmental 
Oceanographic Commission (IOC). 1989. 292p. (CONF-8908293—: 
2. international tsunami workshop on the technical aspects of 
tsunami warning systems, tsuname analysis, preparedness, obser- 
vation and instrumentation, Novosibirsk (Russian Federation), 4-5 
Aug 1989). In Second intemational tsunami workshop on the tech- 
nical aspects of tsunami warning systems, tsunami analysis, 
pi , observation and instrumentation: Submitted papers. 
Order Number DE92642187. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Stort communication. 4 refs. TSUNAMIS/data base manage- 
ment; DATA COMPILATION; EARTHQUAKES; EXPERIMENTAL 
DATA; INDEXES; INFORMATION SYSTEMS; PACIFIC OCEAN; 
TSUNAMIS 


29540 (INIS-mf-13210, pp. 199-225) Data base for British 
Columbia tsunami warning system. Murty, T.S. (Department of 
Fisheries and Oceans, Sidney, BC (Canada). Inst. of Ocean Sci- 
ences); Rapatz, W.J. United Nations Educational, Scientific and 
Cultural Organization (UNESCO), 75 - Paris (France). Intergov- 
ernmental Ocea ic Commission (IOC). 1989. 292p. 
(CONF-8908293-—: 2. international tsunami workshop on the techni- 
cal aspects of tsunami warning systems, tsuname analysis, 
preparedness, observation and instrumentation, Novosibirsk (Rus- 
sian Federation), 4-5 Aug 1989). In Second intemational tsunami 
workshop on the technical aspects of tsunami waming systems, 
tsunami analysis, preparedness, observation and instrumentation: 
Submitted . Order Number DE92642187. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Maximum expected tsunami amplitudes, currents, and travel 
times to 185 locations on the coast of British Columbia from four 
different earthquake epicentres are tabulated. This information is 
used by the regional tidal superintendent in arriving at the advice 
that is provided to the Provincial Emergency Program in the case 
of a real tsunami event. (author). 2 refs, 4 figs, 6 tabs. 


29541 (INIS-mf—13210, pp. 126-150) Mm: A varlable-period 
mantle . Okal, E.A. (Northwestern Univ., Evanston, IL 
(United States). Dept. of Geological Sciences); Talandier, J. United 
Nations Educational, Scientific and Cultural Organization (UN- 
ESCO), 75 - Paris (France). Intergovernmental Oceanographic 
Commission (IOC). 1989. 292p. (CONF-8908293-—: 2. international 
tsunami workshop on the technical aspects of tsunami warning 
systems, tsuname analysis, preparedness, observation and instru- 
mentation, Novosibirsk (Russian Federation), 4-5 Aug 1989). In 
Second international tsunami workshop on the technical aspects of 
tsunami warning systems, tsunami analysis, preparedness, obser- 
vation and instrumentation: Submitted papers. Order Number 
DE92642187. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper lays the theoretical groundwork for a variable-period 
mantle magnitude, Mm, based on the measurement of the spectral 
amplitude X(w) of very long period Rayleigh waves. We retain the 
concept of magnitude by restricting ourselves to single-station 
measurements, ignoring the focal mechanism and the exact depth 
of the shallow earthquakes considered. Our measurements are 
made at a series of periods and the largest value is retained. This 
procedure avoids the well-known interference effects leading to 
saturation of magnitude scales defined at a fixed period. Two cor- 
rections are used: a period-dependent distance correction Cp, and 
a source correction Cs, also period-dependent, compensating for 
the variation of the excitation of Rayleigh waves with period. Both 
of these corrections are fully predictable on the basis of standard 
surface wave excitation and dispersion theory. The result is a for- 
mula of the type Mp logyoX(w) + Cp + Cg + Co in which all 
coefficients, including the constant Co are justifiable on sound the- 
oretical grounds. The analysis of a data set of 256 records from 
the broadband seismograph at Papeete, Tahiti, the ultra-long 
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period system at Pasadena, and stations of the GEOSCOPE net- 
work, shows that the mean error in the estimation of the seismic 
moment is on the order of 0.1-0.2 units of magnitude, with the 
standard deviation at each station also on the order of 0.2 units of 
magnitude. No significant trend with either distance, period, or sta- 
tion can be identified. The method can also be transposed to the 
time domain, under some simple assumptions which are justifiable 
theoretically for typical teleseismic distances across the Pacific 
Basin. Both versions of the method lend themselves well to au- 
tomation. Thus, by providing a realtime estimate of the seismic 
moment of distant earthquakes, Mm has considerable potential for 
tsunami warning purposes. (Abstract Truncated) 


29542 (INIS-mf-13210, pp. 226-237) The historical approach 
to the study of tsunamis results of recent United States stud- 
les. Lander, J.F. (Colorado Univ., Boulder, CO (United States). 
Cooperative Inst. for Research in Environmental Sciences). United 
Nations Educational, Scientific and Cultural Organization (UN- 
ESCO), 75 - Paris (France). Intergovernmental Oceanographic 
Commission (IOC). 1989. 292p. (CONF-8908293-: 2. international 
tsunami workshop on the technical aspects of tsunami warning 
systems, tsuname analysis, preparedness, observation and instru- 
mentation, Novosibirsk (Russian Federation), 4-5 Aug 1989). In 
Second international tsunami workshop on the technical aspects of 
tsunami waming systems, tsunami analysis, preparedness, obser- 
vation and instrumentation: Submitted papers. Order Number 
DE92642187. Source: OSTI; NTIS (US Sales Only); INIS. 

An essential element in developing an appropriate response to a 
tsunami hazard is a detailed knowledge of the effects of prior 
tsunamis. From this the design tsunami can be selected to be used 
with the contemporary coastal zone development and variables 
such as possible tide stages and time of day and date effects. 
Warning systems, education, insurance, emergency planning 


(including evacuation, and search and rescue), modeling and engi- 
neering options may be combined to mitigate the hazard. An 
analysis of the historical tsunami record from Hawaii, Alaska, the 
United States West Coast and the Puerto Rico/Virgin Islands area 


shows the hazard to be quite different among these areas and 
among localities within each region. Although the quality of the 
compiled historical record for United States tsunamis has been 
substantially improved, further improvements can be made. (au- 
thor). 37 refs, 7 figs, 1 tab. 


29543 (INIS-mf—-13210, pp. 247-254) Tsunami observations 
using ocean bottom pressure gauge. Okada, M. (Meteorological 
Research Inst., Tsukuba, Ibaraki (Japan)); Katsumata, M. United 
Nations Educational, Scientific and Cultural Organization (UN- 
ESCO), 75 - Paris (France). Intergovernmental Oceanographic 
Commission (IOC). 1989. 292p. (CONF-8908293-: 2. international 
tsunami workshop on the technical aspects of tsunami warning 
systems, tsuname analysis, preparedness, observation and instru- 
mentation, Novosibirsk (Russian Federation), 4-5 Aug 1989). In 
Second international tsunami workshop on the technical aspects of 
tsunami waming systems, tsunami analysis, preparedness, obser- 
vation and instrumentation: Submitted papers. Crder Number 
DE92642187. Source: OSTI; NTIS (US Sales Only); INIS. 

Some seismologists in Japan pointed out about fifteen years ago 
that a large earthquake may occur off the Tokai District, south of 
Honshu, in the near future and cause serious damage in the area 
near the origin. The Japan Meteorological Agency (JMA) has been 
improving the system processing, in real time, data on earthquakes, 
tsunami and other geophysical events. Under these circumstances 
the Permanent Ocean Bottom Seismograph System was developed 
and installed off Cape Omaezaki in 1978 by the Meteorological Re- 
search Institute (MRI). This OBS system has four seismographs 
and one pressure gauge, which may detect the crustal movement 
precursors of the large earthquake. JMA has been routinely operat- 
ing this system for eleven years and observing seismic events and 
ocean tides. Another OBS system has four seismographs and three 
pressure gauges. The anchored buoy OBS or the pop-up OBS 
could be used to observe in the sea areas. However, we cannot 
use these instruments on a real time basis. The OBS system with 
signal transmission in real time over long cable lines, is much more 
expensive than the anchored buoy or pop-up OBS, but we risked 


368 ERA Vol. 17, No. 10 


adopting the telemetering system by submarine cable, for the pur- 
pose of earthquake prediction and tsunami warning. 7 figs, 1 tab. 


29544 (INIS-mf-13210, pp. 255-256) The coastal tsunami 
warning station “Mega”. Rybin, G.S. United Nations Educational, 
Scientific and Cultural Organization (UNESCO), 75 - Paris 
(France). Intergovernmental Oceanographic Commission (IOC). 
1989. 292p. (CONF-8908293-—: 2. international tsunami workshop 
on the technical aspects of tsunami warning systems, tsuname 
analysis, preparedness, observation and instrumentation, Novosi- 
birsk (Russian Federation), 4-5 Aug 1989). In Second international 
tsunami workshop on the technical aspects of tsunami waming 
systems, tsunami analysis, preparedness, observation and instru- 
mentation: Submitted papers. Order Number DE92642187. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TSUNAMIS/alarm systems; USSR/ 
tsunamis; DATA PROCESSING; FORECASTING; FREQUENCY 
ANALYSIS; PACIFIC OCEAN; PRESSURE GAGES; SEISMIC DE- 
TECTION; TSUNAMIS; USSR 


29545 (INIS-mf-13327) A study of uranium and thorium mi- 
gration at the Koongarra uranium deposit with application to 
actinide transport from nuclear waste repositories: A disserta- 
tion submitted to Macquarie University in partial fulfiliment of 
requirements for the MEnvStud degree. Payne, T.E. Macquarie 
Univ., North Ryde (Australia). Jan 1991 117p. Sponsored by Aus- 
tralian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia). Order Number DE92640389. Source: OSTI; 
NTIS (US Sales Only); INIS. 

One way to gain confidence in modelling possible radionuclide 
releases is to study natural systems which are similar to compo- 
nents of the multibarrier waste repository. Several such analogues 
are currently under study and these provide useful data about ra- 
dionuclide behaviour in the natural environment. One such system 
is the Koongarra uranium deposit in the Northern Territory. In this 
dissertation, the migration of actinides, primarily uranium and tho- 
rium, has been studied as an analogue for the behaviour of 
transuranics in the far-field of a waste repository. The major find- 
ings of this study are: 1. the main process retarding uranium 
migration in the dispersion fan at Koongarra is sorption, which sup- 
presses dissolved uranium concentrations well below solubility 
limits, with ferrihydrite being a major sorbing phase; 2. thorium is 
extremely immobile, with very low dissolved concentrations and 
corresponding high distribution ratios for °°Th. Overall, it is esti- 
mated that colloids are relatively unimportant in Koongarra 
groundwater. Uranium migrates mostly as dissolved species, 
whereas thorium and actinium are mostly adsorbed to larger, rela- 
tively immobile particles and the stationary phase. However, of the 
small amount of 2°°Th that passes through a 1m filter, a signifi- 
cant proportion is associated with colloidal particles. Actinium 
appears to be slightly more mobile than thorium and is associated 
with colloids to a greater extent, although generally present in low 
concentrations. These results support the possibility of colloidal 
transport of trivalent and tetravalent actinides in the vicinity of a nu- 
clear waste repository. 112 refs., 23 tabs., 32 figs. 


29546 (INIS-mf-13330, pp. 15-16) Diagenesis of fossil coral 
skeletons: Correlation between trace elements, textures and 
234/28, Bar-Matthews, M. (Geological Survey of Israel, 
Jerusalem (Israel)); Wasserburg, G.J.; Chen, J.H. Israel Geological 
Society, Jerusalem (Israel). 1992. 24p. (CONF-9203175-: 1992 Is- 
rael Geological Society annual meeting, Ashkelon (Israel), 30 Mar - 
1 apr 1992). In Annual Meeting of the Israel Geological Society, 
1992. Order Number DE92001403. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. ISOTOPE DATING/paleontology; DIAGENESIS; 
FOSSILS; PALEONTOLOGY; SEDIMENTS; URANIUM 234; URA- 
NIUM 238 


29547 (INIS-mf—13330, pp. 25-26) Oxygen isotope studies 
of the precambrlan igneous rocks of mount Timna, southern 
Israel. Beyth, M. (Geological Survey of Israel, Jerusalen (Israel)); 
Ayalon, A.; Longstaffe, F.J.; Matthews, A. Israel Geological Soci- 
ety, Jerusalem (Israel). 1992. 24p. (CONF-9203175—: 1992 Israel 
Geological Society annual meeting, Ashkelon (Israel), 30 Mar - 1 
apr 1992). In Annual Meeting of the Israel Geological Society, 





1992. Order Number DE92001403. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. GEOLOGIC FORMATIONS /isotope ratio; ISRAEL; 
OXYGEN 16; OXYGEN 18 


20548 (INIS-mf-13330, pp. 58-59) Ar-Ar ages of the Ha- 
trurim formation: First results. Gur, D. (Hebrew Univ., Jerusalem 
(Israel)); Starinsky, A.; Steinitz, G.; Kolodny, Y. Israel Geological 
Society, Jerusalem (israel); Hebrew Univ., Jerusalem (Israel). 
1992. 24p. (CONF-9203175-: 1992 Israel Geological Society an- 
nual meeting, Ashkelon (Israel), 30 Mar - 1 apr 1992). In Annual 
Meeting of the Israel Geological Society, 1992. Order Number 
DE92001403. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. GEOLOGIC DEPOSITS /isotope dating; ISRAEL 


29549 (INIS-mf-13330, pp. 78) K-Ar investigation on clay 
fractions from Mezozoic sediments in Israel: First results. Ka- 
pusta, Y.; Kotlarsky, P.; Steinitz, G. Israel Geological Society, 
Jerusalem (Israel). 1992. 24p. (CONF-9203175—: 1992 Israel Geo- 
logical Society annual meeting, Ashkelon (Israel), 30 Mar - 1 apr 
1992). In Annual Meeting of the Israel Geological Society, 1992. 
Order Number DE92001403. Source: OSTI; NTIS (US Sales Only); 
INIS. 
Abstract only. GEOLOGIC DEPOSITS/isotope dating; ISRAEL 


29550 (INIS-mf-13330, pp. 83-84) Ar-Ar dating of the Atiit-1 
volcanic sequence: Implication of the stratigraphy and hydro- 
carbon exploration. Kohn, B.P. (Ben-Gurion Univ. of the Negev, 
Beersheba (israel)); Lang, B.; Steinitz, G. Israel Geological Soci- 
ety, Jerusalem (Israel). 1992. 24p. (CONF-9203175-—: 1992 Israel 
Geological Society annual meeting, Ashkelon (israel), 30 Mar - 1 
apr 1992). In Annual Meeting of the Israel ical Society, 
1992. Order Number DE92001403. Source: OSTI; NTIS (US 
Sales Only); INIS. 
Abstract only. GEOLOGIC STRATA/isotope dating; ISRAEL 


29551 —_(INIS-mf-13330, pp. 86) Ar-Ar geochronology of 


basalt in Makhtesh Ramon. Lang, B. (Geological Survey of Israel, 


Jerusalem (Israel)); Steinitz, G. Israel Geological Society, 
Jerusalem (Israel). 1992. 24p. (CONF-9203175-: 1992 Israel Geo- 
logical Society annual meeting, Ashkelon (israel), 30 Mar - 1 apr 
1992). In Annual Meeting of the Israel Geological Society, 1992. 
Order Number DE92001403. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Abstract only. BASALT/geologic history; BASALT/isotope dating; 
ISRAEL; BASALT 


29552 (INIS-mf-13330, pp. 87) Sourcing basalt artifacts 
from the El-Wad cave, Mount Carmelusing K-Ar. Lang, B. (Geo- 
logical Survey of Israel, Jerusalem (Israel); llani, S.; Steinitz, G.; 
Dallal, C.; Weinstein-Evron, M. Israel Geological Society, Jerusalem 
(Israel). 1992. 24p. (CONF-9203175-: 1992 Israel Geological Soci- 
ety annual meeting, Ashkelon (Israel), 30 Mar - 1 apr 1992). In 
Annual Meeting of the Israel Geological Society, 1992. Order 
Number DE92001403. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. GEOLOGIC DEPOSITS/isotope dating; ISRAEL 


29553 (INIS-mf-13330, pp. 128-129) K-Ar geochronology of 
manganese nodules from the cambrian Timna formation, Har 
Mikhrot, Timna valley. Segev, A. (Geological Survey of Israel, 
Jerusalem (Israel)); Halicz, L.; Steinitz, G.; Lang, B. Israel Geologi- 
cal Society, Jerusalem (Israel). 1992. 24p. (CONF-9203175—: 1992 
Israel Geological Society annual meeting, Ashkelon (Israel), 30 
Mar - 1 apr 1992). In Annual Meeting of the Israel Geological Soci- 
ety, 1992. Order Number DE92001403. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. GEOLOGIC FORMATIONS/isotope dating; |S- 
RAEL 


29554 (INIS-mf-13330, pp. 132) Isotopic composition 
of biogenic opal and silica-carbonate paleothermometry. 
Shemesh, A. Israel Geological Society, Jerusalem (israel); 
Weizmann Inst. of Science, Rehovoth (Israel). 1992. 24p. (CONF- 
9203175-: 1992 Israel Geological Society annual meeting, 
Ashkelon (israel), 30 Mar - 1 apr 1992). In Annual Meeting of the 
Israel Geological Society, 1992. Order Number DE92001403. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Abstract only. OXYGEN ISOTOPES/isotope ratio; PALEONTOL- 
OGY; PALEONTOLOGY 


29555 (INIS-mf—13330, pp. 133-134) Mapping of radon lev- 
els in Arad region. Shiloni, Y. (Geological Survey of Israel, 
Jeruslem (Israel)); Gilat, A.; Vulkan, U.; Zafir, H. Israel Geological 
Society, Jerusalem (Israel). 1992. 24p. (CONF-9203175—: 1992 Is- 
rael Geological Society annual meeting, Ashkelon (Israel), 30 Mar - 
1 apr 1992). In Annual Meeting of the Israel Geological Society, 
1992. Order Number DE92001403. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. ISRAEL/radon; AIR; ISRAEL; RADON; NATURAL 
RADIOACTIVITY 


29556 (INIS-mf-13330, pp. 145-146) The evolution of the 
Arabian continental crust: Nd-Sr Isotopic constraints. Stein, M. 
(Hebrew Univ., Jerusalem (israel)); Goldstein, S.L. Israel Geologi- 
cal Society, Jerusalem (Israel); Max-Planck-institut fuer Chemie 
(Otto-Hahn-institut), Mainz (Germany); Hebrew Univ., Jerusalem 
(Israel). 1992. 24p. (CONF-9203175-—: 1992 Israel ical Soci- 
ety annual meeting, Ashkelon (Israel), 30 Mar - 1 apr 1992). In 
Annual Meeting of the Israel Geological Society, 1992. Order 
Number DE92001403. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. GEOLOGIC FORMATIONS/isotope dating; IS- 
RAEL 


29557 (INIS-mf-13330, pp. 147-148) K-Ar and Ar-Ar dating 
of Permo-Triassic magmatism of Sinai and Israel: initial re- 
sults. Steinitz, G. (The Geological Survey of Israel, Jerusalem 
(Israel)); Bartov, Y.; Eyal, M. Israel Geological Society, Jerusalem 
(Israel). 1992. 24p. (CONF-9203175—: 1992 Israel Geological Soci- 
ety annual meeting, Ashkelon (israel), 30 Mar - 1 apr 1992). In 
Annual Meeting of the Israel Geological jety, 1992. Order 
Number DE92001403. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. GEOLOGIC FORMATIONS/isotope dating; |S- 
RAEL 


29558 (INIS-mf—13330, pp. 149-150) Rn emanation along 
border faults of the rift in the Dead Sea area. Steinitz, G. (Geo- 
logical Survey of Israel, Jerusalem (Israel)); Lang, B.; Gilat, A.; 
Vulkan, U.; Zafir, H.; Assael, Y.; Yffe, Y.; Even, O. Israel Geologi- 
cal Society, Jerusalem (Israel). 1992. 24p. (CONF-9203175—: 1992 
Israel Geological Society annual meeting, Ashkelon (Israel), 30 
Mar - 1 apr 1992). In Annual Meeting of the israel Geological Soci- 
ety, 1992. Order Number DE92001403. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. ISRAEL/radon; ENVIRONMENTAL QUALITY; IS- 
RAEL; RADON 


29559 (INIS-mf-13332, pp. 31) Diffusional Isotopic ex- 
change through a mult-layer boundary zone: A mathematical 
model and Its application to Tinos Island, Greece. Ganor, J.; 
Matthews, A.; Paldor, N. Israel Geological Society, Jerusalem 
(Israel); Hebrew Univ., Jerusalem (Israel). 1990. 13p. (CONF- 
9004363-: 1990 Israel Geological Society annual meeting, Eilat 
(Israel), 23-26 Apr 1990). In Annual Meeting of the Israel Geologi- 
cal Society, 1990. Order Number DE92001402. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Abstract only. GEOCHEMISTRY/isotopic exchange; DIFFUSION; 
GEOCHEMISTRY; SIMULATION 


29560 (INIS-mf-13332, pp. 51) Single zircon ages for late 
Precambrian magmatic rocks of Har Timna. Kroner, A. (Mainz 
Univ. (Germany)); Beyth, M. Israel Geological Society, Jerusalem 
(Israel). 1990. 13p. (CONF-9004363—: 1990 Israel Geological Soci- 
ety annual meeting, Eilat (Israel), 23-26 Apr 1990). In Annual 
Meeting of the Israel Geological Society, 1990. Order Number 
DE92001402. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. GEOLOGIC FORMATIONS/age estimation; |SO- 
TOPE RATIO; ISRAEL; LEAD 206; LEAD 207 


29561 (INIS-mf-13332, pp. 54) Diagenesis in heavy oil de- 
posits of the Clearwater Tanto, Canada: Isotopic and 
mineralogic studies. Longstaffe, F.J. (University of Western On- 
tario, London, ON (Canada). Dept. of Geology); Racki, M.A.; 
Ayalon, A. Israel Geological Society, Jerusalem (Israel). 1990. 13p. 
(CONF-9004363-: 1990 Israel Geological Society annual meeting, 
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Eilat (Israel), 23-26 Apr 1990). In Annual Meeting of the Israel Ge- 
ological Society, 1990. Order Number DE92001402. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. DIAGENESIS/chemical reaction kinetics; BITU- 
MENS; CANADA; CARBON 13; DIAGENESIS; GEOLOGIC 
DEPOSITS; ISOTOPE RATIO; MINERALOGY; OIL SANDS; OXY- 
GEN ISOTOPES 


20562 (INIS-mf—13332, pp. 56) Disequilibria phenomenon in 
the uranium disintegration series -northern oll shales. 
Minster, T. (Geological Survey of Israel, Jerusalem (Israel); 
Shiloni, Y.; Kornfeld, Y.; Neeman, E. Israel Geological Society, 
Jerusalem (israel). 1990. 13p. (CONF-9004363-—: 1990 Israel Geo- 
logical Society annual meeting, Eilat (israel), 23-26 Apr 1990). In 
Annual Meeting of the Israel Geological Society, 1990. Order 
Number DE92001402. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. OIL SHALES/chemical composition; DAUGHTER 
PRODUCTS; ISRAEL; NATURAL OCCURRENCE; NATURAL 
URANIUM 


29563 (INIS-mf-13332, pp. 57) The stratigraphy of the 
cover basalt In the northern Israel: A review. Mor, A; Hein- 
mann, A.; Shaliv, G.; Steinitz, G. Israel Geological Society, 
Jerusalem (israel). 1990. 13p. (CONF-9004363-—: 1990 Israel Geo- 
logical Society annual meeting, Eilat (Israel), 23-26 Apr 1990). In 
Annual Meeting of the Israel Geological Society, 1990. Order 


Number DE92001402. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. GEOLOGIC FORMATIONS/isotope dating; IS- 
EL 


20564 (INIS-mf-13332, pp. 62) Radiometric Disequilibrium 
of uranium series in oll shales using high resolution gamma 
ometry. Neeman, E. (Research Inst. for Environmental 
Health, Tel-Aviv (Israel)); Tal, Y.; Kornfeld, Y.; Minster, T. Israel 
ae Society, Jerusalem (israel). 1990. 13p. (CONF- 
9004363—: 1990 Israel Geological Society annual meeting, Eilat 
(Israel), 23-26 Apr 1990). In Annual Meeting of the Israel Geologi- 
cal Society, 1990. Order Number DE92001402. Source: OSTI; 
NTIS (US Sales Only); INIS. 
Abstract only. OIL SHALES/chemical analysis; URANIUM/ 
gamma copy; DAUGHTER PRODUCTS; NATURAL OC- 
CURRENCE; NATURAL URANIUM; URANIUM 


20565 (INIS-mf—13332, pp. 71) Oxygen Isotopic compos 
tion of foraminiferal spar-filled calcite: An alternative 
approach. Sass, E. (Hebrew Univ., Jerusalem (Israel)); Bein, A.; 
Aimogi-Labin, A. Israel Geological Society, Jerusalem (Israel). 
1990. 13p. (CONF-9004363-: 1990 Israel Geological Society an- 
nual meeting, Eilat (Israel), 23-26 Apr 1990). In Annual Meeting of 
the Israel Geological Society, 1990. Order Number DE92001402. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. FOSSILS/isotope ratio; CALCITE; CARBON 13; 
FOSSILS; OXYGEN 18 


29566 (INIS-mf-13332, pp. 84) Boron isotopes geochem- 
istry as a tracer for the evolution of brines from the Dead Sea 
(israel) and associated hot springs. Vengosh, A. (Australian 
National Univ., Canberra (Australia). Research School of Earth Sci- 
ences); Starinsky, A.; Kolodny, Y.; Chivas, A.R.; McCullosh, M.T. 
Israel Geological Society, Jerusalem (Israel); Australian National 
Univ., Canberra (Australia). Research School of Earth Sciences; 
Hebrew Univ., Jerusalem (israel). 1990. 13p. (CONF-9004363-: 
1990 Israel Geological Society annual meeting, Eilat (Israel), 23-26 
Apr 1990). In Annual Meeting of the Israel Geological Society, 
1990. Order Number DE92001402. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. DEAD SEA/geochemistry; BORON 11; 


GEO- 
CHEMISTRY; RADIOASSAY 


29567 (INIS-mf-13332, pp. 8) Hydrogen-Isotope exchange 
in diagenetic systems: Evidence from diagenetic clay minerals 
from Cretaceous sandstones, Alberta, Canada. Ayalon, A. (Geo- 
logical Survey of Israel, Jerusalem (Israel)); Longstaffe, F.J. Israel 
Geological Society, Jerusalem (israel). 1990. 13p. (CONF- 
9004363-—: 1990 Israel Geological Society annual meeting, Eilat 
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(Israel), 23-26 Apr 1990). In Annual Meeting of the Israel Geologi- 
cal Society, 1990. Order Number DE92001402. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Abstract only. GEOCHEMISTRY/isotopic exchange; CANADA; 
GEOCHEMISTRY; HYDROGEN ISOTOPES; OXYGEN ISO- 
TOPES 


29568 (INIS-mf-13334, pp. 122-127) The use of natural ra- 
dloactivity in sediment transport studies. Shteinman, B. (Kineret 
Limnological Laboratory Israel Oceanographic and Limnological 
Research, Tiberias (Israel)); Gutman, A.; Gertner, |. Ben-Gurion 
Univ. of the Negev, Beersheba (israel). Dept. of Nuclear Engineer- 
ing. May 1992. 146p. (CONF-9205231-: 17. Nuclear Societies of 
israel workshop on long-baseline neutrino oscillations, Beer Sheva 
(Israel), 4 May 1992). In Proceedings of the 17th conference of the 
Nuclear Societies of Israel. Order Number DE92642284. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Sediment transport phenomenon is important in coastal engi- 
neering and marine ecology. The bottom relief builds up from 
sediments drawn under different flow regimes, wave energetics 
and other factors. It is desirable to follow up the sediment trajecto- 
ries on a regular basis and especially after storms and during 
persistent winds setup. Sediments of different origin differ by their 
isotopic composition and may be classified by specific gamma 
spectra signature. The use of passive gamma spectra for sediment 
transport studies was first proposed about thirty years ago and suc- 
cessfully applied on several rivers and seas since then. (author). 


29569 (KCP-613-4898) Environmental restoration at the 
KCP: Quality science with a view toward the future. Brown, D. 
(Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div.); Korte, N. Allied-Signal Aerospace Co., Kansas 
City, MO (United States). Kansas City Div. Jul 1992. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00613. (CONF-920851-66: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92018735. 
Source: OSTI; NTIS; INIS; GPO Dep 

The Kansas City Plan-E (KCP), built in 1942, is currently oper- 
ated by Allied-Signal for the Department of Energy (DOE). The 
KCP manufactures non-nuclear components for nuclear weapons. 
Throughout the production history of the KCP, waste material has 
been generated and hazardous spills have occurred. In 1983, the 
DOE and Allied-Signal began a concerted effort to clean-up all 
hazardous waste sites at the KCP. This paper briefly discusses the 
history of the environmental restoration effort at the KCP before 
and after a RCRA order on Consent Agreement was signed with 
the Environmental Protection Agency, the successes of the 
program, problems encountered, and a vision for the future of envi- 
ronmental restoration at the KCP. 


29570 (LA-UR-92-1948) Characterization of site geochem- 
istry In support of environmental restoration. Morris, D.E.; 
Conradson, S.D.; Tait, C.D.; Chisholm-Brause, C.J.; Berg, J.M 
Musgrave, J. Los Alamos National Lab., NM (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-920791-4: Infor- 
mation exchange meeting on characterization sensors and 
monitoring, Dallas, TX (United States), 15-16 Jul 1992). Order 
Number DE92017512. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this analytical support task is to characterize the 
chemical speciation and physical properties of actinides and other 
toxic metals together with organic cocontaminants in contaminated 
soils at DOLE facilities. The target information for chemical specia- 
tion will be the oxidation state of the metal, the chemical structure 
and stoichiometry of the metal complexes, and the binding mecha- 
nism(s) of the metal complexes to the soil substrates. The physical 
state of the metal complexes in the soils is also important. We will 
determine if they exist as surface precipitates, mineral coatings, 
and/or clay adsorbates. The chemical speciation and physical state 
of the actinides and toxic metal define the chemistry of these 
contaminants as they presently exist at the DOE sites. This infor- 
mation is made available to parties involved in devising and 
implementing remediation strategies so that appropriate, efficient, 
timely, and cost-effective remediation technologies will be brought 





to bear on the problem. Speciation characterization is also under- 
taken following the application of remediation technologies. This 
information is made available to parties involved with risk assess- 
ment so that judgments concerning the extent of decontamination 
and the long-term stability of any remaining contamination can be 
made and documented on the basis of sound chemical data. 


29571 (LBL-30617) Low-level determination of plutonium 
by gamma and L x-ray . Nitsche, H.; Gatti, R.C.; 
Lee, S.C. Lawrence Berkeley Lab., CA (United States). Apr 1991. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (TWS-LBL-04-91-02;CONF-910422- 
10: International topical conference on methods and applications of 
radioanalytical chemistry Il (MARC-2), Kona, HI (United States), 
21-27 Apr 1991). Order Number DE92017375. Source: OSTI; 
NTIS; INIS; GPO Dep. 

we have developed an analytical method for detection of 2°Pu 
in aqueous samples at concentrations as low as 10—'° M. This nu- 
clear counting technique utilizes the uranium L X-rays, which follow 
the alpha decay of plutonium. Because L X-rays are specific for 
the element and not for the individual isotopes, the isotopic compo- 
sition of the plutonium sample must be known. The counting 
efficiency in the 11-23 keV range is determined from a plutonium 
standard, and the concentration of the sample is then calculated 
from the L X-ray count and the isotopic composition. The total L 
X-ray count is corrected for possible contributions from other ra- 
dionuclides present as impurities by measuring the low 
gamma spectrum for each contaminant to establish pho- 
tor/X-ray ratios. The ratios are i when *4'Pu and Pu 
are measured, because the respective decay chain members pro- 
duce non-U L X-rays. This new method can replace the use of 
labor-intensive radiochemical separation techniques and elaborate 
activation methods for analysis of 2°°Pu in aqueous sampies. It is 
also applicable for assaying plutonium in liquid wastes that pose 
possible hazards to the environment. 


29572 (LBL-30713) Determination of bedrock hydraulic 
conductivity and hydrochemistry using a wellbore fluid log- 
ging method. Pedier, W.H. (GZA GeoEnvironmental, Inc., Newton 
Upper Falls, MA (United States)); Barvenik, M.J.; Tsang, C.F.; 
Hale, F.V. Lawrence Berkeley Lab., CA (United States). May 1990. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9005149-8: 4. national out- 
door action conference on aquifer restoration, groundwater 
monitoring, and geophysical methods, Las Vegas, NV (United 
States), 14-17 May 1990). Order Number DE92017111. Source: 
OSTI; NTIS; GPO Dep. 

One of the most challenging tasks faced by environmental engi- 
neers is cost effective hydraulic and hydrochemical characterization 
of a fractured bedrock aquifer by means of exploratory wellbores. 
To address this problem, a new borehole fluid logging method for 
rapidly and efficiently determining the vertical distribution of 
hydraulic conductivity in fractured bedrock aquifers has been devel- 
oped. This new technique was recently applied near two active 
landfills in southern New England. The technique involves replac- 
ing the standing column of water in a borehole with a uniformly 
deionized fluid, and then profiling the changes in fluid electrical 
conductivity in the borehole. These changes occur when the con- 
trasting formation water is drawn back into the borehole by 
continuous low flow rate pumping or by slug testing. A downhole 
wireline water-quality tool, which simultaneously measures fluid 
electrical conducivity, temperature, pH and oxidation-reduction po- 
tential (Eh), was employed to profile the physical/chemical changes 
of the “emplaced” fluid. The numerical code BORE, was employed 
to determine the inflow parameters and fracture-specific fluid elec- 
trical conducivity for the hydraulically conductive fractures. Straddle 
packer testing at 10-foot intervals was conducted to confirm the 
slug testing results. Some discrepancies were encountered which 
can be explained by accounting for the volume of formation af- 
fected by each method. Based on the data presented herein, this 
new borehole technique can determine the fracture specific inflow 
parameters (hydraulic conductivity as a function of depth) and esti- 
mate hydrochemical parameters (fluid electrical conductivity, 
temperature, pH and Eh) for the associated formation water flowing 
through fractured bedrock aquifers. 
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29573 (MLM-3752) Environmental Monitoring Pian for 
Mound. EG and G Mound Applied Technologies, Miamisburg, OH 
(United States). Apr 1992. 149p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-88DP43495. Order 
Number DE92018667. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this Environmental Monitoring Plan (EMP) is to 
define and document the requirements for environmental monitor- 
ing programs at Mound as required by DOE 5400 Series Orders 
and the Environmental Regulatory Guide of Radiological Effiuent 
Monitoring and Environmental Surveillance. This plan sets forth the 
requirements for the routine environmental monitoring programs 
established by Mound to: (1)measure and monitor effluents from 
US Department of Energy (DOE) operations, (2) maintain surveil- 
lance through measurement and monitoring, and, (3) calculate the 
effects of those operations on the environment and public health. 


29574 (NEI-DK-886) The atmosphere. Precipitation of nitro- 
gen compounds: 1990 monitoring me included in the 
water environment plan. Faglig rapport fra DMU, 36. Hovmand, 
M.F.; Grundahi, L. Danmarks Miljoeundersoegelser, Roskiide (Den- 
mark). Afd. for Forureningskilder af Luftforurening. Dec 1991 39p. 
(In Danish). Order Number DE92540844. Source: OSTI; NTIS. 
Nitrogen in the form of nitrogen carried in rainfall, on 
particles and in gaseous form, is conveyed to the soil and to the 
sea. The total amount of nitrogen precipitated to Denmark from the 
atmosphere (nitrogen deposition) is determined with the help of 
measurements taken at seventeen measuring stations established 
by the National Environmental Research institute in Denmark in 
connection with the monitoring programme under the ministerial 
water environment pian. Measurements taken in 1990 show that 
the average nitrogen deposition on the surface of inner Danish wa- 
ters is ca. 1.2 tons nitrogen per square kilometer per annum, which 
is the same as that measured in 1989. The 27% increase in rainfall 
during 1990, in rel-tion to that in 1989, has not resulted in an in- 
crease in atmospheric deposition. Nitrogen deposition on land 
surfaces is greater than on the surface of the seas and totals up to 
3 tons of nitrogen per square kilometer per year. Deposition on 


land surfaces varies more from one locality to the other dependent 
on vegetation coverage and the distance from local nitrogen 
sources, especially in the case of agricultural areas where ammo- 
nia evaporation takes place. In 1990, the atmospheric nitrogen 
deposition on inner Danish waterways (an area of 40.000 square 
kilometers) amounted to 47,000 tons of nitrogen. (AB). 


29575 (NIRS-RSD-96) Radioactivity survey data in Japan, 
part 1: Environmnetal materials. National inst. of Radiological 
Sciences, Chiba (Japan). Mar 1992. 33p. Order Number 
DE92556780. Source: OSTI; NTIS; INIS. 

First, the methods of collection and pretreatment of the samples 
of rain and dry fallout, air borne dust, service water and freshwater, 
soil, seawater and sea sediments are described. Next, the prepara- 
tion of the samples for analysis is explained. The processes of 
separating strontium-90 and cesium-137 and the determination of 
stable strontium, calcium and potassium in soil and sea sediments 
are described. After the radiochemical separation, the activity of 
the mounted precipitates is counted using low background beta 
counters normally for 60 to 90 min. The net sample counting rates 
are corrected for counter efficiency, recovery, self absorption and 
decay, to obtain the content of strontium-90 and cesium-137 per 
sample aliquot. From the results, the concentrations of these nu- 
clides in the original samples are calculated. The data in the 
various districts in Japan from June, 1990 to March, 1991 are re- 
ported. (K.I.). 


29576 (NIVA-O-89153) Critical loads for soils in Norway: 
Preliminary assessment based on data from nine calibrated 
catchments. Wright, R.F. (Norsk Inst. for Vannforskning, Oslo 
(NO)); Flaten, M.-B.; Stuanes, A.O.; Reuss, J.O. Norsk Inst. for 
Vannforskning, Oslo (Norway). Sep 1990. 56p. Order Number 
DE92541005. Source: OSTI; NTIS. 

Report no. 11; Serial no. 2483. 

Critical loads for acid deposition with respect to soils are calcu- 
lated for 9 calibrated catchments in southern Norway. Two 
methods recommended by the UN-ECE Handbook on Mapping 
Critical Loads were used: the static empirical model, and the dy- 
namic MAGIC model. The critical load for soils follows two criteria: 
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runoff water must have alkalinity >0 (fish criterion), and the AVCa 
equivalent ratio in soil solution <1.5 (forest criterion). The results 
show that for these Norwegian sites with thin and patchy soils, the 
fish criterion is always the more stringent. Further work should 
evaluate regional soils data and assess the future role of nitrogen. 
29 refs., 37 figs., 21 tabs. 


29577 (NIVA-O-89153b) Critical loads for solls in Norway: 
Analyses of solls date from eight Norwegian catchments. 
Reuss, J. Norsk Inst. for Vannforskning, Oslo (Norway). Oct 1990. 
78p. Order Number DE92728489. Source: OSTI; NTIS (US Sales 
Only). 

Assessment of critical loads for soils at the catchment scale re- 
quires estimates of soil properties characteristic of the catchment. 
Soils data collected in routine soil surveys must thus be aggre- 
gated both spatially and with depth. Several procedures for such 
aggregation are used to arrive at characteristic values of soil prop- 
erties for eight Norwegian catchments. These values serve as input 
parameters for dynamic models such as MAGIC. An accompanying 
report uses these values to estimate critical loads for soils at these 
catchments. 33 figs., 38 tabs. 


29578 (NUREG-0837-Vol.12-No.1) NRC TLD Direct Radia- 
tlon Monitoring Network: Progress report, January—March 
1992: Volume 12, No. 1. Struckmeyer, R.; McNamara, N. Nuclear 
Regulatory Commission, King of Prussia, PA (United States). 
Region |. Jun 1992. 225p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). Source: OSTI; NTIS; 
INIS; GPO. 

The US Nuclear Regulatory Commission (NRC) Direct Radiation 
Monitoring Network is operated by the NRC in cooperation with 
participating states to provide continuous measurement of the am- 
bient radiation levels around licensed NRC facilities, primarily 
power reactors. Ambient radiation levels result from naturally oc- 
curring radionuclides present in the soil, cosmic radiation 
constantly bombarding the earth from outer space, and the contri- 
bution, if any, from the monitored facilities and other man-made 
sources. The Network is intended to measure radiation levels dur- 
ing routine facility operations and to establish background radiation 
levels used to assess the radiological impact of an unusual condi- 
tion, such as an accident. This report presents the radiation levels 
measured around all facilities in the Network for the first quarter of 
1992. All radiation measurements are made using small, passive 
detectors called thermoluminescent dosimeters (TLDs), which pro- 
vide a quantitative measurement of the radiation levels in the area 
in which they are placed. Each site is monitored by arranging ap- 
proximately 40 to 50 TLD stations in two concentric rings extending 
to about five miles from the facility. All TLD stations are outside the 
site boundary of the facility. 


29579 (NYSERDA-92-4) Town of Edinburg landfill reclama- 
tion demonstration project: Final report. New York State Energy 
Research and Development Authority, Albany, NY (United States); 
Schillinger, Salerni and Boyd, Inc., Albany, NY (United States); 
Clough, Harbour and Associates, Albany, NY (United States). 15 
May 1992. 257p. Sponsored by New York State Energy Research 
and Development Authority, Albany, NY (United States). Source: 
OSTI; INIS; New York State Energy Development Authority, Two 
Rockefeller Plaza, Albany, NY 12223. 

Landfill reclamation is the process of excavating a solid waste 
landfill to recover materials, reduce environmental impacts, restore 
the land resource, and, in some cases, extend landfill life. Using 
conventional surface mining techniques and specialized separation 
equipment, a landfill may be separated into recyclable material, 
combustible material, a soi/compost fraction and residual waste. A 
landfill reclamation demonstration project was hosted at the Town 
of Edinburg municipal landfill in northwest Saratoga County. The 
report examines various separation techniques employed at the 
site and appropriate uses for reclaimed materials. Specifications re- 
garding engineered work plans, health and safety monitoring, and 
contingency preparedness are discussed. Major potential applica- 
tions and benefits of using landfill reclamation technology at 
existing landfills are identified and discussed. The research and de- 
velopment aspect of the report also examines optimal screening 
technologies, site selection protocol and the results of a test burn 
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of reclaimed waste at a waste-to-energy facility. Landfill reclama- 
tion costs are developed, and economic comparisons are made 
between reclamation costs and conventional landfill closure costs, 
with key criteria identified. The results indicate that, although de- 
pendent on site-specific conditions and economic factors, landfill 
reclamation can be a technically and economically feasible alterna- 
tive or companion to conventional landfill closure under a range of 
favorable conditions. Feasibility can be determined only after an 


investigation of the variety of landfill conditions and reclamation op- 
tions. 


29580 (OCS/MMS-—90-0095, pp. 4.1-4.6) Remote sensing. 
Minerals Management Service, Herndon, VA (United States). Dec 
1990. In The Offshore Environmental Studies Program (1973- 
1989). A summary of Minerals Management Service research 
conducted on the US Outer Continental Shelf. 223p. Source: En- 
vironmental Studies Branch (MS-4310), Minerals Management 
Service, 381 Elden Street, Herndon, VA 22070 (United States). 
This paper is one chapter from a larger report on the environ- 
mental impacts resulting from the development of the offshore 
continental shelf oil and gas deposits. It this chapter, a review of 
the existing remote sensing information which the Minerals Man- 
agement Service has for each of the US continental shelf areas is 
given along with the uses of this information. These include the At- 
lantic Ocean, Gulf of Mexico, Pacific Ocean, and the Beaufort Sea 
areas of Alaska. Remote sensing data can be used to establish the 
existing conditions of these areas and can be used for monitoring 
purposes. Although there are numerous forms of remote sensing 
technology, this paper restricts itself to satellite imagery and satel- 
lite tracking. The use of these satellites can monitor water currents, 
water temperature, direction and deposition of contaminants, such 
as oil spills. In the Alaska region, satellite tracking is used to moni- 
tor the migration of whales and determine areas of upwelling 
nutrients which could be a feeding zone while in Louisiana remote 
sensing has been used to study wetlands and to track sea turtles. 


29581 (ORNL/ER-7) Transport and accumulation of 
cesium-137 and mercury in the Clinch River and Watts Bar 
Reservoir system: Environmental Restoration Program. Olsen, 
C.R.; Larsen, I.L.; Lowry, P.D.; Moriones, C.R.; Ford, C.J.; Dear- 
stone, K.C.; Turner, R.R.; Kimmel, B.L.; Brandt, C.C. Oak Ridge 
National Lab., TN (United States). Jun 1992. 56p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE92018071. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Environmental Sciences Division Publication 3471. 

Operations and waste disposal activities at the Oak Ridge Y-12 
Plant, the Oak Ridge National Laboratory (ORNL), and the Oak 
Ridge K-25 Site (formerly the Oak Ridge Gaseous Diffusion Plant) 
on the US Department of Energy (DOE) Oak Ridge Reservation 
(ORR) have introduced a variety of airborne, liquid, and solid 
wastes into the surrounding environment. Some of these wastes 
may affect off-site areas by entering local streams, which ultimately 
drain into the Clinch and Tennessee river system. Previously 
reported concentrations of radionuclides, metals and organic com- 
pounds in water, sediment, and biota of the Clinch River and Watts 
Bar Reservoir suggest the presence of a variety of contaminants of 
possible concern to the protection of human health and the envi- 
ronment. The work reported here represents part of the initial 
scoping phase for the Clinch River RCRA Facility Investigation. In 
this work, the distribution of '°7Cs is used to identify contaminant 
accumulation patterns and potential problem, or “hot-spot,” areas 
with regard to environmental hazard or human health. Radiocesium 
was chosen for this scoping effort because (1) its history of release 
into the Clinch River is reasonably well documented, (2) it is easy 
and inexpensive to measure by gamma spectrometry, and (3) it is 
rapidly sorbed to particulate matter and thus serves as a cost- 
effective tracer for identifying the transport and accumulation 
patterns of many other particle-reactive contaminants, such as 
mercury (Hg), lead (Pb), and plutonium (Pu), and polychlorinated 
biphenyls (PCBs). 


29582 (ORNV/ER-62) Screening of contaminants in Waste 
Area Grouping 2 at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee: Environmental Restoration Program. Blaylock, 
B.G.; Frank, M.L.; Hoffman, F.O.; Hook, L.A.; Suter, G.W.; Watts, 





J.A. Oak Ridge National Lab., TN (United States). Environmental 
Restoration Div. Jul 1992. 204p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92018401. Source: OSTI; NTIS; INIS; GPO Dep. 

Waste Area Grouping 2 (WAG 2) of the Oak Ridge National Lab- 
oratory (ORNL) is located in the White Oak Creek Watershed and 
is composed of White Oak Creek Embayment, White Oak Lake 
and associated floodplain, and portions of White Oak Creek (WOC) 
and Melton Branch downstream of ORNL facilities. Contaminants 
leaving other ORNL WAGs in the WOC watershed pass through 
WAG 2 before entering the Clinch River. Health and ecological risk 
screening analyses were conducted on contaminants in WAG 2 to 
determine which contaminants were of concern and would require 
immediate consideration for remedial action and which contami- 
nants could be assigned a low priority or further study. For 
screening purposes, WAG 2 was divided into four geographic 
reaches: Reach 1, a portion of WOC; Reach 2, Melton Branch; 
Reach 3, White Oak Lake and the floodplain area to the weirs on 
WOC and Melton Branch; and Reach 4, the White Oak Creek Em- 
bayment, for which an independent screening analysis has been 
completed. Screening analyses were conducted using data bases 
compiled from existing data on carcinogenic and noncarcinogenic 
contaminants, which included organics, inorganics, and radionu- 
clides. Contaminants for which at least one ample had a 
concentration above the level of detection were placed in a de- 
tectable contaminants data base. Those contaminants for which all 
samples were below the level of detection were placed in a nonde- 
tectable contaminants data base. 


29583 (ORNL/ER-82) Well plugging and abandonment 
plan tor Waste Area Grouping 6 at Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee: Environmental Restoration 
Program. Stansfield, R.G.; Huff, D.D. Oak Ridge National Lab., TN 
(United States). Jun 1992. 99p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92018076. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3823. 

Site environmental characterization and remediation require data 
obtained from the installation and sampling of wells. When these 
wells are no longer needed or not producing reliable information, or 
are damaged and can act as conduits for contaminant migration, 
they should be identified and properly decommissioned. This is 
most important for wells of sufficient depth to create the potential 
for exchange of fluids between different hydrologic units. This plan 
presents the strategy and detailed approach for well plugging and 
abandonment (P&A) at Waste Area Grouping 6 (WAG 6). An inven- 
tory of 768 wells, the total number known to have been installed in 
WAG 6 based on a combined review of data and direct field inven- 
tory, is provided in Appendix A. All wells that are no required for 
closure or postclosure surveillance of WAG 6 will be decommis- 
sioned. A listing of 69 existing WAG 6 wells that will be maintained 
for postclosure surveillance is provided in Appendix B, and their lo- 
cations are shown in Fig. 1. Appendix C contains a list of all WAG 
6 wells that will be decommissioned, although some may no longer 
exist. Their locations are shown in Fig. 2. It is likely that some new 
wells will be drilled as part of postclosure monitoring of Solid Waste 
Area 6 (SWSA), but they are beyond the scope of this report. It is 
intended that this plan provide a basis for developing contracts for 
cost and schedule determinations for the P&A process. 


29584 (ORNL/ER-87) SWSA 6 Interim corrective measures 
environmental monitoring: FY 1991 results: Environmental 
Restoration Program. Clapp, R.B.; Marshall, D.S. Oak Ridge Na- 
tional Lab., TN (United States). Jun 1992. 68p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE92018070. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Environmental Sciences Division Publication 3849. 

In 1988, interim corrective measures (ICMs) were implemented 
at Solid Waste Storage Area (SWSA) 6 at Oak Ridge National Lab- 
oratory. The SWSA 6 site was regulated under the Resource 
Conservation and Recovery Act (RCRA). The ICMs consist of eight 
large high-density polyethylene sheets placed as temporary caps to 
cover trenches known to contain RCRA-regulated materials. Envi- 
ronmental monitoring for FY 1991 consisted of collecting water 
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levels at 13 groundwater wells outside the capped areas and 44 
wells in or near the capped areas in order to identify any significant 
loss of hydrologic isolation of the wastes. Past annual reports show 
that the caps are only partially effective in keeping the waste 
trenches dry and that many trenches consistently or intermittently 
contain water. 


29585 (ORNL/ER/Sub-87-99053/49) Evaluation of closure 
alternatives for the Buliding 3001 Storage Canal at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee: Environmental 
Restoration Pr . Oak Ridge National Lab., TN (United 
States); Bechtel National, Inc., Oak Ridge, TN (United States). Feb 
1992. 82p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92016615. Source: OSTI; NTIS; INIS; GPO Dep. 

The Bidg. 3001 Storage Canal at ORNL is leaking approximately 
400 gal of water per day. This report presents the Bechtel National 
Inc. (BNI) Team's evaluation of plans and presents recommenda- 
tions for interim closure alternatives to stop the release of 
radionuclides and potential release of heavy metals into the envi- 
ronment. This is a conceptual evaluation and does not include 
detailed engineering of physical mitigation methods. The alterna- 
tives address only interim closure measures and not final 
decommissioning of the canal. 


29586 (ORNUNERP-6) Resource plan for the 
Oak Ridge Reservation: Volume 27, Wiidilte Pian. 
Parr, P.D. (Oak Ridge National Lab., TN (United States)); Evans, 
J.W. Oak Ridge National Lab., TN (United States). Jun 1992. 56p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92016752. Source: 
OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3909. 

A plan for management of the wildlife resources on the US De- 
partment of Energy's Oak Ridge Reservation is outlined in this 
document. Management includes wildlife population control (hunts, 
trapping, and removal), handling specific problems with wildlife, 
restoration of species, coordination with researchers on wildlife 
studies, preservation and management of habitats, and law en- 
forcement. Wildlife resources are divided into five categories, each 
with a specific set of objectives and procedures for obtaining these 
objectives. These categories are (1) species-richness management 
to ensure that all resident wildlife species exist on the Reservation 
in viable numbers; (2) featured species management to produce 
selected species in desired numbers on designated land units; (3) 
management of game species for research, education, recreation, 
and public safety, (4) endangered species management designed 
to preserve and protect both the species and habitats critical to the 
survival of those species; and (5) pest management. Achievement 
of the objectives is a joint effort between the Tennessee Wildlife 
Resources Agency and the Oak Ridge National Laboratory's Envi- 
ronmental Sciences Division. 


29587 (ORNL/RASA-90/8) Radiological survey of the for- 
mer Baker Brothers, inc. site, 2551-2555 Harleau Place, Toledo, 
Ohio (BTO001). Foley, R.D.; Floyd, L.M. Oak Ridge National Lab., 
TN (United States). Mar 1992. 99p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92018546. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted investigative radio- 
logical surveys at the REMS, Inc., and the Doug Beet Company, 
2551-2555 Harleau Place, Toledo, Ohio (BTO001) in 1988. The 
purpose of the surveys was to determine whether the property was 
contaminated with radioactive residues, principally 2°°U, as a result 
of work contracted to the Manhattan Engineer District (MED). The 
survey included gamma scans; directly measured alpha, beta, and 
gamma radiation levels; transferable contamination levels; and soil, 
dust, debris, and air sampling for radionuclide analyses. The sur- 
vey and sampling covered accessible portions of the exterior 
ground surface, roof, and interiors of buildings. Results of the 
surveys demonstrated four general areas having radionuclide con- 
centrations in excess of the DOE Formerly Utilized Sites Remedial 
Action Program criteria for 2°°U outdoors and as surface contami- 
nation on shelves in one building. 
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29588 (ORNL/RASA-91/10) Radiological survey results at 
19 Wellman Street, Beverly, Massachusetts (VB024). Foley, 
R.D.; Johnson, C.A. Oak Ridge National Lab., TN (United States). 
Jul 1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92018955. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 19 Wellman Street, Beverly, Massachusetts. The survey 
was performed in May 1991. The Purpose of the survey was to de- 
termine if uranium work performed under government contract at 
the former Ventron facility had migrated off-site to neighboring ar- 
eas. The survey included a surface gamma scan, a beta-gamma 
scan of paved areas, and the collection of soil samples for radionu- 
clide analyses. Results of the survey demonstrated no radionuclide 
concentrations or radiation measurements in excess of the DOE 
Formerly Utilized Site Action Program guidelines. 


29589 (ORNL/RASA-91/13) Radiological survey results at 9 
and 11 Congress Street, Beverly, Massachusetts (VB002). Fo- 
ley, R.D.; Uziel, M.S. Oak Ridge National Lab., TN (United States). 
May 1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92017804. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 9 and 11 Congress Street, Beverly, Massachusetts. The 
survey was performed in May 1991. The purpose of the survey 
was to determine if uranium from work performed under govern- 
ment contract at the former Ventron facility had migrated off-site to 
neighboring areas. The survey included a surface gamma scan, a 
beta-gamma scan of paved areas, and the collection of soil sam- 
ples for radionuclide analyses. Results of the survey demonstrated 
no radionucidie concentrations or radiation measurements in ex- 


cess of the DOE Formerly Utilized Sites Remedial Action Program 
guidelines. 


29590  (ORNU/RASA-91/16) Radiological survey results at 5 


Porter Street, Beverly, Massachusetts (VB019). Foley, R.D.; 
Johnson, C.A. Oak Ridge National Lab., TN (United States). Jul 


1992. 19p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC05-840R21400. Order 
DE92018517. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 5 Porter Street, Beverly, Massachusetts. The survey was 
performed in May 1991. The purpose of the survey was to deter- 
mine if uranium from work performed under government contract at 
the former Ventron facility had migrated off-site to neighboring ar- 
eas. The survey included a surface gamma scan and the collection 
of soil samples for radionuclide analyses. Results of the survey 
demonstrated no radionuclide concentrations or radiation measure- 
ments in excess of the DOE Formerly Utilized Site Remedial 
Action Program guidelines. 


29591 (ORNL/RASA-91/20) Radiological survey results at 
13 Congress Street, Beverly, Massachusetts (VB003). Foley, 
R.D.; Uziel, M.S. Oak Ridge National Lab., TN (United States). Jul 
1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92019071. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 13 Congress Street, Beverly, Massachusetts. The survey 
was performed in May 1991. The purpose of the survey was to de- 
termine if uranium from work performed under government contract 
at the former Ventron facility had migrated off-site to neighboring 
areas. The survey included a surface gamma scan, a beta-gamma 
scan of paved areas, and the collection of soil samples for radionu- 
clide analyses. Results of the survey demonstrated no radionuclide 
concentrations or radiation measurements in excess of the DOE 
Formerly Utilized Sites Remedial Action Program guidelines. 


29592 (ORNL/RASA-91/21) Radiological survey results at 
15 Congress Street, Beverly, Massachusetts (VB004). Foley, 
R.D.; Uziel, M.S. Oak Ridge National Lab., TN (United States). Jul 
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1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92019072. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 15 Congress Street, Beverly, Massachusetts. The survey 
was to determine if uranium from work performed under govern- 
ment contract at the former Ventron facility had migrated off-site to 
neighboring areas. The survey included a surface gamma scan, a 
beta-gamma scan of paved areas, and the collection of soil sam- 
ples for radionuclide analyses. Results of the survey demonstrated 
no radionuclide concentrations or radiation measurements in ex- 
cess of the DOE Formerly Utilized Sites Remedial Action Program 
guidelines. 


29593 (ORNL/TM-12026) Status report: A hydrologic 
framework for the Oak Ridge Reservation. Solomon, D.K. (Oak 
Ridge National Lab., TN (United States)); Toran, L.E.; Dreier, R.B.; 
Moore, G.K.; McMaster, W.M. Oak Ridge National Lab., TN 
(United States). May 1992. 114p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92019062. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3815. 

This first status report on the Hydrologic Studies Task of the Oak 
Ridge Reservation Hydrology and Geology Study (ORRHAGS) 
revises earlier concepts of subsurface hydrology and hydrogeo- 
chemistry of the ORR. A new classification of hydrogeologic units 
is given, as well as new interpretations of the gydrogeologic prop- 
erties and processes that influence contaminant migration. The 
conceptual hydrologic framework introduced in this report is based 
primarily on reinterpretations of data acquired during earlier hydro- 
logic investigations of waste areas at and near the three US 
Department of Energy Oak Ridge (DOE-OR) pliant facilities. In ad- 
dition to describing and interpreting the properties and processes 
of the groundwater systems as they are presently understood, this 
report describes surface water-subsurface water relations, influ- 
ences on contaminant migration,and implications to environmental 
restoration, environmental monitoring, and waste management. 


29594 (ORNL/TM-12117) An evaluation of vapor extraction 
of vadose zone contamination. Crotwell, AT. (Oak Ridge Na- 
tional Lab., TN (United States)); Waehner, M.J.; Macinnis, J.M.; 
Travis, C.C.; Lyon, B.F. Oak Ridge National Lab., TN (United 
States). May 1992. 49p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE92019065. Source: OSTI; NTIS; INIS; GPO Dep. 

An in-depth analysis of vapor extraction for remediation of soils 
contaminated with volatile organic compounds (VOCS) was con- 
ducted at 13 sites. The effectiveness of vapor extraction systems 
(VES) was evaluated on the basis of soil concentrations of VOCs 
and soil-gas concentrations of VOC's. The range of effectiveness 
was found to be 64%-99% effective in removing organic contami- 
nants from soil. At nine of the 13 sites studied in this report, vapor 
extraction was found to be effective in reducing VOC cooncentra- 
tions by at least 90%. At the remaining four sites studied, vapor 
extraction was found to reduce VOC concentrations by less than 
90%. Vapor extraction is ongoing at two of these sites. At a third, 
the ineffectiveness of the vapor extraction is attributed to the pres- 
ence of “hot spots” of contamination. At the fourth site, where 
performance was found to be relatively poor, the presence of geo- 
logical tar deposits at the site is thought to be a major factor in the 
ineffectiveness. 


29595 (PNL-8151) Basalt Waste Isolation Project Reclama- 
tion Support Project: 1991-1992 Report. Brandt, C.A.; Rickard, 
W.H. Jr.; Cadoret, N.A. Pacific Northwest Lab., Richland, WA 
(United States). Jun 1992. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE92015996. Source: OSTI; NTIS; GPO Dep. 

The Basalt Waste Isolation Project (BWIP) Reclamation Support 
Project began in the spring of 1988 by categorizing sites distributed 
during operations of the BWIP into those requiring revegetation 
and those to be abandoned or transferred to other programs. The 
Pacific Northwest Laboratory's role in this project was to develop 
plans for reestablishing native vegetation on the first category of 
sites, to monitor the implementation of these plans, to evaluate the 





effectiveness of these efforts, and to identify remediation methods 
where necessary. The Reclamation Support Project focused on 
three major areas: geologic hydrologic boreholes, the Exploratory 
Shaft Facility (ESF), and the Near-Surface Test Facility (NSTF). A 
number of BWIP reclamation sites seeded between 1989 and 1990 
were found to be far below reclamation objectives. These sites 
were remediated in 1991 using various seedbed treatments de- 
signed to rectify problems with water-holding capacity, herbicide 
activity, surficial crust formation, and nutrient imbalances. Remedi- 
ation was conducted during November and early December 1991. 
Sites were examined on a monthly basis thereafter to evaluate 
plant growth responses to these treatments. At all remediation sites 
early plant growth responses to these treatments. At all remedia- 
tion sites, early plant growth far exceeded any previously obtained 
using other methods and seedbed treatments. Seeded plants did 
best where amendments consisted of soil-plus-compost or fertilizer- 
only. Vegetation growth on Gable Mountain was less than that 
found on other areas nearby, but this difference is attributed pri- 
marily to the site’s altitude and north-facing orientation. 


20596 (PNL-—8174-Vol.2) Ecological evaluation of proposed 
discharge of dredged material from Oakland Harbor into ocean 
waters (Phase 3 B of -42-foot project): Volume 2, Appendixes. 
Kohn, N.P. (Battelle/Marine Sciences Lab., Sequim, WA (United 
States)); Ward, J.A.; Mayhew, H.L.; Word, J.Q.; Barrows, E.S.; 
Goodwin, S.M.; Lefkovitz, L.F. Pacific Northwest Lab., Richland, 
WA (United States). Jun 1992. 477p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE92017167. Source: OSTI; NTIS; 
GPO Dep. 

The Water Resources Development Act of 1986 (Public Law 99- 
662) authorized the US Army Corps of Engineers (USACE) San 
Francisco District, to deepen and widen the navigational channels 
of the Oakland Inner and Outer Harbors to accommodate deeper- 
draft vessels. The USACE is considering several disposal options 
for the dredged material removed during these channel improve- 
ments including open-water disposal. Dredged material proposed 
for open-water disposal must be evaluated to determine the poten- 
tial impacts of the disposal activity on the water column and 
disposal site environments. The USACE requested that Battelle/ 
Marine Sciences Laboratory (MSL) conduct studies to evaluate 
open-water disposal options for Oakland Harbor sediments. This 
request developed into the Oakland Harbor Phase Ill Program. 
This is Volume 2 of a two-volume report that presents information 
gathered to determine the suitability of ocean disposal of sedi- 
ments dredged from Oakland Harbor. This volume contains the 
Appendixes (A through N), which provide details of the data analy- 
ses and full presentation of the data and results. 


29597 (PNWD-1986-HEDR) Radioactive contamination of 
fish, shellfish, and waterfowl exposed to Hanford effluents: 
Annual summaries, 1945-1972: Hanford Environmental Dose 
Reconstruction Project. Hanf, R.W.; Dirkes, R.L.; Duncan, J.P. 
Pacific Northwest Lab., Richland, WA (United States). Jul 1992. 
174p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE92018701. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
Project (HEDR) is to estimate the potential radiation doses 
received by people living within the sphere of influence of the Han- 
ford Site. A potential critical pathway for human radiation exposure 
is through the consumption of waterfowl that frequent onsite waste- 
water ponds or through eating of fish, shellfish, and waterfowl that 
reside in/on the Columbia River and its tributaries downstream of 
the reactors. This document summarizes information on fish, shell- 
fish, and waterfowl radiation contamination for samples collected 
by Hanford monitoring personnel and offsite agencies for the 
period 1945 to 1972. Specific information includes the types of or- 
ganisms sampled, the kinds of tissues and organs analyzed, the 
sampling locations, and the radionuclides reported. Some tissue 
concentrations are also included. We anticipate that these yearly 
summaries will be helpful to individuals and organizations inter- 
ested in evaluating aquatic pathway information for locations 
impacted by Hanford operations and will be useful for planning the 
direction of future HEDR studies. 
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29598 (RFP-4567) Analysis of the toxicity in Rocky Flats 
Plant surtace water through a correlation between the whole 
effluent toxicity test and the Microtox assay. Ford, S.M. (EG 
and G Rocky Flats, Inc., Golden, CO (United States)); Wolaver, 
H.A.; Figueroa, L.A. EG and G Rocky Flats, Inc., Golden, CO 
(United States). [1992]. 51p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC34-90DP62349. osnt. 
(CONF-9206176—1: Conference for hazardous waste research, 
Boulder, CO (United States), 2 Jun 1992). Order Number 
DE92014396. Source: OSTI; NTIS; INIS; GPO Dep. 

Results were correlated from the Microtox assay and the whole 
effluent acute toxicity test for effluents from the (1) wastewater 
treatment plant (WWTP) and (2) terminal ponds located at the 
Rocky Flats Plant. Literature reviews indicate that Photobacterium 
phosphoreum (Microtox assay) may be used as screening test for 
the reaction of Ceriodaphnia dubia and Pimephales promelas to 
toxins present in effluents. This study indicates that the Microtox is 
less sensitive to toxins present in the WWTP effiuent than other 
test organisms (Ceriodaphnia dubia and Pimephales promelias). 
Toxicity appears to be from unionized ammonia. Ten months of 
data reveal that the surface water effluents which leave Rocky Fiats 
boundaries are non-toxic when judged by all three test organisms. 


29599 (SAND-92-1525C) EnviroTRADE: An information 
system for providing data on environmental les and 
needs worldwide. Harrington, M.W.; Harlan, C.P. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9209159-1: Eurocourse: technologies for 
environmental cleanup - soil and groundwater, Ispra (Italy), 21-25 
Sep 1992). Order Number DE92018284. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Department of Energy (DOE) has committed to the 
remediation of waste sites throughout its complex, and has recog- 
nized that it can accelerate its technology development efforts and 
leverage the expenditure of available funds through an international 
cooperation among government entities, private industry, and 
educational institutions. To support the technology transfer of envi- 
ronmental information, the DOE has sponsored the development of 
EnviroTRADE - an international information system that will 
facilitate the exchange of environmental restoration and waste man- 
agement technologies worldwide. During DOE's fiscal year 1992, a 
beta prototype is being developed by Sandia Nationa! Laboratories 
(SNL). During fiscal year 1993 and beyond, the full system will be 
developed and networked among international users. The system 
will contain profiles on both environmental restoration/waste man- 
agement needs and foreigr/domestic technologies. Users will be 
able to identify matches between worldwide needs and available or 
emerging technologies. Where matches between needs and exist- 
ing technologies are not found, the system will identify the potential 
for development of new and innovative technologies to address 
environmental problems. EnviroTRADE will also provide general in- 
formation on international environmental restoration and waste 
management organizations, sites, activities, and contacts. 


29600 (TVA/LR/NRM-91/2) Second annual southern Ap- 
palachian man and the bi conference. Smith, E.R. (ed.). 
Tennessee Valley Authority, Norris, TN (United States). Nov 1991. 
101p. Sponsored by Tennessee Valley Authority, Knoxville, TN 
(United States). (CONF-9111232—: 2. annual Southern Appalachian 
Man and the biosphere conference, Gatlinburg, TN (United States), 
4-5 Nov 1991). Order Number DE92015735. Source: OSTI; NTIS. 

Brief summaries are presented from the Southern Appalachian 
Man and Biosphere Conference. Topics include, but are not limited 
to, Hardwood and Red Spruce decline; land use and management; 
forest/atmosphere interactions; environmental monitoring; wetland 
habitats; fish studies in Tennessee reservoirs; tree plantations for 
energy use. 


29601 (TVA/WR/WOQ-91/8) Feasibility of using remote 
sensing platforms as an aid to water quality monitoring In the 
Tennessee Valley: Capabilities and costs. Dierberg, F. Ten- 
nessee Valley Authority, Chattanooga, TN (United States). Div. of 
Water Resources. 20 Jun 1991. 52p. Sponsored by Tennessee 
Valley Authority, Knoxville, TN (United States). Order Number 
DE92015738. Source: OSTI; NTIS. 
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Remote sensing devices, which include satellite- and airborne 
mounted sensors (fiuorosensors, imaging spectrometers, multi- 
spectral video and scanners), were evaluated according to their 
availability and technical, operational, and economic features for 
water quality monitoring in Tennessee Valley Authority (TVA) reser- 
voirs. Optical and electronic advances, and lower capital costs, 
have resulted in sensors that are more real-time oriented, user- 
interactive, flexible, portable, accessible, spectral/spatially resolved, 
and affordable than what had been available. Two airborne sen- 
sors, the Airborne Multispectral Measurement System (AMMS), 
manufactured by Xybion Electronic Systems Corp., and the Com- 
pact Airborne Spectrographic Imager (CASI), manufactured by Itres 
Research Limited and marketed by G.A. Borstad Associates Ltd., 
possess the cost and technical aspects to be seriously considered 
for acquisition by TVA. Either would add considerable capability to 
TVA's efforts of mapping turbidity, transparency, chlorophyll, sus- 
pended solids, and aquatic macrophytes in reservoirs. 


29602 (TVA/WR/WO-91/13) Groundwater management and 
protection, McMinn County, Tennessee. Tennessee Valley Au- 
thority, Chattanooga, TN (United States). Water Quality Dept. Aug 
1991. 79p. Sponsored by Tennessee Valley Authority, Knoxville, TN 
(United States). Order Number DE92015741. Source: OSTI; NTIS. 

McMinn County in Tennessee relies heavily on groundwater as a 
source of potable water. Part of the public water supply for Athens 
Utilities is groundwater. About 40 percent of the county’s residents 
rely on private wells for domestic water supply. The groundwater is 
produced, primarily, in aquifers of fractured limestone with solution 
channels. The geohydrology of McMinn County makes groundwa- 
ter protection an important issue. This report represents the results 
of a cooperative effort to address both immediate and long-term 
needs for groundwater protection. A three-phased approach is 
used to suggest specific actions that would help safeguard public 
health and future economic growth of the county. Phase 1 involves 
a technical committee to assist local governments on groundwater- 
related matters, investigation of specific measures for wellhead 
protection in McMinn County, and public education. Phase 2 fo- 
cuses on gaining additional technical information through fracture/ 
lineament tracing for the entire county using aerial photography 
and computerizing the groundwater data which resides in many pa- 
per files of the many federal, state, and local governments. Phase 
3 suggests a dye tracer and/or aquifer testing for Ingleside Spring 
to refine the initially identified wellhead protection area. 


29603 (UCRL-CR-—110539) LLNL Livermore site Groundwe- 
ter Surveillance Pian. Lawrence Livermore National Lab., CA 
(United States); Science Applications International Corp., Pleasan- 
ton, CA (United States). Apr 1992. 78. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE92018025. Source: OSTI; NTIS; INIS; GPO Dep. 
Department of Energy (DOE) Order 5400.1 establishes environ- 
mental protection program requiremenis, authorities, and 
responsibilities for DOE operations to assume compliance with 
federal, state, and local environmental protection laws and regula- 
tions; Federal Executive Orders; and internal DOE policies. ne 
DOE Order contains requirements and guidance for environmental 
monitoring programs, the objectives of which are to demonstrate 
compliance with legal and regulatory requirements imposed by fed- 
eral, state, and local agencies; confirm adherence to DOE 
environmental protection polices; and support environmental man- 
agement decisions. The environmental monitoring programs consist 
of two major activities: (1) measurement and monitoring of effluents 
from DOE operations, and (2) surveillance through measurement, 
monitoring, and calculation of the effects of those operations on the 
environment and public health. The latter concern, that of assess- 
ing the effects, if any, of Lawrence Livermore National Laboratory 
(LLNL) operations and activities on on-site and off-site surface wa- 
ters and groundwaters is addressed by an Environmental 
Surveillance Program being developed by LLNL. The Groundwater 
Surveillance Plan presented here has been developed on a site- 
specific basis, taking into consideration facility characteristics, 
applicable regulations, hazard potential, quantities and concentra- 
tions of materials released, the extent and use of local water 
resources, and specific local public interest and concerns. 
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29604 (UCRL-JC—109676) Characterization of subsurface 
sediments at a site of gasoline contamination. Bishop, D.J. 
(Lawrence Livermore National Lab., CA (United States)); Krauter, 
P.W.; Jovanovich, M.C.; Lee, K.; Nelson, S.C.; Noyes, C. 
Lawrence Livermore National Lab., CA (United States). Feb 1992. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-920851-62: Spectrum ‘92: nu- 
clear and hazardous waste management international topical 
meeting, Boise, ID (United States), 23-27 Aug 1992). Order Num- 
ber DE92018007. Source: OSTI; NTIS; INIS; GPO Dep. 

The Dynamic Underground Stripping Project combines monitored 
steam injection and electrical heating to treat in situ a gasoline 
plume resulting from leakage of an underground storage tank. A 
preliminary field demonstration of this system was performed at an 
uncontaminated site (Clean Site) a few hundred feet away with 
similar geology to that at the Gasoline Spill (GS) area. This paper 
describes characterization efforts at both sites and highlights what 
we rearmed at the Clean Site that helped us pian our operations 
more effectively at the GS. To validate the success of the Dynamic 
Underground Stripping Project, we require a detailed understanding 
of the physical, geological, hydrological, chemical, and biological 
nature of the demonstration sites and how these parameters 
change as a result of the Dynamic Stripping processes. The char- 
acterization process should also provide data to estimate the 
masses of contaminants present and their spatial distribution be- 
fore and after the remedial process to (1) aid in the planning for 
placement of injection and extraction wells, (2) provide physical 
data to develop conceptual models, (3) validate subsurface imag- 
ing techniques, and (4) confirm regulatory compliance. 


29605 (UCRL-JC—109931) Geophysical monitoring of 
active hydrologic processes as part of the Dynamic Under- 
ground Stripping Project. Newmark, R.L. Lawrence Livermore 
National Lab., CA (United States). May 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-920851-64: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92018058. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Lawrence Livermore National Laboratory, in collaboration with 
University of California at Berkeley and Lawrence Berkeley Labora- 
tory, is conducting the Dynamic Underground Stripping Project 
(DUSP), an integrated project demonstrating the use of active ther- 
mal techniques to remove subsurface organic contamination. 
Complementary techniques address a number of environmental 
restoration problems: (1) steam flood strips organic contaminants 
from permeable zones, (2) electrical heating drives contaminants 
from less permeable zones into the more permeable zones from 
which they can be extracted, and (3) geophysical monitoring tracks 
and images the progress of the thermal fronts, providing feedback 
and control of the active processes. The first DUSP phase involved 
combined steam injection and vapor extraction in a “clean” site in 
the Livermore Valley consisting of unconsolidated alluvial interbeds 
of clays, sands and gravels. Steam passed rapidly through a high- 
permeability gravel unit, where in situ temperatures reached 117°C. 
An integrated program of geophysical monitoring was carried out at 
the Clean Site. We performed electrical resistance tomography 
(ERT), seismic tomography (crossborehole), induction tomography, 
passive seismic monitoring, a variety of different temperature mea- 
surement techniques and conventional geophysical well logging. 


29606 (UCRL-JC—110356) Electrical resistance tomography 
used in environmental restoration. Ramirez, A.L. (Lawrence Liv- 
ermore National Lab., CA (United States)); Daily, W.; LaBrecque, 
D. Lawrence Livermore National Lab., CA (United States). Apr 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9206184—2: U.S. Depart- 
ment of Energy information exchange meeting on characterization, 
monitoring, and sensor technologies, Dallas, TX (United States), 3- 
4 Jun 1992). Order Number DE92018003. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We are developing a new imaging technique, Electrical Resis- 
tance Tomography (ERT), to map subsurface liquids as flow occurs 
during natural or clean-up processes; ERT can also be used to 
map geologic structure. Natural processes (such as surface water 





infiltrating the vadose zone) and clean-up processes (such as air 
injection in the saturated zone, steam injection, emplacement of 
subsurface barriers) can create changes in a soil’s electrical prop- 
erties that are readily measured. We use these measurements to 
calculate tomographs that show the spatial distribution of the sub- 
surface resistivities. The information derived from ERT can be used 
by remediation projects to: monitor the effectiveness of clean-up 
processes, characterize hydrologic processes affecting contaminant 
transport, select appropriate clean-up alternatives, demonstrate 
regulatory compliance, and to verify the installation and pertor- 
mance of subsurface barriers. 


29607 (WC-SRP-1) Site assessment report: Chemical, 
metals and pesticides pits. Scott, S.C. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (United States). Savannah River Plant). 
Du Pont de Nemours (E.!.) and Co., Aiken, SC (United States). Sa- 
vannah River Plant; Woodward-Clyde Consultants, Plymouth 
Meeting, PA (United States). 18 Sep 1986. 507p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE92018376. Source: OSTI; NTIS; 
GPO Dep. 

The chemicals, metals and pesticides (CMP) pits are a series of 
seven pits previously used for disposal of selected non-radioactive 
wastes generated elsewhere at the Savannah River Plant (SRP). 
As part of SRP’s plant-wide waste management operations, the 
CMP pits were identified as requiring investigation and subse- 
quently, possible remediation and closure. The objective of the 
current study is to assess the existing data on the site in order to 
develop a final closure plan. This report is part of a two-volume set 
consisting of a site assessment report and a closure plan report. 
This Site Assessment Report provides a comprehensive compila- 
tion of existing site data from various sources and an analysis of 
the significance of the site in terms of its regional and local 
impacts. The Closure Report provides a detailed description of re- 
medial work performed and recommends future closure needs. 


29608 (WHC-SA-1451) RCRA groundwater data analysis 


protocol for the Hanford Site, Washington. Chou, C.J.; Jackson, 
R.L. Westinghouse Hanford Co., Richland, WA (United States). Apr 
1992. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-920851-33: 
Spectrum ‘92: nuclear and hazardous waste management interna- 
tional topical meeting, Boise, ID (United States), 23-27 Aug 1992). 
Order Number DE92015896. Source: OSTI; NTIS; INIS; GPO Dep. 

The Resource Conservation and Recovery Act of 1976 (RCRA) 
groundwater monitoring program currently involves site-specific 
monitoring of 20 facilities on the Hanford Site in southeastern 
Washington. The RCRA groundwater monitoring program has col- 
lected abundant data on groundwater quality. These data are used 
to assess the impact of a facility on groundwater quality or whether 
remediation efforts under RCRA corrective action programs are ef- 
fective. Both evaluations rely on statistical analysis of groundwater 
monitoring data. The need for information on groundwater quality 
by regulators and environmental managers makes statistical analy- 
sis of monitoring data an important part of RCRA groundwater 
monitoring programs. The complexity of groundwater monitoring 
programs and variabilities (spatial, temporal, and analytical) exhib- 
ited in groundwater quality variables indicate the need for a data 
analysis protocol to guide statistical analysis. A data analysis proto- 
col was developed from the perspective of addressing regulatory 
requirements, data quality, and management information needs. 
This data analysis protocol contains four elements: data handling 
methods; graphical evaluation techniques; statistical tests for trend, 
central tendency, and excursion analysis; and reporting procedures 
for presenting results to users. 


29609 (WHC-SA-1489) Implementation of a Hanford past- 
practice investigation strategy for the 100 areas. Day, R.E.; 
Krug, A.D.; Lauterbach, M.J. Westinghouse Hanford Co., Richland, 
WA (United States). May 1992. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-920851-38: Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting, Boise, ID (United 
States), 23-27 Aug 1992). Order Number DE92015910. Source: 
OSTI; NTIS; GPO Dep. 
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The initial work plans for the cleanup of the 100 Areas at the 
Hanford Site followed the traditional US Environmental Protection 
Agency (EPA) path with a somewhat linear and phased process of 
investigation and decision making. Because of this process, the 
proposed investigation schedules were typically 7 to 9 years in du- 
ration. Additionally, a large amount of resources and funding were 
committed this investigative phase without achieving any remedia- 
tion or reduction in risk. To correct these deficiencies, a new 
strategy has been developed for use at the Hanford Site based on 
past practice. In late 1991, work plans were revised to reflect this 
Strategy. has provided for (1) accelerated decision-making by maxi- 
mizing the use of existing data consistent wit the data quality 
objectives, and, (2) undertaking expedited response actions (ERAs) 
and/or interim remedial measures (IRMs), as appropriate. 


29610 (WSRC-RP-89-1261) Testing a groundwater sam- 
pling tool: Are the samples representative?. Kaback, D.S. 
(Westinghouse Savannah River Co., Aiken, SC (United States)); 
Bergren, C.L.; Carlson, C.A.; Carlson, C.L. Westi Savan- 
nah River Co., Aiken, SC (United States). [1989]. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001 ;AC09-89SR18035. (CONF-9005149-9: 4. national 
outdoor action conference on aquifer restoration, groundwater 
monitoring, and ysical methods, Las Vegas, NV (United 
States), 14-17 May 1990). Order Number DE92017941. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A ground water sampling tool, the HydroPunch™, was tested at 
the Department of Energy's Savannah River Site in South Carolina 
to determine if representative ground water samples could be ob- 
tained without installing monitoring wells. Chemical analyses of 
ground water samples collected with the HydroPunch ™ from vari- 
ous depths within a borehole were compared with chemical 
analyses of ground water from nearby monitoring wells. The site 
selected for the test was in the vicinity of a large coal storage pile 
and a coal pile runoff basin that was constructed to collect the 
runoff from the coal storage pile. Existing monitoring wells in the 
area indicate the presence of a ground water contaminant plume 
that: (1) contains elevated concentrations of trace metals; (2) has 
an extremely low pH; and (3) contains elevated concentrations of 
major cations and anions. Ground water samples collected with the 
HydroPunch™ provide in excellent estimate of ground water quality 
at discrete depths. Groundwater chemical data collected from vari- 
ous depths using the HydroPunch™ can be averaged to simulate 
what a screen zone in a monitoring well would sample. The 
averaged depth-discrete data compared favorably with the data ob- 
tained from the nearby monitoring wells. 


29611 (WSRC-TR-91-30) Pen Branch fault program: 
Interim report on the High Resolution, Shallow Seismic Reflec- 
tlon surveys. Stieve, A.L. (Westinghouse Savannah River Co., 
Aiken, SC (United States)). Westinghouse Savannah River Co., 
Aiken, SC (United States); Emerald Exploration Consultants, Inc., 
Austin, TX (United States). 31 Jan 1991. 92p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Contract SA20207S. Order Number DE92016704. 
Source: OSTI; NTIS; GPO Dep. 

The Pen Branch fault was identified in the subsurface at the Sa- 
vannah River Site in 1989 based upon the interpretation of earlier 
seismic reflection surveys and other geologic investigations. A pro- 
gram was initiated at that time to further define the fault in terms of 
its capability to release seismic energy. The High-Resolution, Shal- 
low Seismic Reflection survey recently completed at SRS was 
initiated to determine the shallowest extent of the fault and to 
demonstrate the presence of flat-lying sediments in the top 300 
feet of sediments. Conclusions at this time are based upon this 
shallow seismic survey and the Conoco deep seismic survey 
(1988-1989). Deformation related to the Pen Branch fault is at 
least 200 milliseconds beneath the surface in the Conoco data and 
at least 150 milliseconds in the shallow seismic reflection data. 
This corresponds to approximately 300 feet below the surface. 
Sediments at that depth are lower Tertiary (Danian stage) or over 
60 million years old. This indicates that the fault is not capable. 


29612 (WSRC-TR-91-583) Radiological impact of Par Pond 
drawdown from liquid effiuent pathways. Carlton, W.H.; Hamby, 
D.M. Westinghouse Savannah River Co., Aiken, SC (United 
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States). 25 Oct 1991. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE92017933. Source: OSTI; NTIS; INIS; GPO Dep. 

The water level of Par Pond has been lowered over the past 
several months to reduce the effects in the event of catastrophic 
dam failure while assessing the condition of the dam and determin- 
ing if repairs are necessary. In lowering the level of Par Pond, 60 
billion liters of water containing low levels of tritium and cesium- 
137 were discharged to several onsite streams. SRS surface 
streams flow to the Savannah River. An assessment made to de- 
termine the total amount of tritium and Cs-137 discharged and to 
estimate the consequences to downstream Savannah River users. 
It is estimated that a total of 160 curies of tritium were displaced 
from Par Pond to the Savannah River between June 28, 1991 and 
September 19, 1991. This release could hypothetically result in a 
maximum individual dose of 83. 2x10-* mrem and a total (80-km 
and drinking water populations) population dose of 1.4x10~? 
person-rem. Likewise, a maximum individual dose of 5.0x10-? 
mrem and a total population dose of 1.7x10-' person- rem are 
predicted as a result of an estimated 0.21 curies of Cs-137 being 
discharged from Par Pond to the Savannah River. 


29613 (WSRC-TR-92-8) Tritium migration in A/M-Area 
ground water. Strom, R.N.; Kaback, D.S. Westinghouse Savannah 
River Co., Aiken, SC (United States). Jan 1992. 27p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE92016703. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Volatile organic compounds (VOC's) have entered aquifers in 
Cretaceous-aged sediments in the A/M-Area as a result of site op- 
erations. Tritium in A/M-Area ground water was investigated as a 
tracer to determine the movement of ground water in the subsur- 
face and the transport mechanism of VOC's. The investigation was 
focused primarily on determining the continuity and integrity of the 
clay layers in the Ellenton Formation and their effectiveness as 
aquitards below the aquifers in Tertiary sediments. 


29614 Degradation of polychlorinated biphenyls. Wilwerding, 
M.; Hoch, R. 20 Oct 1991. Filed date 20 Apr 1990. Canada Patent 
patent application 2014992. 36p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

Polychlorinated biphenyls (PCB) are generally disposed of by in- 
cineration, an expensive and hazardous method. Moreover, in 
cases where the PCBs are a minor component of a nontoxic fluid, 
such as a dielectric fluid, incineration causes loss of the nontoxic 
fluid as well as the PCB. An alternative method for destroying 
PCBs is disclosed which is not only capable of detoxification of 
PCB-contaminated soils, sludges, and sediments, but can also 
remove PCBs from solution in a wide range of concentrations, per- 
mitting full recovery of the bulk of the solution free of PCBs. The 
process of the invention may be operated in a batch, continuous, 
or semicontinuous mode, and is advantageously used to detoxify 
organic liquids such as transformer oils. According to the invention, 
PCBs are chemically degraded by contact with a Lewis acid cata- 
lyst in a nonaqueous liquid medium, in the presence of a cation 
which combines with the chlorine on the PCB to form a solid chlo- 
ride of the cation which will precipitate out from the liquid medium. 
Preferred Lewis acids are metal halides, particularly a combination 
of aluminum chloride and ferric chloride, and the preferred cation is 
potassium in the form of KOH. The Lewis acids may be supplied to 
the process by the adventitious corrosion of a vessel containing 
the PCB-contaminated matter. Experiments are described to illus- 
trate the process of the invention. 3 figs. 
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Refer also to citation(s) 27442, 27444, 27449, 27584, 27585, 
27588, 27591, 27592, 27593, 27594, 27628, 27790, 27841, 27904, 
27939, 28154, 28312, 28492, 28815, 28843, 29224, 29278, 29288, 
29289, 29312, 29313, 29314, 29347, 29359, 29375, 29392, 29393, 
29451, 29452, 29454, 29480, 29492, 29504, 29513, 29517, 29525, 
29526, 29527, 29528, 29529, 29530, 29531, 29532, 29534, 29537, 
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29538, 29539, 29542, 29543, 29544, 29573, 29574, 29575, 29577, 
29580, 29582, 29599, 29600, 29836, 29845 


29615 (BNL-47403) Produced water radionuclide hazard/ 
risk assessment, Phase 1. Hamilton, L.D.; Meinhold, A.F.; Nagy, 
J. Brookhaven National Lab., Upton, NY (United States). Jun 1991. 
160p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH00016. Order Number DE92016310. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Petroleum production may be accompanied by the production of 
saline water, called “produced water.” Produced water discharged 
into freshwater streams, estuaries, coastal and outer continental 
shelf waters can contained enhanced levels of radium isotopes. 
This document reports on the first phase of a study to estimate the 
risk to human health and the environment from radium discharged 
in produced water. The study involved five major steps: (1) evalu- 
ate the usefulness of available produced water outfall data for 
developing estimates of radium environmental concentrations; (2) 
review the literature on the bioaccumulation of radium by aquatic 
organism; (3) review the literature on the effects of radiation on 
aquatic organisms; (4) review the information available concerning 
the human health risks associated with exposure to Ra-226 and 
Ra-228 and (5) perform a conservative, screening-level assess- 
ment of the health and environmental risks posed by Ra-226 and 
Ra-228 discharged in produced waters. A screening-level analysis 
was performed to determine whether radium discharged to coastal 
Louisiana in produced waters presents potential health or environ- 
mental risks requiring further study. This conservative assessment 
suggested that no detectable impact on populations of fish, mol- 
luscs or crustaceans from radium discharged in produced waters is 
likely. The analysis also suggested that there is a potential for risk 
were an individual to ingest a large amount of seafood harvested 
near a produced water discharge point over a lifetime. The number 
of excess cancers predicted per year under a conservative sce- 
nario is comparable to those expected to result from background 
concentrations of radium. 


29616 (BNL-47654) Molecular biology in studies of 
oceanic primary production. LaRoche, J. (Brookhaven National 
Lab., Upton, NY (United States)); Falkowski, P.G.; Geider, R. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9204164—1: International sym- 
posium on the measurement of primary production from the 
molecular to global scale, La Rochelle (France), 19-26 Apr 1992). 
Order Number DE92016101. Source: OSTI; NTIS; INIS; GPO Dep. 

Remote sensing and the use of moored in situ instrumentation 
has greatly improved our ability to measure phytoplankton chloro- 
phyll and photosynthesis on global scales with high temporal 
resolution. However, the interpretation of these measurements and 
their significance with respect to the biogeochemical cycling of car- 
bon relies on their relationship with physiological and biochemical 
processes in phytoplankton. For example, the use of satellite im- 
ages of surface chlorophyll to estimate primary production is often 
based on the functional relationship between photosynthesis and 
irradiance. A variety of environmental factors such as light, temper- 
ature, nutrient availability affect the photosynthesis/irradiance (P vs 
1) relationship in phytoplankton. We present three examples show- 
ing how molecular biology can be used to provide basic insight into 
the factors controlling primary productivity at three different levels 
of complexity: 1. Studies of light intensity regulation in unicellular 
alga show how molecular biology can help understand the 
processing of environmental cues leading to the regulation of pho- 
tosynthetic gene expression. 2. Probing of the photosynthetic 
apparatus using molecular techniques can be used to test existing 
mechanistic models derived from the interpretation of physiological 
and biophysical measurements. 3. Exploratory work on the expres- 
sion of specific proteins during nutrient-limited growth of 
phytoplankton may lead to the identification and production of 
molecular probes for field studies. 


29617 (CAN-CSA-N288.4-M90) Guidelines for radiological 
monitoring of the environment. Canadian Standards Association, 
Rexdale, ON (Canada). Nov 1990. 35p. Order Number 
DE92638113. Source: OSTI; NTIS (US Sales Only); INIS. 





This Standard provides criteria to be used in deciding whether 
an environmental monitoring program is required for a given nu- 
clear facility. It also sets out a systematic approach to monitoring 
the environment, which is considered to be outside the facility 
boundary. It provides guidelines for establishing an environmental 
program covering sampling and analysis protocols, analytical tech- 
niques and sensitivity, statistical treatment of monitoring results, 
quality assurance, methods for expressing results, and record 
keeping. The standard applies to the environment of a nuclear fa- 
cility operating mainly under normal conditions; in addition, certain 
of these requirements may also apply to situations involving abnor- 
mal releases. 


29618 (CONF-9006128—Vol.1, pp. 4-13) Variations in sea ice 
thickness In the polar regions. Wadhams, P. (Univ. of Cam- 
bridge (United Kingdom)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

An overview is presented on the evidence for variations in sea 
ice thickness in the polar regions. Most ice thickness data in the 
Arctic come from upward-looking sonar profiling by submarines. 
The available dataset is large, but the sampling has been neces- 
sarily unsystematic, so that only very few cases exist of directly 
comparable profiles from different years or seasons in the same lo- 
cation. Comparisons made so far are reviewed. They show that 
large fluctuations of mean ice thickness can occur over significant 
areas (15% over 300,000 km?) but that these are associated 
strongly with variability in the field of ice motion in regions up- 
stream of land boundaries, where ice deformation is usually an 
important contributor to the mean draft. Comparisons made in the 
Trans Polar Drift Stream far from land boundaries show a remark- 
able consistency in mean draft between seasons and years. In the 
Antarctic ice thickness data are much sparser, and most have 
been obtained by direct drilling. Most of the available winter data 
come from only two cruises, the 1986 and 1989 Weddell Sea 
cruises of F.S. Polarstern. They show that first-year ice, which 
comprises most of the ice in the Antarctic, is remarkably thin, with 
a mean thickness of about 60 cm when undeformed Second-year 
ice, found in the western Weddell Sea, is much thicker (1.17 m 
mean thickness when undeformed). Pressure ridging adds about 
42% to the mean drafts due to undeformed ice alone, but most 
ridges are very shallow (less than 5 m deep). There is no evidence 
of temporal variations between the two cruises, although winter ice 
extent in the Atlantic sector was much greater in the second year. 


29619 (CONF-9006128-Vol.1, pp. 17-21) Strengths and 
weaknesses of sea ice as a potential early indicator of climate 
change. Parkinson, C.L. (Goddard Space Flight Center, Greenbelt, 
MD (United States)). Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In International conference on the role of the polar regions in 
global change: Proceedings. Volume 1. 362p. Order Number 
DE92013652. Source: OSTI; NTIS. 

Sea ice is examined for its potential as an early indicator of cli- 
mate change by considering how well it satisfies four criteria listed 
as desired characteristics for potential early indicators. Results of 
numerical modeling studies in the 1970s and 1980s suggested that 
sea ice satisfies the first characteristic, that the variable be ex- 
pected to exhibit a large climate signal, very well; but these results 
have recently been updated in a way that decreases the success 
of sea ice in satisfying this particular property. Sea ice satisfies the 
second characteristic, that it be routinely measurable on a global 
basis, exceptionally well through satellite passive-microwave obser- 
vations, and at the moment this is the core of its strength as a 
potential early indicator. However, the absence of a solid pre- 
satellite database considerably hinders how well sea ice satisfies 
the third characteristic, that it have low enough and known natural 
variability to allow a climate signal to be distinguished from the 
background noise, and how well it can be known to satisfy the final 
characteristic, that changes in it should not significantly lag 
changes in other climate variables. The conclusion reached is that 
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although changes in the sea ice cover, when analyzed in conjunc- 
tion with changes in other variables, will provide important 
information on climate change, sea ice is unlikely any time in the 
near future to be a definitive early indicator of climate change 
when considered by itself. There remain too many uncertainties re- 
garding the natural variability of sea ice, the full interplay of the 
various positive and negative feedbacks involving sea ice, and the 
precise sequences in which past climatic changes have occurred. 


29620 (CONF-9006128-Vol.1, pp. 22) Variability of Antarctic 
sea ice. Zwally, H.J. (NASA Goddard Space Flight Center, Green- 
belt, MD (United States)); Comiso, J.C.; Walsh, J.E. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In international conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
Previous analysis of the Antarctic sea ice cover, as observed by 
satellite passive-microwave sensors beginning in 1973, showed sig- 
nificant inter-annual variations in the ice extent and the open water 
within the ice pack, but no significant long-term trend. In this paper, 
ice maps using several parameter-extraction algorithms and recali- 
brated Nimbus-7 SMMR data are compared with the Navy-NOAA 
ice maps, showing significant quantitative differences and the need 
to use a consistently calibrated and analyzed data set. Regional 
inter-annual variations in the sea ice area continue to be as large 
as 30%, compared to about 10% in the overall coverage. For peri- 
ods of 3-5 years, more ice area in winter appears to be associated 
with less ice in summer. For longer periods, the changes are simi- 
lar in all seasons. However, the overall change in ice extent over 
15 years is not considered to be significant. Similarly, there is no 
significant change in the amount of open water within the ice pack. 


29621 (CONF-9006128—Vol.1, pp. 23-27) Sea ice variability 
In the Nordic Seas. Vinje, T. (Norwegian Polar Research Inst., 
Oslo Lufthavn (Norway)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In international conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

The variability of ice distribution in the Nordic Seas is considered 
for the period 1966-1988. The average maximum extension is 
found to be nearly constant for the whole area, except for the Ice- 
land Sea where there is a reduction of about 33%. The average 
minimum extension shows a reduction between 13% and 40%, ex- 
cept for the Greenland Sea where the changes are insignificant. 
The largest reductions in the minimum extension are observed in 
the Barents and the Iceland Seas. Although these calculations are 
based on regression analysis, rendering the best estimate of the 
observed changes, the variability is so large that the series 
becomes too short for statistically significant conclusions. A com- 
parison with older data shows that the average minimum extension 
of the ice in the Barents Sea has decreased drastically since the 
turn of the century. Estimations made for the Barents Sea suggest 
that the average increase over the last two decades of the area 
being melted from the end of April to the end of August may be 
caused by either a decrease in the ice thickness of about 17% or 
an increase of the heat input of about 20%, or a combination of 
these effects. 


29622 (CONF-9006128-Vol.1, pp. 28-34) Variations of 
extent, area, and open water of the polar sea ice covers: 1978- 
1987. Gloersen, P. (NASA Goddard Space Flight Center, 
Greenbelt, MD (United States)); Campbell, W.J. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
The Scanning Multichannel Microwave Radiometer (SMMR) 
which operated onboard the Nimbus-7 satellite from October 1978 
to August 1987 obtained sequential synoptic observations of the 
entire Arctic and Antarctic sea ice covers every 2 days through the 
clouds during night and day. It is a unique almost decade-long 
data set of the large-scale behavior of sea ice on earth. This paper 
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presents the results of an analysis of SMMR observations of the 
Arctic, Antarctic, and global sea ice area, extent, and open water 
within the ice pack. Also presented is an analysis based on a 
combination of Fourier and ordinary least-squares regression tech- 
niques which yields their interannual variations and trends. In the 
power spectra of the Arctic and Antarctic sea ice areas and 
extents, the largest peaks are the dominant annual cycles, the sec- 
ond and third harmonics which are distinct, and the fourth and fifth 
which are identifiable. In order to remove the seasonal cycle, the 
first five harmonics are subtracted from the area and extent data, 
obtaining the residuals from which the trends are determined. Dur- 
ing this 9-year period, the Arctic ice cover has negative trends of 
1.9 + 1.3% for the extent and 1.6 + 1.6% for the area, with confi- 
dence levels of 95% as defined by the two-sigma criterion. During 
this time, the Antarctic ice cover is trendless both in extent and 
area. In the Arctic, the average seasonal range of open water area 
is from a minimum of 1.6 to a maximum of 3.2 million square kilo- 
meters. At the time of maximum ice extent, the amount of open 
water is typically 10%. In the Antarctic, the average seasonal range 
of open water area ranges from a minimum of 1.5 to a maximum 
of 4.5 million square kilometers. At the time of maximum ice ex- 
tent, the amount of open water is typically 25%. The residuals and 
trends of the open water variations in the ice packs are discussed. 


29623 (CONF-9006128-Vol.1, pp. 47-57) Radar sensing of 
poler regions. Beichansky, G.I. (inst. of Animal Evolutionary Mor- 
phology and Ecology, Moscow (Russian Federation)); Pichugin, 
A.P. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From 
International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In Interna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 1. 362p. Order Number DE92013652. 
Source: OSTI; NTIS. 

In order to monitor ecological conditions, study the processes of 
energy and mass transfer, and predict climate in polar regions it is 
necessary to introduce modern means of remote sensing. This pa- 
per considers potential applications and presents results of remote 
sensing of the ocean surface, ice, and soil-vegetation ground cover 
in polar regions obtained by satellite and aircraft side-looking radar. 
Unlike optical systems, surface studies using radar systems are not 
limited by illumination, or restricted by clouds and fog. Interpretation 
of radar data was based on comparisons between the coefficients 
of inverse diffusion and direct measurements made at test sites. 
The structure of ocean waves is reflected in radar images, reveal- 
ing processes such as surface currents, internal waves, eddies, 
and frontal zones. Control data have shown economic disasters 
such as oil spills and drifting pollutants from coastal cities into the 
sea. Prospects are presented for using radar sensing for resolving 
a number of scientific and practical problems for the study of ice in 
the Arctic Basin. Radar methods also permit the characterization of 
soil-vegetation ground cover. In regions intensively used for agri- 
culture, geochemical processes taking place under the earth and 
on its surface affect the soil structure and dielectric permeability at 
the surface level, and are evident in radar images. Results are pre- 
sented of studies aimed at tracking the processes of spring thaw, 
areas subject to thermal erosion, floods, and vegetation condition. 


29624 (CONF-9006128-Vol.1, pp. 71-78) Interannual varl- 
ability of monthly sea ice distributions in the North Polar 
region. Parkinson, C.L. (NASA Goddard Space Center, Greenbekt, 
MD (United States)). Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From international conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In International conference on the role of the polar regions in 
global change: Proceedings. Volume 1. 362p. Order Number 
DE92013652. Source: OSTI; NTIS. 

Passive-microwave data from the Nimbus 5 and Nimbus 7 
satellites have been used to determine and map, by month, the in- 
terannual variability of the spatial distribution of north polar sea ice 
over the period 1973-1987. Results are illustrated for the months of 
January and July, during the winter ice growth and summer ice de- 
cay seasons, respectively. In January, the greatest interannual 
variability in the distribution of the ice occurs in the Sea of 
Okhotsk, whereas the portions of the ice edge exhibiting the least 
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interannual variability lie in the southern Greenland Sea and imme- 
diately to the southwest of Svalbard. In July, spatial variability is 
high in Hudson Bay, Baffin Bay, the southern Kara Sea, and the 
northern Barents Sea. The monthly maps are meant to allow ready 
comparison with past and future sea ice distributions and aid in the 
assessment of whether specific changes are climatically important. 


29625 (CONF-9006128—Vol.1, pp. 79) Contour mapping of 
arctic basin ice roughness parameters. McLaren, A.S. (Univ. of 
Colorado, Boulder (United States)); Weaver, R.L.S.; Bourke, R.H. 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In International 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 1. 362p. Order Number DE92013652. Source: 
OSTI; NTIS. 

The US Navy has recently developed an underwater acoustic 
propagation loss model suitable for use in ice-covered seas. The 
under-ice scattering component of this model requires a spatially 
varying input data base of ice roughness characteristics to support 
both empirically- and theoretically derived scattering loss algo- 
rithms. The empirical algorithms characterize the under-ice 
roughness by the standard deviation of the mean ice draft. The 
theoretical algorithms are based upon keel characteristics, namely 
the mean deep draft keel and the number of deep draft keels per 
unit distance. The authors have attempted to construct a data base 
of these parameters for the Arctic Ocean based upon analysis of 
under-ice thickness distribution data acquired from inverted echo- 
sounder data from submarines transmitting under the ice. From the 
voyages of 13 submarines, which traversed virtually all regions of 
the Arctic Ocean during all seasons, a suite of ice thickness statis- 
tics have been calculated for 50-km segments along each 
submarine track. Contour maps of the roughness parameters were 
constructed. Not surprisingly they show that the roughest ice and 
the greatest number of deep draft ice keels are found off the north 
coasts of the Canadian Archipelago and Greenland due to ice con- 
vergence on these land barriers. A linear regression demonstrates 
that the ice roughness, characterized by the standard deviation, in- 
creases with increasing ice thickness at a rate of about 0.5. Similar 
maps based on further analysis of all submarine-collected under- 
ice thickness distribution data on a year by year basis could be 
invaluable in the determination and monitoring of geographically 
specific and basin-wide sea ice changes. Such maps could be of 
considerable significance in the determination of the role of the po- 
lar regions in global change. 


29626 (CONF-90061 28—Vol.1, pp. 80-86) Generation of sea 
ice geophysical flux estimates utilizing a multisensor data pro- 
cessor in preparation for the RADARSAT and EOS eras. Holt, 
B. (California Inst. of Tech., Pasadena (United States)); Kwok, R.; 
Carsey, F.; Curlander, J. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

A geophysical processor for deriving sea ice type and ice motion 
information from sequential SAR image data has been designed 
and is in implementation phase for use with ERS-1 SAR data at 
the Alaska SAR Facility (ASF). This SAR ice data processor, called 
the ASF Geophysical Processing System, or ASF-GPS, will be in 
place for launch in May 1991. Descriptions of the salient aspects of 
ASF-GPS and its current status are presented. The next step in 
the evolution of processors for geophysical descriptions of sea ice 
is now in design phase; it involves the utilization of data from other 
sensors and sources and the generation of higher-level products. 
The augmented data are environmental, e.g., weather agency 
analyses, satellite-derived surface temperatures and drifting buoy 
data. These data serve to (1) improve the performance of the basic 
data product generation, the ice type and motion data sets, by in- 
creasing accuracy and shortening processing time, and (2) extend 
the level of the data products by computation of key geophysical 
fluxes. Geophysical quantities required from the sea ice processor 
include the surface heat, momentum, brine and freshwater fluxes, 





radiation balance, snow cover, melt pond cover and thermody- 
namic state. The estimation of two of these fluxes, brine and 
freshwater, is discussed, and the requirements for suitable environ- 
mental data are also presented. Finally, the system design of the 
ASF-GPS and the follow-on processor, designed initially to utilize 
SAR data from RADARSAT with weather and other inputs, e.g., 
AVHRR, and, after upgrade, from the suite of EOS instruments, will 
be presented. As now envisioned this system will have layered ar- 
chitecture with major branches in data management, user interface 
and science data analysis and will serve as a prototype design for 
a wide range of applications. 


29627 (CONF-9006128—Vol.1, pp. 87) A review of the 
Antarctic region ice phenomena based on satellite images. 
Hus, L. (Univ. of Sczcecin (Poland)). Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In Intemational conference on the role of 
the polar regions in global change: Proceedings. Volume 1. 362p. 
Order Number DE92013652. Source: OSTI; NTIS. 

Some results of the analysis of sea ice dynamical phenomena 
observed in Antarctic satellite images are presented. The images 
were received from the METEOR satellite, an APT system at the 
Polar Station on King George Island. Many ice features observed 
and analyzed in the satellite images had been observed and 
described in real time. Sea ice morphology, and sea ice as an indi- 
cator of hydrodynamical phenomena in the ice-ocean-atmosphere 
system, were studied. The analysis included both sea-atmosphere 
interactions, and the influence of ocean conditions (currents, tides, 
bottom topography) on the creation, distribution and movement of 
pack ice fields. Results of the investigations show that the Antarctic 
region is characterized by a high spatial and temporal variability of 
sea ice extent and arrangement, particularly in the marginal ice 
zone. 


(CONF-9006128—Vol.1, pp. 88) Recent changes in the 
coastal regions of Antarctica documented by landsat images. 
Ferrigno, J.G. (Geological Survey, Reston, VA (United States)); 
Williams, R.S. Jr.; Moinia, B.F.; Lucchitta, B.K. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 


ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 

In 1987, a consortium of SCAR (Scientific Committee on Antarc- 
tic Research) nations initiated a project to acquire a complete set 
of Landsat data on the coastal regions of Antarctica to document 
the present areal extent of ice shelves and outlet glaciers and to 
monitor any changes that have occurred in this dynamic area. The 
new image data can be compared with (1) historical maps and 
aerial photographs; (2) the earlier set of Landsat images acquired 
of Antarctica during the 1970s; and (3) recently acquired data, to 
determine changes that have occurred during the past few years, 
the past several decades, or longer, depending on the accuracy 
and availability of comparative information. Comparison of the re- 
cently acquired images with earlier data has shown substantial 
changes in the ice volume of several coastal areas. In 1986, more 
than 11,225 km? of the Larsen Ice Shelf and 11,500 km? of the 
Filchner Ice Shelf calved into the Weddell Sea. During the same 
year, about 1,600 km? of the glacier ice in the Thwaites Iceberg 
Tongue and the Thwaites Glacier Tongue broke away. In 1987, a 
large tabular iceberg, estimated to be more than 4,000 km?, calved 
from the eastern side of the Ross Ice Shelf. Between 1973 and 
1988, 600 km? of the Shirase Glacier Tongue calved. Imagery ac- 
quired in 1989 shows a continuing reduction of the Wordie Ice 
Shelf, parts of the Larsen Ice Shelf and several other areas around 
the continent. The dynamic Antarctic ice sheet is the major glacier 
component, about 91%, of the Earth’s cryosphere. It is reasonable 
to expect considerable cyclic fluctuation in the coastal regions. 
However, the recent apparent large-scale retreat or recession in 
several areas makes it important to continue to monitor and evalu- 
ate the changes to determine if they are random, cyclic, or whether 
they are a signal of global climatic change. 
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29629 (CONF-9006128—Vol.1, pp. 120-125) Development of 
sea ice data sets from passive microwave satellite data: Pre- 
liminary lessons. Weaver, R.L. (Univ. of Colorado, Boulder 
(United States)); Troisi, V.J.; Hanson, C.S. Alaska Univ., Fairbanks, 
AK (United States). Dec 1991. From International conference on 
the role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. in /ntemational conference on the role of 
the polar regions in global change: Proceedings. Volume 1. 362p. 
Order Number DE92013652. Source: OSTI; NTIS. 

On 19 June 1987 the Defense Meteorological Satellite Program 
launched the Special Sensor Microwave Imager (SSM/I), a passive 
microwave radiometer that provides near real-time data for opera- 
tional use. A computer-based data management system installed at 
the National Snow and Ice Data Center (NSIDC) extracts polar 
SSM/I data and produces products suitable for immediate scientific 
use by the research community. This data processing and man- 
agement system has been jointly dev: by the NASA Ocean 
Data System (NODS) and NSIDC for NASA Polar Oceans Pro- 
gram. The premise behind this project is that data archiving, quality 
control, gridding, and distribution are cost-effective when managed 
at a central data management facility, and that such an effort pro- 
vides data of interest, and in forms useful, to the polar remote 
sensing community and to scientists in cognate disciplines such as 
atmospheric and ocean sciences. The system design has changed 
from the initial 1984 online service concept to the 1990 model, dis- 
tributing data on CD-ROM and relying on the expertise of individual 
investigators, and the computing resources of their home institu- 
tions, for data analysis. The evolution of the data processing and 
delivery system, the forces that have driven the changes, and a 
preliminary assessment of user response are presented in this pa- 
per. 


29630 (CONF-9006128-Vol.1, pp. 141-146) Measuring sea 
ice deformation with imaging RADAR satellites. Oimsted, C. 
(Univ. of Alaska, Fairbanks (United States)). Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From Intemational con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 

Sea ice pack motion can be detected by comparing pairs of ge- 
olocated remote sensing images separated in time by a few days. 
Pattern recognition algorithms have been applied to develop auto- 
matic systems for synthetic aperture radar (SAR) images such as 
SEASAT and ERS-1. These systems produce a vector field of pack 
ice displacements. To apply this velocity data to basic problems 
concerning the distribution of ice types and thicknesses, it is nec- 
essary to obtain an accurate measure of the deformation due to 
opening and closing of leads and to rafting and ridging of flows 
with each other and with thin new ice. Preliminary studies indicate 
that the ice motion is piecewise continuous with shear zones sepa- 
rating more rigid continuum elements made up of many flows. The 
authors postulate a turbulent regime for the velocity field which 
leads to the assumption of simple rotational motion for the contin- 
uum elements. Applying image analysis techniques to the 
displacement vectors enables classification and parameterization of 
the continuum elements and the characteristic discontinuities which 
border them. Computations based on this analysis can then quan- 
tify the deformation internal to the continuum elements and that 
due to the relative motion between them. 


29631 (CONF-9006128—Vol.1, pp. 150) High latitude climate 
forcing by 18.6-year lunar tidal fluctuations. Royer, T.C. (Univ. 
of Alaska, Fairbanks (United States)). Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 1. 362p. 
Order Number DE92013652. Source: OSTI; NTIS. 

Upper layer ocean temperatures in the northern North Pacific in- 
creased by more than 2C in 10 years beginning in 1972. Proxy 
time series indicate that this is not a monotonic signal but rather a 
very low frequency fluctuation. The sea surface temperatures, 
which began in 1946, and the air temperature at Sitka since 1910, 
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show fluctuations of 15-25 years. A least squares fit of the 18.6- 
year lunar declination signal to the 5-year block-averaged air 
temperature at Sitka can account for 44% of its variance. A modifi- 
cation of the mean ocean circulation by the change in junar tides is 
suggested as the cause for this fluctuation. Similar sea surface 
temperature fluctuations have been observed for the northern 
North Atlantic Ocean from 1876 to 1965 but they appear to be out 
of phase with the North Pacific. The Atlantic fluctuations also have 
a small amplitude; 0.24C versus 0.52C for the North Pacific. Low 
frequency cycles are also evident in the air temperatures from the 
Hudson Bay region since 1700. The opposite phasing of the water 
and air temperatures of the North Atlantic and North Pacific is con- 
sistent with the tidal modulation of the mean ocean circulation. The 
most recent minimum for the Sitka air temperature should have oc- 
curred in September 1989. 


20632 (CONF-9006128—Vol.1, pp. 133-140) Quick-look satel- 
lite imagery for Alaska: A tool for environmental monitoring. 
George, T. (Univ. of Alaska, Fairbanks (United States)); Reynolds, 
G.; Dean, K.; Miller, J. Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In Intemational conference on the role of the polar regions in 
global change: Proceedings. Volume 1. 362p. Order Number 
DES92013652. Source: OSTI; NTIS. 

Satellite imagery is a valuable tool for environmental monitoring 
of natural and man-made events. Analysis of imagery within a few 
hours is vital if these data are to be used to respond to rapidly 
changing conditions. Since April of 1982 Landsat imagery from the 
Quick-Look Project at the Geophysical Institute has been available 
for real-time applications. The system provides near real-time 
Landsat MSS imagery for applications including monitoring flood 
hazards, sea ice motion, forest fires and agricultural development. 
As we move into the 1990s additional satellites with new sensors 
are being launched which will provide more opportunities for near 
real-time use. To take advantage of the sensors, additional facilities 
are needed to receive, process and deliver the data in a timely 
fashion. Candidate sensors and spacecraft include Enhanced The- 
matic Mapper (ETM) on Landsat-6; Advanced Very High Resolution 
Radiometer (AVHRR) on the NOAA polar orbiting satellites; SPOT; 
Japan’s Meteorological Observation Satellite (MOS); OPS (Optical 
Sensor) on the Japanese Earth Resources Satellite-1 (JERS-1) 
and the Advanced Earth Observing Satellite (ADEOS). Ongoing 
projects, such as the Alaska SAR Facility, can provide some com- 
ponents of a multiple satellite receiving system. Such a capability 
will provide a valuable source of data to study global change in the 
Arctic. The authors will describe the capabilities required to use 
satellite data for environmental monitoring. 


29633 (CONF-9006128—Vol.1, pp. 205) Allowance for the re- 
laxation effects in global processes of heat transfer. Doronin, 
N.Yu. (Arctic and Antarctic Research Inst., Leningrad (Russian 
Federation)); Zablotsky, G.A. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

The analysis of assumptions made to derive the differential form 
of the thermal energy conservation laws indicates that one of the 
strongest allowances for non-equilibrium thermodynamics is not 
fulfilled for geophysical scales. This is the hypothesis of local equi- 
librium, which assumes that evolution of a thermodynamic system 
is approximated by a set of equilibrium states at non-related time 
intervals. The orders of magnitudes of the relaxation time and of 
the duration of geophysical processes of heat transfer are compa- 
rable. This shows the transitional (unsettled) character of the latter 
and, hence, confirms that the local equilibrium principle is not ap- 
plicable. Allowing for the finite velocity of a macro-disturbance 
propagation in the mathematical formulation of the conservation 
law yields high order derivatives by time from the specific internal 
energy. Conventional consideration of this problem results in the 
assumption of infinitely great velocity of thermal disturbance propa- 
gation in a medium. A generalized equation of heat conductivity is 
then derived; it coincides with an equation obtained earlier by P. 
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Vernotte and A. V. Lykov, although it was derived in a different way 
and for processes at a different scale. However, the initial assump- 
tion of the finite velocity of the thermal disturbance propagation in 
a medium is common. The formation of the heat flux front, moving 
with a finite velocity, at initial stages of relaxation is the principal 
difference in the solution of the generalized heat transport equation 
from the classical one. The resultant generalized equation is an at- 
tempt at an approximate linear description of essentially non-linear 
processes of heat transfer in the ocean. 


29634 (CONF-9006128—Vol.1, pp. 247) Arctic sea ice bal- 
ance and climate. Untersteiner, N. (Univ. of Washington, Seattle 
(United States)). Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
International conference on the role of the polar regions in global 
change: Proceedings. Volume 1. 362p. Order Number 
DE92013652. Source: OSTI; NTIS. 

Proxy data and local historical records show that sea ice extent 
has undergone large secular variations over past millennia and 
centuries, for reasons that are only qualitatively understood. Since 
the onset of systematic observations in situ and satellites, the 
record shows a remarkable constancy of the annual cycle of the 
arctic sea ice cover. This cycle is described by a continuity equa- 
tion that is used to discuss the mechanisms relating ice extent and 
thickness to climate, and to illustrate how ice formation, transport, 
and melting combine to produce the seasonal cycle of sea ice 
cover. The heat balances and stresses at the surface and bottom 
of the sea ice are external forcing functions with small-scale and 
large-scale feedbacks. Examples are the stable stratification of the 
ocean boundary layer caused by bottom melting and surface 
drainage which suppress the vertical ocean heat flux, and the arctic 
summer stratus which forms over ice-covered ocean regions and 
limits surface melting. Recent efforts to model the seasonal cycle 
of sea ice in the Arctic are discussed in light of the observational 
record. A promising new development is the incorporation of satel- 
lite data as explicit variables carried in dynamic-thermodynamic ice 
models. Of special interest in the context of climate is the fresh 
water budget of the Arctic Basin. Its largest components, the runoff 
generated by mid-latitude precipitation over the Eurasian continent, 
and the ice export driven by the wind field over the Arctic Basin, 
have no immediately apparent connection. Taking into account all 
other components of the fresh water balance, Aagaard and Car- 
mack estimate that the contemporary influx and outflux of fresh 
water at the perimeter of the Arctic Basin are equal. The unraveling 
of the mechanisms responsible for this equality, and the conse- 
quence of a possible imbalance remain challenging questions. 


29635 (CONF-9006128-—Vol.1, pp. 248) Sea ice and the Arc- 
tic Ocean: Issues in climate and hydrology. Aagaard, K. 
(NOAA/PMEL, Seattle, WA (United States)); Carmack, E.C. Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
The Arctic Ocean is strongly salt stratified, with about 100,000 
km? of fresh water being stored in the upper 200 m of the ocean. 
Under present climatic conditions, this stratification is self perpetu- 
ating and severely limits the direct interaction between the 
atmosphere and the ocean. Instead, the Arctic Ocean is primarily 
forced to communicate with the atmosphere at its peripheries. The 
role of sea ice in this system is of special significance. Freezing is 
a distillation process in which the separation of salt and fresh water 
constitutes a source of buoyancy for the upper ocean and of 
density for the interior ocean. Both the resultant thermohaline circu- 
lation and the wind-driven mode redistribute the products of the 
distillation process, with profound consequences for the ocean, in- 
cluding regions external to the Arctic. Within the Arctic Ocean, the 
vast adjacent shelf seas produce a large surplus of ice each winter 
and are the primary sites for water mass transformation within the 
Arctic Ocean. The brines ejected during freezing drive a circulation 
which gives the Arctic Ocean much of its characteristic structure, 
and they also provide forcing for that ocean's deep interaction with 
the convective gyres in the Greenland and Iceland seas, thereby 





contributing to the large-scale circulation of the world ocean. The 
fresh water distillate from the freezing process is also exported to 
the Atlantic sector of the world ocean. There it appears to exercise 
significant control over the convection which ventilates the deep 
ocean. The present fresh water outflow through Fram Strait in fact 
appears to be about twice as large as the runoff from the Lauren- 
tide Ice Sheet during the last deglaciation, the disposition of which 
has been argued to be responsible for the climatic reversal of the 
Younger Dryas, about 10,000 years ago. 


29636 (CONF-9006128—Vol.1, pp. 249-255) The Southern 
Ocean: its involvement in global change. Gordon, A.L. 
(Columbia Univ., Palisades, NY (United States)). Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In Intemational conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 

The Southern Ocean is the site of considerable water mass for- 
mation which cools and ventilates the modern world ocean. At the 
polar front zone, formation of cool, low salinity water sinks and 
spreads northward at intermediate depths limiting the downward 
penetration of the thermocline. Within the seasonal sea ice zone 
and along the margins of Antarctica, convection injects very cold 
oxygenated water into the deep and bottom ocean. These condi- 
tions developed as Antarctica shifted into its present configuration 
and grew a persistent glacial ice sheet, about 14 million years ago. 
The potential of the Southern Ocean to ventilate the deep and bot- 
tom ocean layers is related to occurrence of polynyas that form 
within the winter sea ice cover. Global climate changes would be 
expected to alter the polynya size and frequency. Under 
greenhouse-induced warming offshore polynyas may become less 
common as the static stability of the Southern Ocean mixed layer 
increases. This would diminish the Southern Ocean's cooling influ- 
ence on the deep layers of the world ocean, resulting in a warmer 
deep ocean. The fate of coastal polynyas is less clear. It is likely 
that they would continue at close to their present form providing a 
setting conducive to Antarctic Bottom Water formation. Within the 
polar front zone, global warming is expected to create lower salin- 
ity though slightly cooler surface water. A reduction in the salt input 
to the Antarctic Intermediate Water would inject it into a shallower 
horizon at the thermocline base, further limiting the thickness of the 
thermocline. Less heat storage in the thermocline would tend to 
counter-act the proposed deep ocean warming. The thermocline 
change would occur at a faster rate than would deep ocean warm- 
ing (based on present-day resident times), its effect would precede 
the polynya influence. 


29637 (CONF-9006128—Vol.1, pp. 256-262) Model studies of 
the effects of global warming and Antarctic sea ice changes 
on Antarctic and global climates. Simmonds, |. (Univ. of Mel- 
bourne, Parkville, Victoria (Australia)); Budd, W.F. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
The authors discuss the results obtained in three experiments by 
changing the global ocean temperatures and the concentration and 
distribution of Antarctic sea ice in a General Circulation Model of 
July climate, with a view to determining the local and global im- 
pacts of Antarctic sea ice variations alone, as distinct with those 
coupled with global scale temperature changes which may be as- 
sociated with global warming. In all cases there were significant 
changes in the upward flux of sensible heat over the sea ice zone 
associated with the reductions of sea ice. The response of weaker 
westerlies between 40 and 65°S was common to all three experi- 
ments. Their analyses suggest that a significant proportion of this 
is a response to the change in sea ice concentration alone. (Not 
surprisingly, further north of this region most of the changes in- 
duced in the wind structure in the global forcing experiment can be 
seen as due unambiguously to the differential changes in ocean 
temperatures.). This weakening of the westerlies means there is 
less mechanical forcing of the ocean in this region. From this they 
suggest that when consideration is given to the possible impact of 
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feedbacks not considered in these experiments, sea ice changes 
alone, and particularly those in the Southern Hemisphere, have the 
potential to induce changes on a hemispheric scale. 


29638 (CONF-9006128—Vol.1, pp. 269-274) The role of the 
Southern Ocean/sea ice interaction in global climate change. 
Martinson, D.G. (Lamont-Doherty Geological Observatory, Pal- 
isades, NY (United States)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

The seasonal sea ice field of the Southern Ocean strongly mod- 
ulates climate through its insulating effect and high albedo. 
Consequently, it plays a significant role in global climate and must 
be adequately parameterized for inclusion in large-scale circulation 
models attempting to predict the nature of global change. Recent 
field studies and modeling work show that the ice field is highly 
sensitive to the static stability and vertical fluxes in the Southern 
Ocean water column. Given the marginal stability and strong fluxes 
of the present-day water column, relatively small changes in the 
ocean/atmosphere may lead to significant changes in the stability 
or fluxes and thus the nature of the sea ice cover. These interac- 
tions link the local and regional-scale processes to the 
global-scale processes, forming a Southern Ocean/climate feed- 
back loop. The local-scale processes operate at sub-grid scales in 
most climate models; therefore the results of a local process- 
oriented model are reviewed to examine the nature 
local-regional interactions which are critical to this 
model scalings indicate the direction and magnitude 
the key external parameters which will drive the 
more stable or more unstable state. They also allow a computa- 
tionally efficient means of monitoring the key elements of the 
ocean/sea ice system in large-scale models. The main external pa- 
rameters include: (1) depth of the pycnocline; (2) ratio of heat to 
salt through the pycnocline; (3) strength of the pycnocline; and (4) 
magnitude of atmospheric cooling. The divergence of the ice field 
also plays an important role. Consideration of the influence of the 
local-regional interactions in light of anticipated changes in these 
variables given an assumed global warming suggest that the 
Southern Ocean may become less stable (initially) leading to a re- 
duced sea ice cover and enhanced deep water ventilation. 


29639 (CONF-9006128-Vol.1, pp. 275-283) Antarctic sea 
ice: ts development and basic properties. Lange, M.A. (Alfred- 
Wegener-inst. for Polar and Marine Research, Bremerhaven 
(Germany)). Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
International conference on the role of the polar regions in global 
change: Proceedings. Volume 1. 362p. Order Number 
DE92013652. Source: OSTI; NTIS. 

The author reports investigations on sea ice properties carried 
out during a number of expeditions into the Weddell Sea, Antarc- 
tica. The results provide important baseline data, against which 
possible changes in the Antarctic sea ice cover as induced by 
climatic changes can be compared. This paper concentrates on re- 
sults dealing with the textural properties and the ice thickness 
distributions of Antarctic sea ice. In addition, the author looks at 
the contribution of meteoric ice (snow ice) to the sea ice cover by 
means of 61®O measurements. While changes in extent and thick- 
ness are to be expected as a result of possible climatic warming, 
they propose that the amount of snow ice will serve as an addi- 
tional indicator of such changes. 


29640 (CONF-9006128-Vol.1, pp. 284-289) Greenland sea 
ice anomalies during 1901-1984 and their relation to an inter- 
decadal arctic climate cycle. Mysak, L.A. (McGill Univ., Montreal, 
Quebec (Canada)); Manak, D.K.; Marsden, R.F. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
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Two ice data sets from the Greenland and neighboring seas 
have been analyzed to determine interannual and decadal time 
scale sea ice extent anomalies during this century. Sea ice con- 
centration data on a 1° x 1° grid for 1953-1984 revealed the 
presence of a large positive anomaly in the Greenland Sea during 
the 1960s which coincided with the Great Salinity Anomaly, a low- 
salinity water mass that traveled cyclonically around the northern 
North Atlantic during 1968-1982. The two anomalies propagated 
into the Labrador Sea with a typical travel time of 3-5 years. Spring 
and summer ice-limit data obtained from Danish Meteorological In- 
stitute charts for 1901-1956 indicated the presence of heavy ice 
conditions in the Greenland Sea during 1902-1920 and in the late 
1940s, and generally light ice conditions during the 1920s and 
1930s. Only limited evidence of propagation of Greenland Sea ice 
anomalies into the Labrador Sea was observed, however. On the 
other hand, several large ice anomalies in the Greenland Sea oc- 
curred 2-3 years after large runoffs from northern Canada into the 
western Arctic Ocean. Similarly, a large runoff into the Arctic pre- 
ceded the large Greenland Sea ice anomaly of the 1960s. These 
facts, together with recent evidence of climatic jumps in the North- 
ern Hemisphere tropospheric circulation, suggest the existence of 
an interdecadal, self-sustained climate cycle in the Arctic which is 
described in terms of a negative feed-back loop. In the Greenland 
Sea this cycle is characterized by a state of large sea ice extent 
overlying a layer of cool freshwater that does not convectively 
overturn, which alternates with a state of small sea ice extent and 
warm saline surface water that frequently overturns. 


29641 (CONF-9006128—-Vol.1, pp. 290) Seasonal mean ice 
motion in the Arctic basin. Colony, R. (Univ. of Washington, 
Seattle (United States)). Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

Each year about 15% of the surface ice cover in the Arctic Basin 
is exported through the Fram Strait and into the North Atiantic. The 
net annual balance of sea ice is maintained by the often competing 
processes of in situ thermodynamics, ice advection, and ice diver- 
gence, each process having a marked seasonal cycle. The 
seasonal mean field of motion is also the agent for large scale 
transport of ice, salt, sediment, and pollutants. The seasonal fields 
of ice motion are studied using observations taken over the past 
100 years. The basic data base includes the trajectories of beset 
ships, manned research stations, remote autonomous meteorologi- 
cal stations, and satellite-linked buoys. In all, more than 250 station 
years of data are used in the analysis. The mean velocity fields are 
analyzed using a statistical interpolation scheme which minimizes 
the variance of the difference between the estimated velocity and 
the true velocity. It can be shown that this procedure also gives an 
optimal estimate of the velocity gradient. The mean seasonal fields 
of velocity, vorticity, divergence, and shear are shown. Topological 
features of the mean fields are described. Here the approach con- 
sidered the velocity field as a transformation, mapping ice from one 
location into another location. The mathematical properties of this 
transformation are studied. 


29642 
ally averages atmo model: Variability of the 
thermohaline circulation. Stocker, T.F. (McGill Univ., Montreal, 
Quebec (Canada)); Mysak, L.A.; Wright, D.G. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
Two experiments with a recently developed zonally averaged cli- 
mate model which includes the ocean’s thermohaline circulation 
are performed. The first experiment simulates a global thermoha- 
line circulation in which deep water is formed in the North Atlantic, 
flows as a deep current into the Pacific basin and then upwells. 
The water is returned as a near-surface flow through the Indian 
Ocean into the South Atlantic. The present model reproduces a 
global deep circulation under present-day forcing and shows that 
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the zonal atmospheric water vapor transport is of importance. The 
second experiment studies the effect of glacial meltwater runoff at 
different latitudes on the thermohaline circulation, meridional heat 
flux and surface air temperature. Depending on the strength and 
position of the forcing anomaly, severe cooling can be observed in 
high northern latitudes. The mechanism may provide further insight 
into the Younger Dryas climate event. 


29643 (CONF-9006128—Vol.1, pp. 296-303) Tidal water and 
ice dynamics in the Arctic Ocean. Proshutinsky, A.Yu. (Arctic 
and Antarctic Research Inst., St. Petersburg (Russian Federation)). 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In Intemational 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 1. 362p. Order Number DE92013652. Source: 
OSTI; NTIS. 

To model the tides of the Arctic Ocean, one uses a two- 
dimensional non-linear model for water, which takes into account 
the effects of astronomical factors, the Atlantic and the Pacific 
Oceans, the earth’s tides, the effects of loading and self- 
gravitations, and a non-linear model of ice drift, which allows 
internal stresses in the ice cover. At the interface of two media, the 
friction, proportional to the second power of the difference between 
the water and ice velocities, is prescribed. The calculations of the 
propagation of diurnal (K1, 01) and semi-diurnal (M2, S2) waves of 
the tidal potential are given. The accuracy of the modeling was 
estimated at 94 points at the coast. Mean square root errors in cal- 
culating the amplitude were 0.054, 0.023, 0.013 and 0.014 m, and 
26°, 15°, 28° and 30° for the phase of the M2, S2, K1, O1 waves, 
respectively. It is shown that semi-diurnal oscillations are gener- 
ated by waves penetrating from the Atlantic Ocean and by the 
local resonance in some areas. The diurnal oscillations are gener- 
ated by tide-forming forces in the ocean itself and they attenuate 
under conditions of anti-resonance. Due to friction in the ocean, 
about 262 x 10'® erg s—' of energy is dissipated. The maximum 
amount of energy is spent in the North Sea (16%), the White Sea 
(14%), Baffin Bay (13%), the Barents Sea (11%), and the Arctic 
Seas (7%). The drifting ice does not have a strong influence on the 
transformation of tidal waves. Stationary ice leads to a decrease of 
the oscillation amplitude and delays the phases. The residual tidal 
currents and the ice drift can form zones of constant compression 
and divergence of the ice cover in the areas of maximum tidal dy- 
namics. The periodic ice convergence and divergence may result 
in the formation of young ice and subsequent ridging and thus 
serve as a mechanism for the ice mass generation in the ocean. 


29644 (CONF-9006128—Vol.1, pp. 304-309) Laboratory stud- 
les of exchange between a polar and a subpolar basin. Hunkins, 
K. (Columbia Univ., Palisades, NY (United States)). Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 

Experiments on the exchange of a freshwater surface layer be- 
tween two basins in a rotating tank demonstrate the contrasting 
roles of wind and buoyancy forces. Buoyancy-driven exchange 
occurs primarily in narrow boundary currents along the walls. Wind- 
driven exchange has a complex flow pattern with net transfer 
controlled by the sign of wind stress curl. Freshwater is transferred 
from the basin with positive curl to the one with negative curl. 
These results are related to freshwater flow from the Arctic Ocean 
to the Greenland Sea in which the southward flow of freshwater 
under buoyancy forces may be either increased or decreased by 
wind stress depending upon the sip of the curl. At present there is 
a negative stress curl over the Arctic Ocean which leads to a deep 
surface layer and no deep convection while opposite conditions in 
the Greenland Sea tend to remove the surface layer and allow 
deep convection. 


29645 (CONF-9006128-Vol.1, pp. 310-316) Mathematical 
modeling in studies of Arctic Ocean circulation. Doronin, N.Yu. 
(Arctic and Antarctic Research Inst., St. Petersburg (Russian Fed- 
eration)); Proshutinsky, A.Yu. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From International conference on the role of 





polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In International conference on the role of the polar 
regions in global change: Proceedings. Volume 1. 362p. Order 
Number DE92013652. Source: OSTI; NTIS. 

A hierarchy of mathematical models adapted to certain physical 
phenomena of the Arctic Ocean has been developed. The density 
structure of the Arctic Ocean water is characterized by a well- 
marked stratification. In this context a two-dimensional model of the 
upper 200 m of the ocean can be considered as the lowest level of 
a hierarchy of models. With the help of this model, coupled with 
the ice drift model, seasonal oscillations of sea level, and variability 
of barotropic water circulation in the annual cycle, affected by wind, 
atmospheric pressure and river runoff, were studied. The same 
model is used to predict level oscillations and ice drift up to 6 days 
in advance. The multi-layer models are suggested as models of 
the second level. The diagnostic two-layer model is simple to use 
on small computers. The prognostic two-layer model allows one to 
estimate the time when the water circulation becomes stationary in 
the ocean of real depth. The diagnostic three-dimensional ocean 
model with a continuous stratification is suggested as the third 
level model. The elliptical equation relative to denivelation of the 
free surface is the governing equation of the model. The estimation 
of the terms of the motion and continuity equations indicates the 
need to introduce geostrophic corrections for non-linear effects and 
a horizontal turbulent exchange when calculating vertical current 
velocity. Tidal motions in the ocean are simulated by means of a 
joint non-linear model of water and ice motion, taking into account 
astronomical factors, the earth's tides, effects of loading and self- 
gravitation, and viscous-elastic interaction of the ice cover. On the 
basis of these models, the formation features of the diurnal O, K 
and semi-diurnal M and S harmonics of the tidal potential are stud- 
ied and the irregularities of the ice cover during the tidal period are 
calculated. 


20646 (CONF-9006128-Vol.1, pp. 317) Alr-sea interaction 
and penetrating winter convection in the Greenland Sea. Alek- 
seyev, G.V. (Arctic and Antarctic Research Inst., St. Petersburg 


(Russian Federation)). Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In International conference on the role of the polar regions in 


global change: Proceedings. Volume 1. 
DE92013652. Source: OSTI; NTIS. 

Since 1984 research vessels of the Arctic and Antarctic Re- 
search Institute have carried out continuous studies in the central 
Greenland Sea, where the development of winter convection, pen- 
etrating down to the bottom, is possible. At the present time more 
than 20 oceanographic surveys have been made in this area, with 
10 surveys conducted in winter (January-April). Penetrating con- 
vection events were observed in March 1984, 1988 and 1989. The 
strongest event was observed in March 1984, a somewhat less ex- 
tensive event occurred in March 1989 and a relatively weak one 
occurred in winter 1988. The analysis of distributions of thermody- 
namic characteristics of water masses in the convection area 
allowed us to define major features of seasonal and inter-annual 
changes of vertical water structure, and to single out necessary 
conditions and stages of the penetrating convection development, 
which generally agree with the existing understanding, but which 
were supplemented by the indication of a specific role of atmo- 
spheric processes over the Greenland Sea. Quantitative estimates 
of the possible volume of bottom and deep waters forming in the 
penetrating convection events were made. The climate-forming role 
of this process and the possibility of forecasting it are discussed. 
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29647 (CONF-9006128—Voi.1, pp. 319) Sea surface tempera- 
ture anomalies in the North Pacific, their connection with 
atmospheric processes in transitional seasons and ice varl- 
ability in the Bering and Okhotsk Seas. Rogachev, K.A. (Pacific 
Oceanological Inst., Viadivostok (Russian Federation)); Lomakin, 
A.F. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From 
International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In /nterna- 
tional conference on the role of the polar regions in global change: 


Proceedings. Volume 1. 362p. Order Number DE92013652. 
Source: OSTI; NTIS. 
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The formation of sea-surface temperature anomalies (SSTAs) in 
the North Pacific have been examined for some decades. It was 
shown that in extreme years SSTAs have produced changes in the 
thermal contrast between ocean and continent. In transitional sea- 
sons (spring and fall) surface temperature contrasts between 
ocean and continent (for example between the Aleutian Low and 
the Siberian High) were small. Hence, a small SSTA can determine 
ocean-continent surface contrasts and the time lag of transitional 
seasons. The timing and shift of the onset of winter in the middle 
and high latitudes depends on the value of these contrasts. Thus, 
in the present study the time lag of the transitional seasons is con- 
sidered to be one of the main climatic elements. In extreme years 
the sea ice cover in the Bering and Okhotsk Seas changes signifi- 
cantly. In warm years (as determined by SSTA) the ice-covered 
area in the Bering Sea is less than 30%. Since there is a differ- 
ence in the position of ice sources between the Bering and 
Okhotsk Seas, a different ice dynamic occurs in the Okhotsk Sea. 


29648 (CONF-9006128—Vol.1, pp. 320) A statistical study of 
atmosphere-sea ice interactions in the Southern Ocean. Breit- 
enberger, E. (Univ. of Alaska, Fairbanks (United States)); Wendler, 
G. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From 
International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In /nterna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 1. 362p. Order Number DE92013652. 
Source: OSTI; NTIS. 

By regulating the heat exchange between ocean and atmos- 
phere, sea ice strongly forces the atmospheric circulation. In turn, 
atmospheric conditions distinctly control the growth and decay of 
the sea ice cover. Using weather grids and satellite-derived sea ice 
data for the Southern Ocean, the authors have undertaken a statis- 
tical investigation of these interactions. Their approach has been to 
examine the correlations between various indices of the circulation 
and sea ice for different spatial and temporal lags. Their results 
indicate large variability in the magnitude, sign, and lag of ice- 
atmosphere interaction. Since there are considerable noise and 
autocorrelation in the data, it seems that only the strongest interac- 
tions can be unambiguously determined. Interactions are 
particularly pronounced in the Ross Sea and Weddell Sea, which 
are the principal areas of ice production in the Antarctic. These in- 
teractions exhibit strong seasonal dependence, but do not seem to 
conform to simple models of ice-atmosphere interaction. Many 
other sectors of the Southern Ocean show correlations between at- 
mosphere and ice, but these correlations are generally of marginal 
statistical significance. On the whole, they find strong interactions 
in the Ross and Weddell sectors, with strong seasonal depen- 
dence, but little statistically significant interaction elsewhere. 


29649 (CONF-9006128-Vol.1, pp. 321-324) The Impact of 
snow and sea ice variations on global climate change. Ledley, 
T.S. (Rice Univ., Houston, TX (United States)). Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OST]; NTIS. 

Recent work with a coupled energy balance climate-sea ice 
model has shown that sea ice has a large impact on the energy 
fluxes between the ocean and the atmosphere and thus on cli- 
mate, especially in the polar regions. In this study the impact of the 
addition of snowfall on sea ice and its effect on climate is exam- 
ined. The results show that the addition of snow introduces three 
major competing effects. The first effect is that the snow acts as an 
insulator, keeping the ice warm and thus thin. This would seem to 
produce a warming effect on the climate. The second is that snow 
has a lower volumetric specific heat than ice causing it to cool dur- 
ing the winter and warm during the summer more rapidly than ice. 
The third is that snow has a higher albedo than ice. This causes a 
reduction in the absorbed solar energy by the entire earth- 
atmosphere system and thus a cooling of the climate. The results 
described here indicate that the albedo effect is dominant, so that 
the addition of snow cools the climate. 


29650 (CONF-9006128—Vol.1, pp. 325-329) Energy ex- 
change over Antarctic sea Ice in late winter. Koenig-Langlo, G. 


ERA Vol. 17, No. 10 385 





54 ENVIRONMENTAL SCIENCES 
5403 Environmental Sciences, Aquatic 


(Alfred-Wegener-inst., Bremerhaven (Germany)); Ivanov, B.; 
Zachek, A. Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In intermna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 1. 362p. Order Number DE92013652. 
Source: OSTI; NTIS. 

In September and October 1989 during the Winter Weddell Gyre 
Study energy balance measurements were performed from the So- 
viet ice-breaker Akademik Fedorov. The average radiation balance 
of the sea ice surface turned out to be zero, i.e., short-wave radia- 
tion gains were fully compensated by long-wave radiation losses. 
Due to turbulent fluxes of sensible and latent heat, the atmosphere 
received about 25 W m-* energy from the ice/ocean system. 
Since no significant ice melting or freezing was observed, the latter 
must originate mainly from warm deep water which is entrained 
into the oceanic mixed layer. 


29651 (CONF-9006128-Vol.1, pp. 330) The partition of ther- 
mal energy in the summertime sea ice-ocean system. Steele, 
M. (Univ. of Washington, Seattle (United States)). Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In international conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 

The relative roles of bottom, side, and top melting on sea ice 
floes are investigated in a coupled sea ice-ocean numerical model. 
A new state parameter for sea ice, the mean caliper diameter, is 
defined in order to measure the lateral extent of ice floes. Ob- 
served distributions of this quantity in the Arctic will be presented. 
in this simple model, the ice cover is assumed to be composed of 
floes of a single thickness and diameter. As melting proceeds (due 
to atmospheric forcing), the diameter and thickness both decrease, 
which leads to a decrease in the areal coverage of ice. Several pa- 
rameterizations for bottom and side melting are compared. The 
results show that side wall melting is significant only for small floes 
of less than several hundred meters in diameter. Larger floes melt 
mostly from top and bottom surfaces. The standard ice-ocean mod- 
els in use today parameterize these processes by dividing the 
atmospheric thermal forcing that enters the ocean through leads 
equally between bottom and side wall melting, which leads to over- 
estimates of the amount of open water during the summer. This 
will in turn affect the amount of first-year ice that grows during the 
ensuing winter. The model is a first step in assessing the partition 
of thermal energy in the sea ice-ocean system. Climatic variation 
of the atmospheric thermal input is likely to affect the three sea ice 
state parameters (thickness, diameter, and concentration) indepen- 
dently. Each parameter has different implications for exchange 
processes such as air-ocean heat transfer. 


29652 (CONF-9006128-Vol.1, pp. 331) Ice thickness and 
vertical heat flux in the Arctic Ocean. Wettlaufer, J.S. (Univ. of 
Washington, Seattle (United States)); Untersteiner, N. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
Ice thickness and extent are controlled by the heat balances at 
the upper and lower surfaces of the ice. Observations of the sur- 
face heat balance suitable for driving and validating sea ice models 
are relatively abundant, while the scarcity of observations of the 
heat exchange at the ice-ocean interface has made that process a 
frequently invoked tuning parameter in numerical simulations of the 
sea ice cover. In a water column capped by a layer of ice, the heat 
flux, Fw, is generally either zero or directed upward. A downward 
heat flux is possible only when the far-field mixed layer is at or 
very near the freezing point, and a layer of low salinity water forms 
at the ice bottom. Since the early studies of the overall heat 
balance of the Arctic Basin it has been thought that Fw is synony- 
mous with the heat lost by the Atlantic water along its circuit 
around the Arctic Basin. Badgley estimated that number to be 2 W 
m ~?, a value later supported by calculations with a thermody- 
namic ice model. While this value per se may still be approximately 
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correct, the source of that heat flux is in question because: (a) it is 
not clear how much of the Atlantic water entering through Fram 
Strait is recirculated and exits into the Greenland Sea without trav- 
eling around the Arctic Basin; (b) the cooling of the Atlantic water 
may, at least in part, be the result of cold water entrainment along 
the Eurasian shelf; and (c) the estimated Fy in the central Arctic 
may not originate from the Atlantic water but from radiational heat 
stored in the upper ocean during summer and returned to the sur- 
face during autumn and winter. A field study of Fy in the autumn of 
1989 north of Svalbard is used to illustrate the need to overcome 
the scatter of point observations caused by the effects of ice mor- 
phology and sporadic events in the mixed layer. 


29653 (CONF-9006128—Vol.1, pp. 332-337) Perennial water 
stratification and the role of basal freshwater flow in the mass 
balance of the Ward Hunt Ice Shelf, Canadian High Arctic. Jef- 
fries, M.O. (Univ. of Alaska, Fairbanks (United States)). Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
A pronounced perennial water stratification in Disraeli Fjord 
behind the Ward Hunt Ice Shelf on the north coast of Ellesmere Is- 
land is described. The ice shelf acts as a hanging dam at the 
mouth of the fjord and minimizes mixing between inflowing meltwa- 
ter runoff and the seawater. Consequently, a 41-m-deep layer of 
low salinity water, interposed between a 2- to 3-m-thick fjord sur- 
face ice layer and deeper seawater, is impounded behind the ice 
shelf. Highly negative 6'°O values and high tritium activity in the 
low salinity water indicate it is derived primarily from snow- 
meltwater. Highly negative 5'°O values and high tritium values in a 
5-m-thick basal ice layer in Hobson’s Choice Ice Island, which 
broke off the East Ward Hunt Ice Shelf in 1982-83, might be evi- 
dence that basal accretion from freshwater flowing out of Disraeli 
Fjord below the ice shelf occurred prior to the calving. Using the 
known chronology of tritium occurrence in precipitation since 1952 
and the measured levels in the basal ice, mean basal accretion 
rates of 96-141 mm yr-' (water equivalent, w.e.) are calculated. 
The record of ablation and accumulation at the surface of the East 
Ward Hunt ice Shelf for the period 1966-1982 shows an accumu- 
lated loss at the surface of 1.26 m (w.e.) at a mean annual rate of 
74 mm yr-'. Therefore, despite many consecutive warm summers 
with considerable surface melting and runoff, the calculated basal 
accretion exceeds the surface loss and the ice shelf has increased, 
or at least maintained, its thickness. The thickening has been pos- 
sible because of the feedback system created by the location of 
the ice shelf across the mouth of the fjord, the resultant water 
stratification and the outflow of freshwater below the ice shelf. 


29654 (CONF-9006128—Vol.1, pp. 338) The Influence of the 
hydrologic cycle on the extent of sea ice with climatic implica- 
tions. Dean, K.G. (Univ. of Alaska, Fairbanks (United States)); 
Gosink, J.P.; Weingartner, T.; Musgrave, D. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 1. 362p. Order Number DE92013652. Source: OSTI; NTIS. 
Analysis techniques and models are being developed to provide 
a basis to investigate the role of the hydrologic cycle on the extent 
of sea ice throughout the Arctic Basin and hence its net influence 
on regional as well as global climate. A predicted global climatic 
warming may have a pronounced effect on the Arctic environment 
including a decrease in the extent of sea ice. This will affect the 
fluxes of heat and moisture transferred from the ocean to the at- 
mosphere in the region, as well as the arctic marine ecosystem. 
Rivers are an important source of thermal energy and fresh water 
to this marine environment. The magnitude of the influence of the 
rivers is being assessed in a limited region offshore of Alaska and 
Canada (Mackenzie River). This region was chosen for logistical 
reasons and because of the availability of supporting field data. 
Two numerical models are being developed to assess the effect of 
the hydrologic cycle on the break-up and formation of sea ice, and 
to evaluate the associated heat and moisture fluxes at the 





atmosphere-ocean-sea ice interface. A break-up model will simu- 
late the river discharge as a fresh water plume which provides 
sensible heat to the nearshore sea ice-ocean environment, and af- 
fects the radiation budget of the sea ice by significantly altering its 
albedo. The second model is a mixed-layer model of the oceanic 
Salinity-temperature regime to predict the initial formation of the 
sea ice cover as a function of late summer oceanic stratification 
and autumn meteorological conditions. Satellite imagery, hydrologic 
field measurements and meteorological data will be used for the 
calibration and testing of the models. 


29655 (CONF-9006128—Vol.1, pp. 339) Water mass forma- 
tion at high latitudes. Hakkinen, S. (Princeton Univ., NJ (United 
States)); Mellor, G.L. Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In International conference on the role of the polar regions in 
global change: Proceedings. Volume 1. 362p. Order Number 
DE92013652. Source: OSTI; NTIS. 

Water mass formation in the high latitude ocean is studied using 
a three- dimensional, coupled ice-ocean modeij and the Mellor- 
Yamada 2.5 level turbulence closure scheme. The snow-ice system 
is represented by a 3-level model. The coupled model is forced by 
specified strong winds and surface cooling. In the Greenland Sea 
marginal ice zone, convection can take place via ice edge up- 
welling, which can bring warm and saline waters to the surface. 
Influence of the ice cover and of the topography in pre-conditioning 
and selecting the location of deep convection are found to be rele- 
vant. In ice-covered areas such as in the Eurasian Basin, the 
upwelling type of ventilation of deeper water masses is not possi- 
ble even though its deep water renewal rate is comparable to the 
Greenland Sea renewal rates. Here, two other deep water sources 
and their relative importance are considered: the effect of eddies 
separating from the West Spitsbergen Current and the effect of 
salty shelf waters. 


29656 (CONF-9006128-—Vol.1, pp. 340-346) Tracing upper 


waters In the Arctic Ocean. Jones, E.P. (Bedford inst. of 
Oceanography, Dartmouth, Nova Scotia (Canada)); Anderson, L.G. 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In Intemational 
conference on the role of the polar regions in global change: Pro- 


ceedings. Volume 1. 
OSTI; NTIS. 

The authors report results from the 1987 F.S. Polarstern cruise 
to the Nansen Basin that begin to address questions regarding 
how global climate change might affect the Arctic. Before the ef- 
fects of global change can be assessed, the sources of upper 
waters must be determined and their circulation patterns mapped. 
In surface water, total carbonate concentrations distinguish be- 
tween a northern fresh water component, whose origin is river 
runoff, and a southern freshwater component, whose origin is sea 
ice meltwater. Below the surface layer, the halocline in the Nansen 
Basin has the same unique nitrate-oxygen characteristic, NO, as 
the lower halocline in more central regions. The earlier speculation 
that this water forms in the Barents-Kara Sea region is confirmed. 
The authors hypothesize that some of this water must flow east 
and north from this region to central regions, eventually following 
the Polar branch of the Transpolar Drift and exiting through Fram 
Strait. Some can be traced in a general way flowing west directly 
to Fram Strait where the Polar and Siberian branches meet and 
flow into the Norwegian-Greenland Sea. 


29657 (CONF-9006128—Vol.1, pp. 347-354) The Arctic 
Ocean eigen oscillations. Proshutinsky, A.Yu. (Arctic and Antarc- 
tic Research Inst., St. Petersburg (Russian Federation)); Polyakov, 
1.V. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From 
International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In Interna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 1. 362p. Order Number DE92013652. 
Source: OSTI; NTIS. 

The spectral task on the eigen oscillations of the Arctic Ocean 
level was solved using numerical integration of tidal Laplace equa- 
tions without friction as the nonstationary boundary-value problem. 


362p. Order Number DE92013652. Source: 
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The adiabatic conditions were prescribed at the boundaries. Free 
oscillations were induced by an arbitrary initial perturbation in the 
level field. The spectra of free oscillations of the Arctic Ocean have 
significant maxima of spectral density at the periods of 30.38, 
23.70, 17.30, 13.91, 12.55, 11.03, and 8.10 hours. The zoning of 
the Arctic Ocean was made on the basis of differences in the 
spectra of free oscillations in some of its areas, the results of 
zoning being consistent with common representations of the geo- 
graphical subdivision of the Arctic Ocean into basins, seas, and 
bays. The possibility of resonance amplification of shelf waves and 
double Kelvin waves in the areas with significant bottom topogra- 
phy irregularities was revealed. The resonance nature of the surge 
level oscillations caused by rapidly shifting cyclones was proven. 
The experimental studies confirmed the hypothesis of the reso- 
nance mechanism of tidal motions in the marginal seas of the 
Arctic Ocean. 


29658 (CONF-9006128-Vol.1, pp. 355) Transport of atmo- 
spheric CO. to the bottom water of the Weddell Sea. Anderson, 
L.G. (Univ. of Goeteborg (Sweden)). Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In Intemational conference on the role of 
the polar regions in global change: Proceedings. Volume 1. 362p. 
Order Number DE92013652. Source: OSTI; NTIS. 

Production of bottom water in the Weddell Sea mainly occurs as 
a result of processes taking place on the large shelf areas in the 
south/southwest. Water with increased salinity is formed during the 
production and aging of sea ice. Over the southern shelf, this wa- 
ter sinks toward the bottom and, due to the topography, part of it 
flows southward in under the ice shelf. Here it exchanges heat with 
the shelf ice resulting in both melting of shelf ice and freezing of 
seawater, the net result being a decrease in both salinity and tem- 
perature of the seawater, commonly noted as ice Shelf Water 
(ISW). The ISW flows at some locations, due to topography, north- 
ward into the deep Weddell Sea, where it mixes with surrounding 
waters and interleaves at the resulting density surface. The atmo- 
spheric CO. reaching the bottom water is thus incorporated in the 
surface water prior to sea ice production, that is during the produc- 
tive season. The production decreases the partial pressure of CO2 
which drives a flux from the atmosphere into the surface water. 
The organic matter leaves the surface layer and decays mainly on 
the sediment surface and in r waters. Data from the Swedish 
Antarctic Project (SWEDARP) 1988/89 will be presented covering 
four sections across the shelf break as well as from stations in the 
Filchner depression, down to the ice shelf. Total carbonate will be 
affected by several biogeochemical processes during the transport 
from the surface down into the deep Weddell Sea. Total carbonate 
is therefore corrected for biological production and decay using 
oxygen, and for calcium carbonate precipitation and dissolution by 
total alkalinity and calcium. The resultant corrected total carbonate 
(C,-corr) clearly shows the increased atmospheric CO, concentra- 
tion with time. 


29659 (CONF-9006128—Vol.1, pp. 357-362) Determination of 
net atmospheric heat transfer, ice production, and salt rejec- 
tion from the Chukchi Polynya using AVHRR thermal imagery 
Groves, J.E. (Univ. of Alaska, Fairbanks (United States)); Stringer, 
W.J. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From 
International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In Interna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 1. 362p. Order Number DE92013652. 
Source: OSTI; NTIS. 

Digital analysis of AVHRR (Advanced Very High Resolution Ra- 
diometer) thermal infrared band imagery has yielded sea ice 
surface temperatures which were used to calculate daily net sur- 
face heat loss and accompanying ice production and salt rejection 
from strips of thin ice within the Chukchi Polynya. These results 
are in agreement with published estimates of heat loss, ice produc- 
tion and salt rejection from the open water surface of the St. 
Lawrence Island polynya and of Whaler’s Bay north of Svalbard 
and from thin ice in the central Arctic. 
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29660 (CONF-9006128-Vol.2, pp. 371) The influence of sea 
ice on the structure and function of southern ocean ecosys- 
tems. Sullivan, C.W. (Univ. of Southern California, Los Angeles 
(United States)). Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
International conference on the role of the polar regions in global 
change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

The presence of sea ice and its seasonal dynamics has a pro- 
found influence on plants and animals that inhabit the Southern 
Ocean. Sea ice is a habitat for organisms at all trophic levels. The 
ice habitat covers approximately 20 million square kilometers of the 
sea surface during the austral winter, but is rapidly and dramatically 
reduced by 80% during the ensuing spring and summer. These dy- 
namic processes characteristic of the physical environment result 
in cyclic changes in the horizontal and vertical distributions of the 
biomass and activities of organisms. Most notable among these 
changes are the spatial and temporal characteristics of productivity 
and the coupled process of sedimentation. These changes may in 
turn influence both tropho-dynamic relationships and biogeochemi- 
cal cycles of matter that are unique to the polar regions of the world 
ocean. The presumed sensitivity of the sea ice ecosystem to global 
warming suggests that it may be an early indicator of both physical 
and biological oceanographic consequences of global change. 


29661 (CONF-9006128-Vol.2, pp. 378-383) The Toollk Lake 
project: Terrestrial and freshwater research on change in the 
arctic. Hobbie, J.E. (Ecosystems Center, Woods Hole, MA (United 
States)); Peterson, B.J.; Shaver, G.R.; O’Brien, W.J. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

The Toolik Lake research project in the foothills of the North 
Slope, Alaska, has collected data since 1975 with funding from the 
NSF's Division of Polar Programs and from the Long Term Ecologi- 
cal Research Program and Ecosystems Research Program of the 
Division of Biotic Systems and Resources. The broad goal is to un- 
derstand and predict how ecosystems of tundra, lakes, and 
streams function and respond to change. One specific goal is to 
understand the extent of contro] by resources or by grazing and 
predation. The processes and relationships are analyzed in both 
natural ecosystems and in ecosystems that have undergone long- 
term experimental manipulations to simulate effects of climate and 
human-caused change. These manipulations include the fertiliza- 
tion of lakes and streams, the addition and removal of lake trout 
from lakes, the changing of the abundance of arctic grayling in 
sections of rivers, the exclusion of grazers from tundra, and the 
shading, fertilizing, and heating of the tussock tundra. A second 
specific goal is to monitor year-to-year variability and to measure 
how rapidly long-term change occurs. The measurements include: 
for lakes, measurements of temperature, chlorophyll, primary pro- 
ductivity; for streams, nutrients, chlorophyll on riffle rocks, insect 
and fish abundance, and water flow; and for the tundra, amount of 
flowering, air temperature, solar radiation, and biomass. A third 
specific goal is to understand the exchange of nutrients between 
land and water. Measurements include the flow of water in rivers, 
the concentration of nitrogen and phosphorus in streams, lakes, 
and soil porewater, and the effect of vegetation on nutrient move- 
ment through the tundra soils. A dynamic model of nutrient fluxes 
in the entire upper Kuparuk River watershed is being constructed 
that will interact with geographically referenced databases. 


29662 (CONF-9006128—-Vol.2, pp. 384-389) Paleolimnologic 
evidence of high arctic late quaternary paleoenvironmental 
change: Truelove Lowland, Devon Island, N.W.T., Canada. 
King, R.H. (Univ. of Western Ontario, London (Canada)); Smith, 
I.R.; Young, R.B. Alaska Univ., Fairbanks, AK (United States). Dec 
1991. From International conference on the role of polar regions in 
global change; Fairbanks, AK (United States); 11-15 Jun 1990. In 
International conference on the role of the polar regions in global 
change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 
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Truelove Lowland (75°33N, 84°40W) is a smail area (43 km?) of 
relatively high biological diversity in the midst of the more typical 
Polar Desert of the Canadian High Arctic. Much of the Lowland is 
presently covered by freshwater lakes some of which are 
sufficiently deep (7-8.5 m) to contain stratified lake sediments. Sed- 
iment cores (~ 2 m long) from the larger lakes have been 
analyzed for diatoms and chemical composition and reveal a strati- 
graphic record that spans the last 10,600 years. This record 
indicates that lake development in the Lowland began as a series 
of shallow marine lagoons isolated from the sea as a result of 
glacio-isostatic rebound and the progressive emergence of the 
Lowland from the sea. Following isolation, the timing of which was 
strongly controlled by elevation and the relative rate of isostatic up- 
lift, the lakes have been flushed with freshwater. Since that time 
the lakes have remained oligotrophic and lake sedimentation has 
been dominated by variations in non-biogenic factors and particu- 
larly by variations in the influx of allochthonous materials from 
within the lake catchments. Over time, the progressive stabilization 
of surface materials and pedogenesis within the lake catchments 
has been marked by decreasing amounts of Cr, As and Na in the 
sediments and an increase in allochthonous Fe and Mn. 


29663 (CONF-9006128—Vol.2, pp. 401-405) Relationships 
between whale hunting, human social organization, and sub- 
sistence economies in coastal areas of northwest Alaska 
during late prehistoric times. Harritt, R.K. (National Park Service, 
Anchorage, AK (United States)). Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

The florescence of Eskimo whaling on northwest Alaskan coasts 
during Western Thule times, A.D. 1000-1400, was followed by a 
shift to a more balanced subsistence pattern for human inhabitants 
of many coastal areas during Kotzebue Period times, from A.D. 
1400-1900. The cause of this shift has been identified as a change 
in the migration routes of whales passing through Bering Strait 
which presented a circumstance prohibitive to effective whale hunt- 
ing. Previous interpretations of social organization of the large 
whaling villages of the earlier portion of this period have suggested 
that whale hunting provided a basis for development of social rank- 
ing of village inhabitants with the umealik, or whaling captain, 
assuming the role of a chief. Concomitant explanations for the 
later, more diffuse settlement pattern encountered by early Euro- 
pean explorers have not been previously presented. An alternative 
position presented here is that prehistoric Eskimo societies re- 
tained many egalitarian tenets throughout late prehistoric times. 
This social pattern provided flexibility in subsistence economies 
with nuclear families as the basic unit transferable from one per- 
manent village to the next, and as a segment of society capable of 
effectively exploiting sparsely distributed seasonal resources. In 
this interpretation, social status can be construed as a seasonal 
phenomenon in which authority or rank was vested in an individual 
who had demonstrated special skills and abilities in organizing and 
carrying out successful hunts, and other food procurement expedi- 
tions. Ibis status was relinquished as seasonal requirements for 
food acquisition changed. 


29664 


(CONF-9006128-Vol.2, pp. 440-449) Holocene melt- 
water variations recorded in antarctic coastal marine benthic 
assemblages. Berkman, P.A. (Ohio State Univ., Columbus (United 
States)). Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In /nterna- 
tional conference on the role of the polar regions in global change: 


Proceedings. Volume 2. 
Source: OSTI; NTIS. . 

Climate changes can influence the input of meltwater from the 
polar ice sheets. In Antarctica, signatures of meltwater input during 
the Holocene may be recorded in the benthic fossils which exist at 
similar altitudes above sea level in emerged beaches around the 
continent. Interpreting the fossils as meltwater proxy records would 
be enhanced by understanding the modern ecology of the species 
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in adjacent marine environments. Characteristics of an extant scal- 
lop assemblage in West McMurdo Sound, Antarctica, have been 
evaluated across a summer meltwater gradient to provide exam- 
ples of meltwater records that may be contained in proximal scallop 
fossils. Integrating environmental proxies from coastal benthic as- 
semblages around Antarctica, over ecological and geological time 
scales, is a necessary step in evaluating the marginal responses of 
the ice sheets to climate changes during the Holocene. 


29665 (CONF-9006128-Vol.2, pp. 450) EPOS - A new ap- 
proach to international cooperation. Hempel, G. (Alfred 
Wegener Inst. for Polar and Marine Research, Bremerhaven (Ger- 
many)). Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In Interna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

130 marine biologists and oceanographers from 11 Western Eu- 
ropean countries participated in the European Polarstern Study 
(EPOS) jointly organized by the Federal Republic of Germany 
(through Alfred Wegener Institute for Polar and Marine Research) 
and the European Science Foundation. The icebreaking research 
vessel Polarstern operated in the Weddell Sea from October 1988 
to March 1989. Each of the three legs was headed by a German 
scientist in charge and by a foreign scientific advisor. The first leg 
started under late winter conditions and was devoted to the role of 
the sea ice in the pelagic system and to the sea ice biota them- 
selves. Leg 2 studied the retreating ice edge and the open water in 
front of it during spring, particularly the relation of the phytoplank- 
ton blooms to the physical structure and chemistry of the surface 
water and to the grazing by krill. Leg 3 concentrated on taxonomy 
and eco-physiology of invertebrates and fishes at the sea bed of 
the eastern Weddell Sea. EPOS was meant to provide Antarctic re- 
search opportunities to European countries with little experience in 
Southern Ocean studies and to foster the exchange of knowledge 
and ideas between European marine biologists of different scien- 
tific background and interests. Therefore, the teams of the various 
projects on board were normally multi-national in order to ensure a 
maximum of interaction. This has been continued in a number of 
post-expedition workshops and by international fellowships. 


29666 (CONF-9006128—Vol.2, pp. 451) Estimation of matter 
fluxes In the river-sea and ocean-atmosphere systems for 
Okhotsk and Bering seas. Anikiev, V.V. (Pacific Oceanological 
Inst., Vladivostok (Russian Federation)); Alekseev, A.V.; 
Medvedev, A.N.; Shymilin, E.M. Alaska Univ., Fairbanks, AK 
(United States). Dec 1991. From International conference on the 
role of polar regions in global change; Fairbanks, AK (United 
States); 11-15 Jun 1990. In International conference on the role of 
the polar regions in global change: Proceedings. Volume 2. 404p. 
Order Number DE92013653. Source: OSTI; NTIS. 

The matter fluxes from continental and anthropogenic sources to 
sea take place by river discharge and atmospheric precipitation. 
The estimation of this flux may be done on the basis of a single 
concept, but it has its own specific character in both cases: (1) the 
time-space changeability of the matter distribution in sea compo- 
nents is connected with the complex gradients of hydrophysical, 
physico-chemical and hydrobiological characteristics of the water 
mass, by name biological barrier; (2) the altitude and stability of 
this biogeochemical barrier are determined by short-period (from 
seconds up to one year) geochemical processes; and (3) it is very 
interesting and important to estimate not only the matter fluxes on 
the continent under the motion of water and air, but also the inten- 
sity of accumulation on the biogeochemical barrier. It is necessary 
to do the next complex of investigations on the coast and aquatory 
of the Okhotsk and Bering Seas. This will include: (1) the 
synchronous registration of physical, chemical and biological char- 
acteristics in the river-sea and ocean- atmosphere systems to 
determine the transport and transformation of existing forms of 
matter, (2) observations of the distribution of natural and pollutant 
matter (such as heavy metals, oil and polycyclic aromatic hydrocar- 
bons, artificial radioisotopes, etc.) in the estuaries, atmosphere, 
shelf zones and open sea regions; and (3) calculations of the mat- 
ter fluxes between the different components of the sea. 
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29667 (CONF-9006128-Vol.2, pp. 452) Investigations of 
scales of changeability of biogeochemical processes on the 
Okhotsk Sea Shelf. Anikiev, V.V. (Pacific Oceanological Inst., 
Vladivostok (USSR)); Dudachev, O.V.; Zadonskaya, T.A,; 
Nedashkovski, A.P.; Pervushin, A.V.; Sagalaev, S.G.; Chochiov, 
D.A.; Yarosh, V.V. Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In Intemational conference on the role of the polar regions in 
global change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

Complex investigations of spatial-temporal changeability of bio- 
geochemical processes and parameters were conducted on the 
north-eastern shelf of Sakhalin. They included: (1) transformation 
of the size and chemical composition of particulate matter by hy- 
drophysical and biological factors; (2) the shift of equilibrium into 
the carbonate system of water masses in relation to variable 
physico-chemical and biological parameters; and (3) change of bio- 
mass and species phytozooplankton and the same amount of 
primary production connected with fluctuations of hydrophysical, 
physico-chemical and biological characteristics of water masses. 
Observations conducted during the last 3 years in different sea- 
sons, apart from winter, were by way of polygon survey and daily 
stations. Mathematical treatment of the data made it possible to 
estimate quantitatively the correlation between separate parame- 
ters and to identify the influence of several external factors on their 
spatial-temporal changeability: seasonal variations; the significance 
of the Amur river discharge; tidal motion of waters; steady circula- 
tion; invasion of CO, from low-temperature hydrothermal sources 
on the sea bottom. The obtained dependencies can be used for 
forecasting possible ecosystem changes during the industrial ex- 
ploitation of the oilfield. 


29668  (CONF-9006128-Vol.2, pp. 481-488) Mass balance of 
Antarctica and sea level change. Bentley, C.R. (Univ. of Wiscon- 
sin, Madison (United States)); Giovinetto, M.B. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

The overall mass balance of the Antarctic ice sheet has been 
estimated by comparison of the best available data on input in the 
form of snowfall with output in the form of ice flux through gates at 
or near the margin of the ice sheet. Surface melt is a negligible 
contributor to mass balance and has been ignored. Bottom melt 
under large ice shelves remains a major source of uncertainty. The 
authors conclude that there is probably an excess input of 2-25% 
of the total input, equivalent to a sea level lowering of 0.1-1.1 mm 
yt—'. Although errors remain, it becomes increasingly clear that an 
antarctic contribution to current sea level rise is unlikely. They at- 
tribute a reported iceberg flux that is larger than the mass input to 
a non-equilibrium breakback of the fronts of the ice shelves. 


29669 (CONF-9006128—Vol.2, pp. 495) The Greenland ice 
sheet contribution to sea level changes during the last 150,000 
years. Letreguilly, A. (Alfred Wegener Inst. for Polar and Marine 
Research, Bremerhaven (Germany)); Reeh, N.; Huybrechts, P. 
Alaska Univ., Fairbanks, AK (United States). Dec 1991. From Inter- 
national conference on the role of polar regions in global change; 
Fairbanks, AK (United States); 11-15 Jun 1990. In Intemational 
conference on the role of the polar regions in global change: Pro- 
ceedings. Volume 2. 404p. Order Number DE92013653. Source: 
OSTI; NTIS. 

Because of a possible greenhouse warming, it is expected that 
the Greenland ice sheet will retreat due to increased melting. By 
reconstructing the past evolution of the ice sheet, it is possible to 
obtain some insight as to the type of variations that are possible, 
as well as the contribution to sea level. The Greenland ice sheet is 
presently the second largest ice sheet of the world, and its contri- 
bution to sea level changes is not negligible. The evolution of the 
Greenland ice sheet has been computed by means of a thermo- 
mechanical ice sheet model. The surface accumulation and 
ablation, which are climate dependent, are driven by the tempera- 
ture record obtained from the Greenland ice margin studies. Some 
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sensitivity experiments have shown that the model results are 
strongly dependent on the mass balance history. The simulation of 
the Greeniand ice sheet provides a continuous volume changes 
record, which can easily be converted into sea level changes. It 
shows that at the last glacial maximum, the ice sheet was larger, 
which created a 1-m lowering of sea level. During the last inter- 
glacial, 130,000 years B.P., the ice sheet was substantially more 
restricted than today, part of Southern Greenland being ice free. 
This corresponds to a 2-m rise in sea level. However, this is not 
the only warm episode; around 100,000 years B.P., a warm period 
about 20,000 years long (sub-stage 5c) also creates a restricted 
ice sheet, and hence a sea level 2 m higher than today for that pe- 
riod. During the ice age, the ice sheet, bounded by the steep 
slopes of the coastline, did not extend much further. The amount of 
ice stored corresponds then to a sea level decrease of one meter, 
which is only a small fraction of the 130-m lowering at the end of 
that period. 


29670 (CONF-9006128-Vol.2, pp. 496-498) A_ post- 
cromerian rise in sea level. Olausson, E. (Hultvaegen, Grabo 
(Sweden)). Alaska Univ., Fairbanks, AK (United States). Dec 1991. 
From International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In /nterna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

The intensified cooling in the northern hemisphere during the 
Elsterian-Saalian ice ages (isotopic stages 22-6) resulted in a re- 
duction of the Antarctic ice sheet by 10-15 x 10° km®, equal to a 
rise in sea level by about 40 m. This rise in sea level changed the 
hydrography of the Black Sea during the late Pleistocene warmer 
times, caused anoxic conditions in the eastern Mediterranean dur- 
ing the corresponding warming-up phases, and enhanced water 
transport of less saline water from the Pacific into the Arctic Ocean 
(the present sill depth of the Bering Strait is about 50 m). The in- 
creased supply of less saline water strengthened the halocline in 
the Arctic Ocean, increasing the sea ice there and, by higher 
albedo, its cooling effect on the adjacent continents. 


29671 (CONF-9006128—Vol.2, pp. 499) Meltwater runoff lag 
from arctic glaciers and ice caps during global warming. Pfef- 
fer, W.T. (Univ. of Colorado, Boulder (United States)); Meier, M.F.; 
Illangasekare, T.H. Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In International conference on the role of the polar regions in 
global change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

Predictions of the contribution of glacier wastage to future sea 
level change in response to global warming must consider refreez- 
ing of meltwater in cold snow. Runoff from surface melt generated 
in cold permeable snow is delayed because the water first perco- 
lates locally and refreezes. Calculations to date show that this 
process may significantly reduce predicted sea level rise from 
Greenland and Arctic ice caps over the next 50-150 years. The 
authors present an extended analysis of this process for the cir- 
cumpolar arctic glaciers and ice caps. Calculations are presented 
which provide estimates of the quantity of water refrozen by this 
process for the entire Arctic (given simple climate change scenar- 
ios) and the consequent effect on predictions of future sea level. 


29672 (CONF-9006128-Vol.2, pp. 502) Changes in ice cover 
thickness and lake level of Lake Hoare, Antarctica. Wharton, 
R.A. Jr. (Desert Research Inst., Reno, NV (United States)); Clow, 
G.D.; McKay, C.P.; Anderson, D.T.; Simmons, G.M. Jr. Alaska 
Univ., Fairbanks, AK (United States). Dec 1991. From International 
conference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 
Results from 10 years of ice thickness measurements at perenni- 
ally ice-covered Lake Hoare in Southern Victoria Land, Antarctica 
are reported. The ice cover of this lake thinned appreciably during 
the period 1979 to 1986 at a rate exceeding 20 cm yr—", from an 
initial thickness of 5.5 m. Since 1986, the ice cover thickness 
seems to have leveled off at about 3.5 m. The authors suggest 
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that the mode of behavior of the ice cover on this lake may have 
made a transition from (1) a thick dry ice cover in which sublima- 
tion is the dominant form of mass removal from the ice cover, to 
(2) a thinner wet ice cover in which near-surface melting and sub- 
sequent percolation of meltwater through the ice becomes at least 
as important as sublimation in the removal of mass from the sur- 
face of the ice cover. They also discuss a parametric analysis of 
the response of a model of the thick dry ice cover to various envi- 
ronmental factors, including surface temperature, sunlight, wind 
speed, and the amount of light-obscuring surface sediments. This 
analysis shows that of the above factors, an increase in mean an- 
nual temperature is the most plausible explanation for the thinning 
of the ice cover. Data concerning lake level and degree days 
above freezing are presented to show the relationship between 
peak summer temperature and the volume of glacier-derived mek- 
water entering Lake Hoare each summer. From these latter data 
and from previous observations by others that the lakes in the dry 
valleys are rising, the authors infer that the peak summer tempera- 
tures have been above zero for a progressively longer period of 
time each year since 1973. 


29673 (CONF-9006128—Vol.2, pp. 503) Thermal and hydro- 
logic responses of an arctic watershed to climatic warming. 
Hinzman, L.D. (Univ. of Alaska, Fairbanks (United States)); Kane, 
D.L. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From 
International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In /nterna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

The implications of global warming reach beyond warmer air 
temperatures, milder winters and longer summers. The potential ef- 
fects of climatic warming on the hydrologic regime of an arctic 
watershed were explored with respect to physical changes in the 
active layer and the resultant changes in the components of the 
annual water balance and the nature of the hydrologic cycle. With 
the advent of climatic warming, the annual depth of thaw in the 
permafrost will increase, affecting the amount of soil moisture stor- 
age, the depth to the water table, even the shape of the runoff 
hydrograph. The gradual thawing of the active layer was simulated 
using TDHC, a heat conduction model which incorporated phase 
change. The results of four possible scenarios of climatic warming 
were input into HBV, a hydrologic model, to elucidate the effects 
on the hydrologic regime. The results indicate an earlier spring 
melt event, greater evaporation, greater soil moisture storage, and 
a potential for severe moisture stress on current vegetation types 
in early summer unless the precipitation pattern changes. The 
amount of free water in the soil will largely depend upon precipita- 
tion patterns and amount. 


29674 (CONF-90061 28-Vol.2, pp. 585) Late quaternary pale- 
oceanography and paleoclimatology from sediment cores of 
the eastern Arctic Ocean. Pagels, U. (GEOMAR, Kiel (Ger- 
many)); Koehler, S. Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From International conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In International conference on the role of the polar regions in 
global change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

Box cores recovered along a N-S transect in the Eurasian Basin 
allow the establishment of a time scale for the Late Quaternary 
history of the Arctic Ocean, based on stable oxygen isotope stratig- 
raphy and AMS 14C dating of planktonic foraminifers (N. 
pachyderma 1.c.). This high resolution stratigraphy, in combination 
with sedimentological investigations (e.g., coarse fraction analysis, 
carbonate content, productivity of foraminifers), was carried out to 
reconstruct the glacial and inter-glacial Arctic Ocean paleoenviron- 
ment. The sediment cores, which can be correlated throughout the 
sampling area in the Eastern Arctic Ocean, were dated as repre- 
senting oxygen isotope stages 1 to 4/5. The sedimentation rates 
varied between a few mm ka~" in glacials and approximately one 
em ka~' during the Holocene. The sediments allow a detailed 
sedimentological description of the depositional regime and the pa- 
leoceanography of the Eastern Arctic Ocean. Changing ratios of 





biogenic and lithogenic components in the sediments reflect varia- 
tions in the oceanographic circulation pattern in the Eurasian Basin 
during the Late Quaternary. Carbonate content (1-9wt.%), produc- 
tivity of foraminifers (high in interglacial, low in glacial stages) and 
the terrigenous components are in good correlation with glacial and 
interglacial climatic fluctuations. 


29675 (CONF-9006128-Vol.2, pp. 586-592) The record of 
global change in circum-Antarctic marine sediments. Barker, 
P.F. (British Antarctic Survey, Cambridge (United Kingdom)); Pud- 
sey, C.J.; Larter, R.D. Alaska Univ., Fairbanks, AK (United States). 
Dec 1991. From international conference on the role of polar re- 
gions in global change; Fairbanks, AK (United States); 11-15 Jun 
1990. In International conference on the role of the polar regions in 
global change: Proceedings. Volume 2. 404p. Order Number 
DE92013653. Source: OSTI; NTIS. 

Sediment drilling, using rigs located on sea ice inshore, and 
Ocean Drilling Program facilities farther offshore, have described 
the stepwise cooling of Antarctica through the Cenozoic, setting 
the scene for more detailed studies of short-period, recent change. 
Such studies will not be easy. The virtual absence of carbonate 
sediments and the strength of bottom currents in some regions are 
fundamental limitations. Nevertheless, Antarctic ocean sediments 
contain a record of global change which complements the record 
of the ice sheet, and extends it back in time. Pelagic and 
hemipelagic sediments of the ocean basins record changes in pri- 
mary productivity, dissolution, sea ice extent and the strength of 
deep ocean circulation, and in the volume of the main circum- 
Antarctic water masses. Prograded sediments of the Antarctic 
continental shelf and slope contain a record of glacial/interglacial 
changes in ice sheet volume. Modem piston-coring techniques are 
capable of revealing changes over the last glacial cycle in some 
detail, in suitably expanded sections. At lower sediment accumula- 
tion rates, a less detailed but longer record can be obtained. It can 
already be shown that, at and around glacial maximum, (a) 
grounded ice sheets extended to the Antarctic continental shelf 
edge, (b) the marginal sea ice zone lay up to 5° farther north, and 
(c) Weddell Sea Bottom Water flow was far slower than at present 
These have implications for the carbon cycle in the oceans, which 
is of considerable importance in global change. 


29676 (CONF-9006128-Vol.2, pp. 666) Evolution of 
southern Indian Ocean surface and waters during the pe- 
leogene as inferred from foraminiferal stable isotope ratios. 
Barrera, E. (Univ. of Michigan, Ann Arbor (United States)); Huber, 
B.T. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From 
International conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In Interna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

During ODP Leg 119, the southernmost pelagic record of car- 
bonate sedimentation of Neogene-Paleogene age in the southern 
Indian Ocean was recovered at Site 744 (61°34.6 minutes S, 
80°35.46 minutes E; water depth 2,307 m) and Site 738 (62°42.54 
minutes S, 82°47.25 minutes E; water depth 2,252 m) in the 
southern part of the Kerguelen-Heard Plateau. Site 744 late 
Eocene-Miocene sequence and Site 738 Late Cretaceous- early 
Oligocene sequences contain continuous records of climatic events 
in East Antarctica during this time. Oxygen isotopic ratios of plank- 
tonic and benthic foraminifera suggest the following climatic 
changes: (1) a cool Paleocene, although with higher temperatures 
than those inferred from published Pacific and southern South At- 
lantic 50 records; (2) the early Eocene was characterized by the 
warmest deep and surface waters of the Cenozoic, which were, 
similar in temperature to those from low latitude areas; (3) cooling 
began in the early-middle Eocene and continued through the re- 
mainder of the Eocene (Eocene Cibicidoides 5'°O values are not 
very different from those of low-latitude sites); (4) a rapid increase 
in Cibicidoides 6'®O values (1-1.5%) occurred in the early 
Oligocene of Site 744. Ice-rafted debris, first recorded in sediments 
just below the 6'®O maximum, are also found in the early 
Oligocene sequence. Oligocene-early Miocene Cibicidoides 6'°O 
values of about 2% and the presence of ice-rafted debris are con- 
sidered evidence for glacial conditions in Antarctica. Planktonic 
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foraminiferal assemblages indicate a similar climatic trend. Species 
diversity was highest during the latest Paleocene and earliest 
Eocene. It declined during the middie-late Eocene and the low di- 
versity Oligocene faunas were dominated by a few globigerine taxa 
that are long-ranging and morphologically conservative. 


29677 (CONF-9006128—Vol.2, pp. 668) Sediment-Laden sea 
ice in the Arctic Ocean: implications for climate, environment 
and sedimentation. Wollenburg, |.R. (Geomar, Kiel (Germany)); 
Pfirman, S.L.; Lange, M.A. Alaska Univ., Fairbanks, AK (United 
States). Dec 1991. From international conference on the role of 
polar regions in global change; Fairbanks, AK (United States); 11- 
15 Jun 1990. In Intemational conference on the role of the polar 
regions in global change: Proceedings. Volume 2. 404p. Order 
Number DE92013653. Source: OSTI; NTIS. 

Sediments in sea ice were first described by F. Nansen during 
his famous Fram expedition (1893-1896). Many researchers ob- 
served and recorded sediment-laden or dirty sea ice in the Central 
Arctic, but the origin and incorporation mechanisms are poorly 
understood and were never the object of detailed studies. Sea ice- 
rafted sediments are important factors for the albedo and for the 
ecology and productivity of marine organisms, because of the 
absorption of solar radiation and lowered light transmission. Begin- 
ning in 1987 in the Eastern Arctic Basin and continuing in 1988, 
1989 and 1990 in Fram Strait, Barents Sea and Greenland Sea the 
authors conducted a multi-disciplinary sea ice project on the role 
and importance of sea ice-rafted sediments for sedimentation in 
the Arctic Ocean. During the field work very high sediment accu- 
mulations were observed and sampled (up to 560 g sedimentkg 
ice). Most of the material was concentrated in small patches of 1- 
10 m in diameter, but in some areas, especially in the Eastern 
Arctic, they covered up to 80% of the ice surface and formed lay- 
ers of pure mud, 2-3 cm thick. First estimations of the observed 
concentrations, the annual ice flow through Fram Strait, and the 
average sedimentation rate in this area show that the necessary 
sediment flux can be obtained only by sea ice. Thus, sea ice- 
rafting seems to be the most important input mechanism of fine 
grained terrigenous (biogenic and terrigenic) sediment into the ice- 
covered deep sea regions. 


29678 (CONF-90061 28—Vol.2, pp. 669) Environmental me- 
rine geology of the Arctic Ocean. Mudie, P.J. (Geological Survey 
Canada, Dartmouth, Nova Scotia (Canada)). Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

The Arctic Ocean and its ice cover are major regulators of North- 
ern Hemisphere climate, ocean circulation and marine productivity. 
The Arctic is also very sensitive to changes in the global environ- 
ment because sea ice magnifies small changes in temperature, 
and because polar regions are sinks for air pollutants. Marine geol- 
ogy studies are being carried out to determine the nature and rate 
of these environmental changes by study of modern ice and sea 
bed environments, and by interpretation of geological records im- 
printed in the sea floor sediments. Sea ice camps, an ice island, 
and polar icebreakers have been used to study both western and 
eastern Arctic Ocean basins. Possible early warning signals of en- 
vironmental changes in the Canadian Arctic are die-back in Arctic 
sponge reefs, outbreaks of toxic dinoflagellates, and pesticides in 
the marine food chain. Eastern Arctic ice and surface waters are 
contaminated by freon and radioactive fallout from Chernobyl. At 
present, different sedimentary processes operate in the pack ice- 
covered Canadian polar margin than in summer open waters off 
Alaska and Eurasia. The geological records, however, suggest that 
a temperature increase of 1-4C would result in summer open water 
throughout the Arctic, with major changes in ocean circulation and 
productivity of waters off Eastern North America, and more 
widespread transport of pollutants from eastern to western Arctic 
basins. More studies of longer sediment cores are needed to con- 
firm these interpretations, but it is now clear that the Arctic Ocean 
has been the pacemaker of climate change during the past 1 mil- 
lion years. 
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29679 (CONF-9006128-Vol.2, pp. 667) Surface currents in 
the Arctic Ocean during the last 250 ka: Composition of ice- 
rafted Detritus (IRD) as a key for ice drift directions. Kubisch, 
M. (Geomar, Kiel (Germany)); Spielhagen, R.F. Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 

Eleven long sediment cores from the Arctic Ocean and Fram 
Strait (78°-86N) documenting more than 250,000 years of sedi- 
mentation history show distinct variations in the composition of 
coarse sand (500 pin). Ice-rafted coal fragments deposited during 
glacial oxygen isotope stages 6 (186-128ka) and 8 (303-245ka) are 
evidence for ice drift from the Eastern Arctic Ocean through Fram 
Strait to the Norwegian Sea. The dominating lithologies, with a 
high amount of sedimentary rock fragments in the IRD from inter- 
glacial stages (7, 5, 1), indicate a similar current pattern as today. 
Crystalline rock fragments in glacial sediments decrease from the 
Barents Shelf margin to the Nansen-Gakkel Ridge where they are 
replaced by quartzites and cherts. 


29680 (CONF-9006128—Vol.2, pp. 643) Glacial marine sedi- 
ments from the Antarctic Peninsula: A record of climate 
change and glacial fluctuations during the late holocene. Do- 
mack, E.W. (Hamilton Coll., Clinton, NY (United States)); Burkley, 
L. Alaska Univ., Fairbanks, AK (United States). Dec 1991. From In- 
ternational conference on the role of polar regions in global 
change; Fairbanks, AK (United States); 11-15 Jun 1990. In /nterna- 
tional conference on the role of the polar regions in global change: 
Proceedings. Volume 2. 404p. Order Number DE92013653. 
Source: OSTI; NTIS. 

Physical oceanographic measurements (211 CTDT casts) and 
bottom sediment samples (>104) provide the data base for the fol- 
lowing conclusions. Subpolar glacial regimes in the South Shetland 
islands are dominated by extensive surface melting, elevated equi- 
librium lines (ELA) and efficient conduction of surface meltwater to 
the terminus of tidewater and terrestrial glaciers. These conditions 
control sedimentary processes in the marine realm by the efficient 
and widespread dispersal of suspended sediment by overflow 
plumes. Terrigenous facies, therefore, dominate throughout the 
fjord system. The transition to polar conditions within glaciers along 
the Danco Coast and Palmer Archipelago is characterized by lower 
ELA (near sea level), limited surface melting and dynamic sea ice 
conditions. Basal melt processes appear to dominate, especially 
where subglacial marine cavities exist beneath glacial termini. Most 
terrigenous sediment is transported by ice-rafting or by cold, mid- 
water plumes, which spread horizontally until restricted by 
bathymetric features. Biogenic (diatom) muds and ice-rafted debris 
dominate sedimentation in outer bay settings; the former is en- 
hanced by warmer temperatures, increased sunlight, and minimal 
disturbance of surface layers within the fjords. These facies transi- 
tions are well constrained statistically by regression analyses of 
textural and compositional variations with respect to distance from 
sediment sources (glacial termini). Correlation trends within individ- 
ual ice drainage systems can be applied to marine sediment cores 
which contain a record spanning approximately the last 3,000 
years (based upon accelerator '*C and 2!°Pb chronologies). A pe- 
riod of enhanced terrigenous (surface meltwater) input following 
more extensive glacier ice is documented in Hughes Bay on the 
northern Danco Coast. 


29681 (CONF-9006128-Vol.2, pp. 644-648) Project CELIA: 
Climate and environment of the last interglacial (Isotope stage 
5) In Arctic and subarctic North America. Bringham-Grette, J. 
(Univ. of Massachusetts, Amherst (United States)). Alaska Univ., 
Fairbanks, AK (United States). Dec 1991. From International con- 
ference on the role of polar regions in global change; Fairbanks, 
AK (United States); 11-15 Jun 1990. In International conference on 
the role of the polar regions in global change: Proceedings. Vol- 
ume 2. 404p. Order Number DE92013653. Source: OSTI; NTIS. 
Stage 5e of the marine oxygen isotope record is the last time 
when world ice volume was lower, sea level was higher, and world 
climate warmer than during any part of the Holocene. To develop 
more accurate proxy data for natural climate change during the last 
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interglacial, a multidisciplinary group of scientists working as 
regional teams has developed Project CELIA to generate and syn- 
thesize knowledge for this period from high latitude terrestrial and 
nearshore marine environments. The authors have cited 13 terres- 
trial sequences distributed across the Arctic and Subarctic for 
detailed study based upon well-exposed stratigraphy, abundance of 
organic remains, and geochronological potential. In addition, infor- 
mation from select marine cores bearing terrestrial pollen and ice 
cores from Devon and Agassiz ice Caps will also be incorporated. 
These data will highlight regional changes in vegetation patterns, 
tree line position, permafrost distribution, and sea ice conditions 
from which ocearvatmospheric changes can be inferred. This infor- 
mation will be of value for testing hypotheses generated by GCMs 
and other simulations of interglacial conditions, refining such mod- 
els and providing insight to future environments resulting from 
global warming. CELIA will be carried out over the next 5 years and 
will be directed by an international board of experts under the aus- 
pices of the University of Alberta’s Canadian Circumpolar Institute. 


29682 (CONF-9209156—1) The relative importance of sulfur 
and nitrogen compounds in the acidification of freshwater. Van 
Miegroet, H. Oak Ridge National Lab., TN (United States). [1992]. 
33p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Dahlem workshop on acidifica- 
tion of freshwater ecosystems; Berlin (Germany); 27 Sep - 2 oct 
1992. Order Number DE92016899. Source: OSTI; NTIS; GPO Dep. 

The acid-base chemistry of streams and lakes is regulated by 
the amount and composition of atmospheric deposition and by bio- 
geochemical processes in the catchment and within streams and 
lakes. In this paper the influence of nitrogen (N) and sulfur (S) 
compounds will be discussed (a) because they are major con- 
stituents of atmospheric deposition that have recently become the 
focus of critical loads assessments in Europe and North America, 
and (b) because they are essential nutrients for most biota and cy- 
cle naturally through terrestrial and aquatic ecosystems. In order to 
evaluate the relative impact of atmospheric inputs on freshwater 
acidity, it is necessary to clearly define “acidification” and to under- 
stand; the mechanisms of change caused or mediated by natural 
and anthropogenic processes. 


29683 (DOE/ER/60941-1) Pathogenic regulation of running 
water invertebrate populations: Final progress report. Cum- 
mins, K.W. Pittsburgh Univ., PA (United States). Dept. of Biological 
Sciences. [1991]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER60941. Order Number 
DE92015675. Source: OSTI; NTIS; GPO Dep. 

Short communication. INVERTEBRATES/mortality; PATHOGENS; 
PROGRESS REPORT; INVERTEBRATES; MORTALITY; LARVAE; 
AQUATIC ECOSYSTEMS 


29684 (DOE-HMIP-RR-92.013) An assessment of radionu- 
clide transfer in sea-spray aerosol to North Wales. Howorth, 
J.M. (AEA Environment and Energy, Harwell (United Kingdom)); 
Kaye, A.D.; Playford, K. Department of the Environment, London 
(United Kingdom). Her Majesty's Inspectorate of Pollution. 1992. 
28p. Contract PECD-7/9/368. (AEA-EE-0270.). Order Number 
DE92640488. Source: OSTI; NTIS (US Sales Only); INIS. 

An assessment has been carried out of the radiological impact of 
actinide transfer from the Irish Sea to the coastline of North Wales 
in sea-spray. Measurements of actinide deposition in coastal soil 
found highest levels in the vicinity of Prestatyn, although all mea- 
surements were <0.2% of the appropriate Generalised Derived 
Limit. An empirical model has been used to describe the fluxes of 
radionuclides in marine aerosol. Dose calculations show that the 
peak annual dose to a member of a hypothetical critical group was 
2 uSv in 1973 at Prestatyn. Current annual doses are 0.64 ySv 
and will remain almost constant in the future, decreasing slightly to 
0.57 uSv by 2050. The peak annual dose resulting from sea-to- 
land transfer of actinides on the North Wales coastline is 0.2% of 
the principal ICRP dose limit for members of the general public. 
(Author). 


29685 (DOE-HMIP-RR-92.015) Distribution of radioactivity 
In the Esk Estuary and its relationship to sedimentary pro- 
cesses. Kelly, M. (Lancaster Univ. (United Kingdom)); Emptage, 
M. Department of the Environment, London (United Kingdom). Her 





Majesty's Inspectorate of Pollution. 1992. 124p. Contract PECD- 
7/9/500. Order Number DE92640489. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the Esk Estuary, Cumbria, the distribution of sediment lithol- 
ogy and facies has been determined and related to radionuclide 
surface and sub-surface distribution. The total volume of sediment 
contaminated with artificial radionuclides is estimated at 1.2 Mm® 
and the inventory of 'S7Cs at 4.5 TBq. The fine grained sediments 
of the bank facies are the main reservoir for radionuclides, compris- 
ing 73% of the '°7Cs inventory. Time scales for the reworking of 
these sediments are estimated at tens to hundreds of years. Mea- 
surements of sediment and radionuclide deposition demonstrate 
that direct sediment deposition is the main method for radionuclide 
recruitment to the deposits but solution labelling can also occur. 
Bioturbation and other diagenetic processes modify the distribution 
of radionuclides in the deposits. Gamma dose rates in air can be 
related to the sediment grain size and sedimentation rate. (Author). 


29686 (DOE-HMIP-RR-92.022) lodine-125 in the fresh wa- 
ter environment in England; measurements along the pathway 
from sewage discharge to thyroid glands and determinations 
of absorbed dose to humans. Howe, J.R. (Saint Bartholomew's 
Hospital, London (United Kingdom)); Bowilt, C. Department of the 
Environment, London (United Kingdom). Her Majesty's Inspectorate 
of Pollution. 1992. 133p. Contract PECD-7/9/336. Order Number 
DE92640490. Source: OSTI; NTIS (US Sales Only); INIS. 

lodine-125 has been measured in the fresh water supply in Eng- 
land, particularly in the Thames Valley. 125] discarded into the 
sewage drainage system, travels in the liquid effluent into rivers. 
When mains water is abstracted downstream from such discharges 
low levels of 1251 (<0.1% of the GDL) appears in the drinking wa- 
ter. Levels found in human thyroids varied from non-detectable up 
to 200 mBa/g dry weight resulting in individual doses up to 7.2 
uSv/year (<1% of natural background) and a collective annual 
dose equivalent to the U.K. population of 6 man-Sv. A self defining 
critical group (20% of those measured in North Surrey) had thyroid 
levels above that predicted from their water intake. Current GDL’s 
do not underestimate the dose to their thyroids by more than a 
factor of 2. Algae, moss and swan thyroids have been used as in- 
tegrators of environmental 125]. However it was never possible to 
establish more than a semi-quantitative relationship between their 
activity levels and those of their surroundings. In general, levels of 
125) have shown a 3-4 fold increase in the fresh water environment 
during the 1980's. (Author). 


29687 (DOE/NV/10384—36) Characterization of colloids 
found In various groundwater environments in central and 
southern Nevada. Kingston, W.L.; Whitbeck, M. Nevada Univ., 
Reno, NV (United States). Water Resources Center. Jul 1991. 
136p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC08-85NV10384. Order Number DE92017981. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Colloid concentration and composition were determined and 
compared for 23 groundwater samples collected in central and 
southern Nevada. Mean colloid concentration in the 1.0 to 0.03 um 
range is 0.9 mg/l. Composition consists of silica (cristobalite, fused 
silica, or amorphous silica) and possibly small amounts of clay or 
zeolite. Calcite and organic material were also identified, but may 
be sampling artifacts or contaminants. Concentrations of colloidal- 
sized particles are similar for the following sample groups: (1) 
carbonate and volcanic; (2) well and spring; and (3) Nevada Test 
Site (NTS) and off-NTS sites. Trends were not observed between 
water chemistry and either colloid concentration or composition. 
Absorption studies performed in the laboratory indicate that 
cesium-137, cobalt-60, and europium-152 adsorb to colloids col- 
lected from the NTS. Comparisons of colloid and rock distribution 
coefficient (Kys) suggest that europium will preferentially absorb to 
these colloids compared to tuffaceous rocks of the NTS. 


29688 (DOE/RL-92-26-1) RCRA groundwater monitoring 
data: Quarterly report, January 1, 1992-March 31, 1992. 
USDOE Richland Operations Office, WA (United States); Westing- 
house Hanford Co., Richland, WA (United States). Geosciences 
Group. Jun 1992. 672p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92018209. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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Hanford Site interim-status groundwater monitoring projects are 
conducted as either background, indicator parameter evaluation, or 
groundwater quality assessment monitoring programs as defined in 
the Resource Conservation and Recovery Act of 1976 (RCRA); 
and 40 CFR 265, Interim Status Standards for Owners and Opera- 
tors of Hazardous Waste Treatment, Storage, and Disposal 
Facilities, as amended (EPA 1991a). Compliance with the 40 CFR 
265 regulations is required by the Washington Administrative Code 
(WAC) 173-303 (Ecology 1991). This report contains data from 
Hanford Site groundwater monitoring projects. This quarterly report 
contains data that were received prior to the May 15, 1992 labora- 
tory reporting deadline. This report contains not only data from the 
January through March quarter but also missing data from previous 
quarterly sampling events. 


29689 (IAEA-AL-—044) Report on the intercomparison run: 
radionuclides in seawater and plankton collected outside Mu- 
ruroa Atoll. Ballestra, S.; Noshkin, V. International Atomic Energy 
Agency, Monaco-Ville (Monaco). Lab. of Marine Radioactivity. 
Jul 1991. 12p. (IAEA-ILMR-REPORT-48.). Order Number 
DE92638116. Source: OSTI; NTIS (US Sales Only); INIS. 

This report contains a brief outline of the sampling program and 
a summary of all available radiological data provided by the three 
participants. The Direction des Centres d’Experimentations Nucle- 
aires Laboratory (DIRCEN-CEA), Montihery, France; The Lawrence 
Livermore National Laboratory (LLNL), Livermore, CA, USA; and 
the IAEA International Laboratory of Marine Radioactivity, (IAEA- 
ILMR), Principality of Monaco. The IAEA-ILMR results are complied 
in a separate report by Ballestra et al. (1991) that has details of 
the program and copies of the protocol and the "Proces-verbal de 
constat” produced by the legal representative at the end of the 
sampling program. A sampling program was designed to collect 3 
large volume seawater and 2 plankton samples from locations near 
the territorial limit outside Mururoa Atoll. The different samples 
were to be used for a radiological intercomparison exercise. A legal 
representative from Papeete, Tahiti (French Polynesia) was given 
the task to verify the authenticity of the samples and to ensure that 
the protocol was followed by the participants. 4 refs, 1 fig., 3 tabs. 


29690 (INIS-JP-005, pp. 262-267) Development of photoa- 
coustic spectroscopy for speciation of actinide elements in 
aqueous solution and in solid phase. Kimura, T. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Nakayama, S. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. international sym- 
posium on advanced nuclear energy research: global, environment 
and nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceed- 
ings of the third international symposium on advanced nuclear 
energy research: Global environment and nuclear energy. Order 
Number DE92514989. Source: OSTI; NTIS; INIS. 

In the studies on the chemical behavior of actinide elements in 
environment, the determination of total concentration of the ele- 
ments and the speciation of their chemical forms or species are 
required because the nature of the species influences various fea- 
tures such as solubility, complexation, redox reaction, adsorption, 
precipitation and so on. Three types of photoacoustic spectroscopy 
(PAS) for the speciation have been developed: Fourier transform 
laser-induced PAS, ultraviolet, visible and near infrared PAS, and 
Fourier transform infrared PAS. In the present paper, the history 
and the principle of the PAS and the construction of these three 
systems are described with their applications to the speciation of 
uranium. (K.I.). 


29691 (INIS-mf-13197) IOC-WMO Intergovernmental WOCE 
panel. First session. United Nations Educational, Scientific and 
Cultural Organization (UNESCO), 75 - Paris (France). Intergovern- 
mental Oceanographic Commission (IOC); United Nations 
Educational, Scientific and Cultural Organization (UNESCO), 75 - 
Paris (France). Scientific Committee on Oceanic Research 
(SCOR); World Meteorological Organization, Geneva (Switzerland); 
International Council of Scientific Unions. Oct 1990. 108p. (CONF- 
9010499-: IOC-WMO intergovernmental WOCE panel meeting, 
Paris (France), 22-25 Oct 1990). Order Number DE92638111. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Ocean currents are an important mechanism by which the 
present-day climate system moves heat and salt from one latitude 
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band to another. Meteorologists have long been able to quantify 
the large scale atmospheric circulation by mapping surface pres- 
sure. It is only in the coming decade that advances in satellite 
altimetry, deep floats and surface drifters will permit the design of 
programmes to determine the ocean circulation in a global and a 
quantitative sense. The World Ocean Circulation Experiment 
(WOCE) is such a programme. The WOCE Implementation Plan, 
also published in 1986, established the elements of the WOCE 
Field Programme that are necessary to achieve those scientific 
goals. Core project working groups and scientific panels ensure 
that the most effective balance of tools such as hydrography, sub- 
surface floats, satellites and moorings are deployed to meet the 
scientific objective. WOCE is closely related to the International 
Geosphere Biosphere Programme (IGBP) and the World Climate 
Research Programme (WCRP). Various aspects of global climate 
change science are encompassed by WOCE. The heat balance of 
the earth involves incoming energy, mainly radiation received 
through the tropics, and outgoing energy, radiated fairly uniformly 
around the globe. A large amount (more than half) of the total heat 
flux is moved laterally across the globe by the oceans. Sea surface 
temperature is now determined globally by satellite. The Joint 
Global Ocean Flux Study is addressing the global carbon cycle. 
Tracers such as tritium, freon, have helped to qualitatively describe 
ocean sections. Drifting buoys have helped to describe surface 
ocean circulation and ALACE floats (pop-up) are describing inter- 
mediate layer circulation. Precision satellite radar altimetry has 
helped demonstrate the variability of ocean currents on a global 
scale. 


29692 (INIS-mf—13210, pp. 162-170) Application of new nu- 
merical methods for near-real time tsunami height prediction. 
Gusiakov, V.K. (Russian Federation Academy of Science, Novosi- 
birsk (Russian Federation). Computing Center); Marchuk, A.G.; 
Titov, V.V. United Nations Educational, Scientific and Cultural Or- 
ganization (UNESCO), 75 - Paris (France). Intergovernmental 
Oceanographic Commission (IOC). 1989. 292p. (CONF-8908293-: 
2. international tsunami workshop on the technical aspects of 
tsunami warning systems, tsuname analysis, preparedness, obser- 
vation and instrumentation, Novosibirsk (Russian Federation), 4-5 
Aug 1989). In Second international tsunami workshop on the tech- 
nical aspects of tsunami waming systems, tsunami analysis, 
preparedness, observation and instrumentation: Submitted papers. 
ng Number DE92642187. Source: OSTI; NTIS (US Sales Only); 
NIS. 

The interactive tsunami modeling system (ITMS) for the numeri- 
cal simulation of tsunami generation and propagation in the ocean 
with real bathymetry has been elaborated at Novosibirsk Comput- 
ing Center. It was developed to be a simulation subsystem within 
regional tsunami warning center's software, so the following factors 
have been taken into account: (1) all numerical models in the sys- 
tem are to be united by an easy-to-use graphical interface; (2) the 
system should work in two modes - pre-event mode, and real-time 
mode; (3) the output of computations in the real-time mode should 
appear on the screen during computations, not waiting for the end 
of modeling; (4) the results of simulation should be suitable for the 
operative analysis and decision making. 3 refs, 7 figs. 


29693 (INIS-mf—13210, pp. 184-194) Integrated warning sys- 
tem for tsunami and storm surges in China. Yang Huating 
(China Inst. for Marine Development Strategy, Beijing (China)). 
United Nations Educational, Scientific and Cultural Organization 
(UNESCO), 75 - Paris (France). Intergovernmental Oceanographic 
Commission (lOC). 1989. 292p. (CONF-8908293-: 2. international 
tsunami workshop on the technical aspects of tsunami warning 
systems, tsuname analysis, preparedness, observation and instru- 
mentation, Novosibirsk (Russian Federation), 4-5 Aug 1989). In 
Second international tsunami workshop on the technical aspects of 
tsunami waming systems, tsunami analysis, preparedness, obser- 
vation and instrumentation: Submitted papers. Order Number 
DE92642187. Source: OSTI; NTIS (US Sales Only); INIS. 
Tsunami and storm surges result in unusual oscillation of seal 
level, flooding the coastal zones and constitute the major marine 
disasters in China. Damage by storm surges occurs frequently. Ac- 
cording to statistics there are 14 storm surge events exceeding 1 
every year on the average. Six of them are typhoon surges and 
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the other eight are extra-tropical surges. In general, in China, there 
is one severe disaster of storm surge every two years. Monitoring, 
forecasting and warning for storm surges, including the drop of wa- 
ter level, are the major part of the operational oceanographic 
services in China. Such a warning system has been set up and is 
operated by the State Oceanic Administration since 1974. The re- 
sults of the historical study of tsunami in the last few years pointed 
out that the anomaly of sea level generated by tele-tsunamis origi- 
nating in the Pacific Ocean Basin is less than 30 cm on the 
mainland coast, but local tsunami in the China Seas can be very 
dangerous. For example, more than 50,000 people were killed by a 
tsunami in Taiwan and in Taiwan Strait in 1781. It resulted in more 
deaths than any other tsunami in recorded history. However, the 
frequency of tsunami disaster is very low for the coast of China, 
averaging only one every 100 years. It is impossible to set up an 
independent tsunami warning system in China. It is more practical 
to set up an integrated warning system on tsunami and on storm 
surges consisting of: A sea level observing network with real time 
sea level data acquisition capability; A monitoring system of 
weather causing the storm surges and of seismic stations monitor- 
ing tsunamigenic earthquakes; A tidal prediction scheme for 
operational use; A forecasting scheme for storm surges and 
tsunami analysis; The means for warning dissemination. (author). 8 
refs, 4 figs, 3 tabs. 


29694 (INIS-mf—13210, pp. 257-276) TPC-1 reuse and global 
seismology. Kasahara, J. (Tokyo Univ., Tokyo (Japan). Earth- 
quake Research inst.). United Nations Educational, Scientific and 
Cuttural Organization (UNESCO), 75 - Paris (France). Intergov- 
ernmental Oceanographic Commission (IOC). 1989. 292p. 
(CONF-8908293-: 2. international tsunami workshop on the techni- 
cal aspects of tsunami warning systems, tsuname analysis, 
preparedness, observation and instrumentation, Novosibirsk (Rus- 
sian Federation), 4-5 Aug 1989). In Second international tsunami 
workshop on the technical aspects of tsunami warning systems, 
tsunami analysis, preparedness, observation and instrumentation: 
Submitted papers. Order Number DE92642187. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Recently many submarine cables which have been used over 
two decades will be replaced or are planned to be replaced by new 
optical fiber cables. The TPC-1 (Trans Pacific Cable-1) submarine 
cable connecting Japan-Guan-Hawaii is one of these. The feasibil- 
ity study for the POSEIDON project has found that the reuse of the 
present TPC-1 with its own seismic cable would be the most prac- 
tical and cost-efficient way to realize the global seismic network in 
the oceanic region. In the first state, only Japan-Guam segment 
will be used. The TPC-1 geoscience cable system is composed of 
sensor units, a transmission station, a terminal station, a power 
feed station, and a data center. The sensor units will include two 
seismometer units and one geophysical unit. The seismic unit will 
include conventional velocity type seismometers, very broadband 
seismometers, and a hydrophone. The frequency band of the 
broadband seismometer will be from 0.003 to 30 Hz which is simi- 
lar to GEOSCOPE or IRIS. The resolution level will be slightly 
lower than those. The geophysical unit will be equipped with identi- 
cal seismic sensors as the seismic unit and with other geophysical 
sensors such as pressure gauge, electropotential meter, magne- 
tometers, water current meters and quartz thermometer. This unit 
will branch from the main cable. To obtain high resolution, the cur- 
rent analog telemetry method should be converted to the digital 
method. The whole data will be telemetered to the data center in 
Tokyo. The installation of TPC-1 geoscience cable system might 
greatly contribute, not only to global seismology, but also to tsunami 
measurements and other deep ocean geoscience projects. This 
paper describes the outline of TPC-1 project at Earthquake Re- 
search Institute, University of Tokyo, Japan. 3 refs, 12 figs, 1 tab. 


29695 (INIS-mf-13210, pp. 238-246) A program to acquire 
deep ocean tsunami measurements in the North Pacific. Gon- 
zalez, F.|. (Pacific Marine Environmental Lab., Seattle, WA (United 
States)); Bernard, E.N.; Milburn, H.B. United Nations Educational, 
Scientific and Cultural Organization (UNESCO), 75 - Paris 
(France). Intergovernmental Oceanographic Commission (IOC). 
1989. 292p. (CONF-8908293-—: 2. international tsunami workshop 
on the technical aspects of tsunami warning systems, tsuname 





analysis, preparedness, observation and instrumentation, Novosi- 
birsk (Russian Federation), 4-5 Aug 1989). In Second international 
tsunami workshop on the technical aspects of tsunami waming 
systems, tsunami analysis, preparedness, observation and instru- 
mentation: Submitted papers. Order Number DE92642187. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Deep ocean tsunami measurements are needed to provide open 
ocean boundary conditions for testing numerical models in hindcast 
studies, and for improving our understanding of tsunami generation 
and propagation. Jacob (1984) has identified a portion of the Aleu- 
tian Trench which includes the Shumagin Island group as a 
seismic gap (the Shumagin Gap); he has computed estimates 
which indicate that the probability of a great earthquake occurrence 
(Mw > 7.8) is significantly higher for this region than any other in 
the U.S. Because tsunamigenic earthquakes along a major portion 
of the seismically active Aleutian trench threaten Hawaii and the 
U.S. west coast, and because a large tsunami is possible in the 
event of a great earthquake in the Shumagin Gap, this region has 
become the focus of a long-term monitoring program by the Pacific 
Marine Environmental Laboratory (PMEL) of the National Oceanic 
and Atmospheric Administration (NOAA). (author). 22 refs, 1 fig. 


29696 (INIS-mf-13317) Reference methods and materials. 
A programme of support for regional and global marine poliu- 
tion assessments. Regional seas. United Nations Environmental 
Programme; International Atomic Energy Agency, Vienna (Austria); 
United Nations Educational, Scientific and Cultural Organization 
(UNESCO), 75 - Paris (France). Intergovernmental Oceanographic 
Commission (IOC). Oct 1990 20p. Project FP/5102-88-03(2849). 
Order Number DE92640491. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This document describes a programme of comprehensive 
support for regional and global marine pollution assessments de- 
veloped by the United Nations Environment Programme (UNEP) in 
cooperation with the International Atomic Energy Agency (IAEA) 
and the Intergovernmental Oceanographic Commission (IOC) and 
with the collaboration of a number of other United Nations Special- 
ized agencies including the Food and Agriculture Organisation 
(FAO), the World Meteorological Organisation (WMO), the World 
Health Organisation (WHO) and the International Maritime Organi- 
sation (IMO). Two of the principle components of this programme, 
Reference Methods and Reference materials are given special at- 
tention in this document and a full Reference Method catalogue is 
included, giving details of over 80 methods currently available or in 
an advanced stage of preparation and testing. It is important that 
these methods are seen as a functional component of a much 
wider strategy necessary for assuring good quality and intercompa- 
rable data for regional and global pollution monitoring and the user 
is encouraged to read this document carefully before employing 
Reference Methods and Reference Materials in his/her laboratory. 
3 figs. 


29697 (INIS-mf-13328) Hydrogeologic field study of the 
Koongarra uranium deposit in the Northern Territory of Aus- 
tralia. Marley, R.D. Arizona Univ., Tucson, AZ (United States). 
Graduate Coll. 1990 94p. Sponsored by Australian Nuclear Science 
and Technology Organisation, Lucas Heights (Australia). Order 
Number DE92640499. Source: OSTI; NTIS (US Sales Only); INIS. 

This study is focused on the hydrogeologic characterization of 
the more southwesterly of the two Koongarra orebodies. The 
general objective is to augment the current hydrogeologic under- 
standing of groundwater flow so that realistic transport models can 
be developed. Water level, aquifer tests, and slug-test data indicate 
that the Koongarra uranium deposit is within a low permeability, 
semi-confined, fractured-schist aquifer. Water levels demonstrate 
semi-diurnal and diurnal fluctuations related to earth tides and 
evapotranspiration stresses. Hydraulic test data were analyzed with 
homogenous isotropic and homogenous anisotropic models which 
allowed parameter estimation for sub-regions of the study area. 
Dominant anisotropy is subparallel to lithologic layering and the re- 
verse fault. Slug tests reveal regions controlled by low storage but 
highly conductive fractures and isolated regions of low conductivity. 
Hydraulic connection of the weathered zone with the underlying 
schist is dependent on clay content and fractures. Environmental 


54 ENVIRONMENTAL SCIENCES 
5403 Environmental Sciences, Aquatic 


isotopes indicate ground water has been isolated from the atmos- 
phere for a least 40 years and possibly several thousand years in 
some locations. Water budget calculations indicate the majority of 
recharge must be from direct infiltration through the weathered pro- 
file to account for the calculated ground-water fluxes. 36 refs., 12 
tabs., 52 figs. 


29698 (INIS-mf-13329, pp. 206-208) Continuation of the 
%6Cl AMS measurement program at the ANU. Allan, G.L. (Aus- 
tralian National Univ., Canberra (Australia). Research School of 
Physical Sciences); Fifield, L.K.; Ophel, T.R.; Chivas, A.R.; Stone, 
J.O.H.; Kellet, J.R.; Evans, W.R.; Leaney, F.W.; Walker, G.R. Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). 1991. 212p. (CONF-9111178-: 7. Australian confer- 
ence on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 
niques of analysis: i Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A brief overview is presented of the °°CL component of the Aus- 
tralian National University’ Accelerator Mass Spectrometry program 
and of several collaborative projects which results have been ob- 
tained. It illustrate the diverse nature of the *°Ci studies and some 
of the difficulties encountered in applying the results derived from 
ultra-sensitive isotopic measurements to environmental problems. 6 
refs. 

29699 = (INIS-mf-13330, pp. 89) Exreme “Cc in me 
rine stromatolitic environments: Evidence to Baerstschi effect. 
Lazar, B.; Erez, J.H. Israel ical Society, Jerusalem (Israel); 
Hebrew Univ., Jerusalem (israel). 1992. 24p. (CONF-9203175-: 
1992 Israel Geological Society annual meeting, Ashkelon (Israel), 
30 Mar - 1 apr 1992). In Annual Meeting of the Israel Geological 
Society, 1992. Order Number DE92001403. Source: OSTI; NTIS 
(US Sales Only}; INIS. 

Abstract only. AQUATIC ECOSYSTEMS/carbon 13 


29700 (INIS-mf—13332, pp. 83) Boron Isotope systematics 
in fractional evaporation of seawater. Vengosh, A. (Australian 
National Univ., Canberra (Australia). Research School of Earth 
Sciences); Raab, M.; Starinsky, A.; Kolodny, Y.; Chivas, A.; McCul- 
loch, M.T. Israel Geological Society, Jerusalem (Israel). 1990. 13p. 
(CONF-9004363-—: 1990 Israel Geological Society annual meeting, 
Eilat (Israel), 23-26 Apr 1990). In Annual Meeting of the Israel Ge- 
ological Society, 1990. Order Number DE92001402. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BORON 11; SEAWATER/radiochemical analysis; 
NATURAL OCCURRENCE; RADIOASSAY; SEAWATER 


29701 (INIS-mf-13332, pp. 61) Radioactive waste isolation 
in arid zones. Nativ, R. israel Geological Society, Jerusalem (Is- 
rael); Hebrew Univ., Rehovoth (israel). Faculty of Agriculture. 1990. 
13p. (CONF-9004363-: 1990 Israel Geological Society annual 
meeting, Eilat (Israel), 23-26 Apr 1990). In Annual Meeting of the 
Israel Geological Society, 1990. Order Number DE92001402. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADIOACTIVE WASTE DISPOSAL/deserts; GEO- 
CHEMICAL SURVEYS; DESERTS; UNDERGROUND DISPOSAL 


29702 (INIS-mf-14070) Studies on the purification of waste 
water within a concept for reciaimation of the closed uranium 
mill Crossen of SDAG Wismut. Final report. Stermann, H.P.; 
Boje, E.W. STEAG Kernenergie GmbH, Essen (Germany); Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Oct 1991 103p. (in German). Contract BMFT UR1971. Order Num- 
ber DE92557850. Source: OSTI; NTIS (US Sales Only); INIS. 
Large quantities of waste resulted from the almost 40 years’ op- 
eration of the uranium ore processing plant Crossen. Apart from a 
separate rock pile, the waste streams from the milling/leaching pro- 
cess were pumped to an industrial sedimentation plant consisting 
of 3 tailing ponds. These ponds cover an area of about 230 ha 
containing some 57 million m* of sludge and 4.3 million m® ap- 
proximately of free water. Remediation work of the tailing ponds 
requires for example the removal of the contaminants from the free 
water to an extent that the resulting water quality is acceptable for 
discharge into the main canal. Also seepage water from the ponds 


ERA Vol. 17, No. 10 395 





54 ENVIRONMENTAL SCIENCES 
5403 Environmental Sciences, Aquatic 


and other contamined surface water must be equally treated. Labo- 
ratory experiments with original waste water samples were 
conducted on order to determine suitable process equipment by 
which the specified water conditions can be met. Mainly the reten- 
tion efficiency for the radioactive elements Radium and Uranium as 
well as for the toxic Arsenic was used for systems evaluation. The 
results of the bench-scale testing show that the concentration of 
the aforementioned contaminants can be reduced to the required 
low permissible values by means of a reverse osmosis system as 
the main waste water treatment step. The values of all other dis- 
solved contaminants can be kept within limits. Further, proposals 
for semi-technical (pilot) and technical plants for waste water treat- 
ment are presented and weighted. In addition, some preliminary 
thoughts are given on the possibility of conditioning, recycling and 
disposal of the solid compounds from the water. (orig.) With 11 
refs., 19 tabs., 18 figs. 


29703 (IOC-UNEP-IMO/GGE-3) Joint meeting of the Group 
of Experts on Effects of Pollutants (GEEP) and Group of Ex- 
perts on Methods, Standards and intercalibration (GEMS)). 
Reports of meetings of experts and equivalent bodies. United Na- 
tions Educational, Scientific and Cultural Organization (UNESCO), 
75 - Paris (France). Intergovernmental Oceanographic Commission 
(IOC); United Nations Environmental Programme; International 
Maritime Organization, London (United Kingdom). Aug 1991. 44p. 
(CONF-9010506-: Joint meeting of the Group of Experts on Ef- 
fects of Pollutants (GEEP) and Group of Experts on Methods, 
Standards and Intercalibration (GEMSI), Moscow (USSR), 15-20 
Oct 1990). Order Number DE92640501. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Joint Meeting of the Group of Experts on Effects of Pollu- 
tants (GEEP) and the Group of Experts on Methods, Standards 
and Intercalibration (GEMS!) convened in Moscow 15-20 October 
1990, has discussed the recent and activities. Some of 
the objectives were: (i) To facilitate and enhance development of 
techniques for the quantitative measurement of biological effects 
on marine organisms; (ii) To pursue evaluation of techniques in 
real situations in the field; (iii) To disseminate these techniques to 
the scientific and user community at large via workshops and the 
preparation of manuals. The Group will modify these objectives ac- 
cording to the needs of the nineties. The Integrated Studies and 
Monitoring of Marine Ecosystems Exposed to Anthropogenic Im- 
pact and Global Climate Change (ECOMONOC) Programme is to 
assess the state of marine ecosystems in relation to anthropogenic 
impact and climate change, their assimilative capacity and to deter- 
mine the global changes of ecological conditions in the World 
Ocean. Their tasks include: (i) investigations into biogeochemical 
contaminant cycles and the mapping of the distribution of contami- 
nants; (ii) assessment of the ecological consequences to the World 
Ocean of pollution in various geographical zones; (iii) assessment 
of the assimilative capacity in key regions of the World Ocean; and 
(iv) investigation of carbon cycle in the ecosystems of the World 
Ocean and the determination of its role in global climatic pro- 
cesses. Participants reported that worldwide demand for standards 
and reference materials for use in marine science was increasing 
rapidly and that this demand had doubled in the past three years. A 
major achievement has been the publication by NOAA(USA) of the 
world’s most comprehensive catalogue of standards and reference 
materials (A. Cantillo, "Standard and Reference Materials for Ma- 
rine Science”). Other international programmes encompass global 
ocean ecosystem dynamics and joint global ocean flux study. 


29704 (NEI-DK-889) Measuring method of measuring oil in 
water. Lys og Optik, Lyngby (Denmark). Jan 1992 20p. (In Dan- 
ish). Contract EM-151/88-14. Order Number DE92540853. Source: 
OSTI; NTIS. 

EFP-88. Covertitel: Maalemetoder til maaling af olie i vand. In 
cooperation with H.C. Oersteds Vaerket. 

During the production of electric power, oil is used either as a di- 
rect source of energy or for lubrication. The oil is often cooled with 
sea water through heat exchangers. Defects in the heat exchang- 
ers can result in oil leakage in the marine environment. The aim of 
the project is to describe a continuous computerized method of 
measuring the concentration of oil in water. Such a method could 
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form a basis for the prediction of oil concentration in marine envi- 
ronments. (AB). 


29705 (NIVA-O-89258) Climatic changes - effects on the 
aquatic environment: Contribution to the interdepartmental cii- 
mate elucidation. Gulbrandsen, R.; Bakke, T.; Grande, M.; 
Hessen, D.; Konieczny, R.; Magnusson, J.; Wright, R.F. Norsk Inst. 
for Vannforskning, Oslo (Norway). Apr 1990. 89p. (in Norwegian). 
(NIVA-E-90415). Order Number DE92541001. Source: OSTI; NTIS. 

The present report assesses the effects of climate change on 
aquatic environments. The assessment is based on a future 
climate scenario entailing a 2-4°C increase in temperature and a 5- 
15% increase in precipitation. The interaction of climate change 
and environmental problems such as eutrophication, acidification, 
and environmental toxicants in freshwaters and coastal environ- 
ments is investigated. In addition consequences for water use are 
evaluated. 50 refs., 29 figs., 4 tabs. 


29706 (NIVA-O-—862602) Quality criteria for micropollutants 
in water, sediments, and organisms and preliminary proposals 
for classification of environmental quality. Knutzen, J.; Skei, J. 
Norsk Inst. for Vannforskning, Oslo (Norway). Dec 1990. 139p. (in 
Norwegian). Order Number DE92541002. Source: OSTI; NTIS. 
The main objective of the report is to propose preliminary envi- 
ronmental quality classification concerning micropollutants in water, 
sediments, and organisms. Criteria for the protection of aquatic 
foodstuff organisms are collected from foreign sources. Toxic 
thresholds are included. Principles for the classification of water 
quality concerning environmental toxicology are discussed. The re- 
port elucidates conceivable classification systems being based on 
data comprising "background levels” of selected metals and persis- 
tent organic micropollutants in Norway. Such types of existing data 
are still to be incomplete, but the main uncertainty of the classifica- 
tion systems is the possibility of connecting the classification 
thresholds to the effects and consequences. 157 refs., 31 tabs. 


29707 (ORNL/ER-123) Hydrologic data summary for the 
White Oak Watershed at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, October 1990-December 1991. Borders, 
D.M.; Gregory, S.M.; Clapp, R.B.; Frederick, B.J.; Watts, J.A. Oak 
Ridge National Lab., TN (United States). Environmental Restora- 
tion Div. Jun 1992. 230p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-840R21400. Order Number 
DE92018073. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Restoration Program. 

This report summarizes for the 15-month period of October 
1990— December 1991 the available dynamic hydrologic data col- 
lected, primarily on the White Oak Creek (WOC) watershed, along 
with information collected on the surface flow systems that affect 
the quality or quantity of surface water. The collection of hydrologic 
data is one component of numerous, ongoing Oak Ridge National 
Laboratory (ORNL) environmental studies and monitoring programs 
and is intended to: (1) characterize the quantity and quality of 
water in the flow systems; (2) assist with the planning and assess- 
ment of remedial action activities; and, (3) provide long-term 
availability of data and quality assurance. Characterization of the 
hydrology of the WOC watershed is critical for understanding the 
processes that drive contaminant transport in the watershed. Identi- 
fication of spatial and temporal trends in hydrologic parameters and 
mechanisms that affect the movement of contaminants supports 
the development of interim corrective measures and remedial 
restoration alternatives. In addition, hydrologic monitoring supports 
long-term assessment of the effectiveness of remedial actions in 
limiting the transport of contaminants across Waste Area Grouping 
(WAG) boundaries and ultimately to the off-site environment. For 
these reasons, it is of paramount importance to the Environmental 
Restoration Program (ERP) to collect and report hydrologic data 
activities that contribute to the Site Investigations component of the 
ERP. (White Oak Creek is also referred to as “Whiteoak” Creek). 


29708 (ORNL/TM-12018) Field studies of streamflow gen- 
eration using natural and injected tracers on Bickford and 
Walker Branch Watersheds. Genereux, D. (Massachusetts Inst. 
of Tech., Cambridge, MA (United States). Dept. of Civil Engineer- 
ing); Hemond, H.; Mulholland, P. Oak Ridge National Lab., TN 





(United States). May 1992. 292p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92019060. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3811. 

Field studies of streamflow generation were undertaken on two 
forested watersheds, the West Road subcatchment of Bickford Wa- 
tershed in central Massachusetts and the West Fork of Walker 
Branch Watershed in eastern Tennessee. A major component of 
the research was development of a two-stage methodology for the 
use of naturally-occurring 2@*Rn as a tracer. The first of the two 
stages was solving a mass-balance equation for 2*2Rn around a 
stream reach of interest in order to calculate Rng, the *@*Rn con- 
tent of the lateral inflow to the reach; a conservative tracer 
(chloride) and a volatile tracer (propane) were injected into the 
study stream to account for lateral inflow to, and volatilization from, 
the study reach. The second stage involved quantitative compari- 
son of Rng to the measured “““Rn concentrations of different 
subsurface waters in order to assess how important these waters 
were in contributing lateral inflow to the stream reach. 


29709 (PNL-8073) Hanford Site ground-water monitoring 
for 1990. Evans, J.C.; Bryce, R.W.; Bates, D.J. Pacific Northwest 
Lab., Richland, WA (United States). Jun 1992. 83p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE92018112. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Pacific Northwest Laboratory monitors ground-water quality 
across the Hanford Site for the US Department of Energy (DOE) to 
assess the impact of Site operations on the environment. Monitor- 
ing activities were conducted to determine the distribution of mobile 
radionuclides and identify chemicals present in ground water as a 
result of Site operations and whenever possible, relate the distribu- 
tion of these constituents to Site operations. To comply with the 
Resource Conservation and Recovery Act, additional monitoring 
was conducted at individual waste sites by the Site Operating Con- 
tractor, Westinghouse Hanford Company (WHC), to assess the 
impact that specific facilities have had on ground-water quality. Six 
hundred and twenty-nine wells were sampled during 1990 by all 
Hanford ground-water monitoring activities. 


29710 (PNL-8174-Vol.1) Ecological evaluation of proposed 
discharge of dredged material from Oakland Harbor into ocean 
waters (Phase 3 B of -42-foot project): Volume 1, Analyses 
and discussion. Kohn, N.P. (Battelle/Marine Sciences Lab., Se- 
quim, WA (United States)); Ward, J.A.; Mayhew, H.L.; Word, J.Q.; 
Barrows, E.S.; Goodwin, S.M.; Lefkovitz, L.F. Pacific Northwest 
Lab., Richland, WA (United States). Jun 1992. 135p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92017166. Source: 
OSTI; NTIS; GPO Dep. 

The Water Resources Development Act of 1986 (Public Law 99- 
662) authorized the US Army Corps of Engineers (USACE) San 
Francisco District, to deepen and widen the navigational channels 
of the Oakland Inner and Outer Harbors to accomodate deeper- 
draft vessels. The USACE is considering several disposal options 
for the dredged material removed during these channel improve- 
ments including open-water disposal. Dredged material proposed 
for open-water disposal must be evaluated to determine the poten- 
tial impacts of the disposal activity on the water column and 
disposal site enviromments. The USACE requested that Battelle/ 
Marine Sciences Laboratory (MSL) conduct studies to evaluate 
open-water disposal options for Oakland Harbor sediments. This 
request developed into the Oakland Harbor Phase Ill Program. 
This is Volume 1 of a two-volume report that presents information 
gathered to determine the suitability of ocean disposal of sedi- 
ments dredged from Oakland Harbor. This volume contains project 
background, materials and methods, results, discussion, and con- 
clusions. 


29711 (TVAWWR/WQ-91/11) Reservoir monitoring—1990: 
Bacteriological conditions in the Tennessee Valley: Second 
annual report. Fehring, J.P. Tennessee Valley Authority, Chat- 
tanooga, TN (United States). Div. of Water Resources. May 1991. 
61p. Sponsored by Tennessee Valley Authority, Knoxville, TN 
(United States). Order Number DE92015740. Source: OSTI; NTIS. 
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Twenty-three designated swimming beaches, two informal swim- 
ming areas, and four canoe launching sites were sampled at least 
ten times during a 30-day period in 1990. All 29 met the regulatory 
limits of a geometric mean of less than 200 colonies of fecal col- 
iform bacteria per 100 milliliters (ml). However, four sites had one 
sample each with at least 1000 colonies per 100 ml, which is a vio- 
lation of recreation criteria in two of the seven Tennessee Valley 
states. Forty-four nonrecreation sites were also sampled to provide 
generic bacteriological water quality data on several reservoirs and 
streams and to determine if the Georgia Mountain Fair was having 
an adverse impact on the bacteriological water quality of Chatuge 
Reservoir. No impact was observed. Thirty-three sites on 15 reser- 
voirs were sampled, and all but three met recreation criteria. 
Eleven locations were sampled on three streams: Cotaco Creek 
near Huntsville, and Beaver and Bullrun Creeks near Knoxville. A 
comparison of 1990 sampling results at 16 sites with results from a 
1974 survey was made. 


29712 (WSRC-TR-90-142) H-Area Seepage Basin (H- 
HWMF): Fourth quarterly 1989, groundwater quality 
assessment report. Westinghouse Savannah River Co., Aiken, 
SC (United States). Mar 1990. 382p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE92016476. Source: OSTI; NTIS; INIS; GPO Dep. 
During the fourth quarter of 1989 the wells which make up the 
H-Area Seepage Basins (H-HWMF)' monitoring network were 
sampled. Laboratory analyses were performed to measure levels of 
hazardous constituents, indicator parameters, tritium, and gross al- 
pha. A Gas Chromatograph Mass Spectrometer (GCMS) scan was 
performed on all wells sampled to determine any hazardous 
organic constituents present in the groundwater. The primary con- 
taminants observed at wells monitoring the H-Area See 
Basins are tritium, nitrate, mercury, gross alpha, and total radium. 
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Refer also to citation(s) 27584, 28035, 28036, 28037, 28038, 
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Refer also to citation(s) 27373, 28022, 28023, 28026, 28041, 
28042, 29728, 29734, 29757, 29793, 29846 


29713 (DOE/ER/13369-5) [Physiology and molecular biol- 
ogy of extracellular peroxidases, H202-generating system and 
deregulated mutants of Phanerocheete chrysosporium]: 
Progress report. Michigan State Univ., East Lansing, MI (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-85ER13369. Order Number 
DES2016799. Source: OSTI; NTIS; GPO Dep. 

We have expanded the work on the LIP genes to Trametes ver- 
sicolor, the second most studied white-rot fungus after P. 
chrysosporium. Six LIP genes have been cloned from this organ- 
ism and one of these has been completely sequenced and 
compared to the known LIP genes that have been described to 
date. Our studies gave us further insights into the novel non- 
integrative transformation system of P. chrysosporium. Our 
recombinant plasmid pUGLGI-kan, which contains a LIP gene dis- 
rupted by the insertion of kan’ determinant, also failed to integrate 
into the chromosome. Instead, it was maintained as a circular ex- 
trachromosomal element and was recoverable as a plasmid both 
from the meiotic and mitotic progeny. Basic characterization of the 
lignin peroxidase-negative mutant (lip mutant) and _nitrogen- 
deregulated mutant has been completed. We also investigated the 
question whether carbon, nitrogen, and Mn(Il) regulate LIP expres- 
sion coordinately or independently. Results indicate that these 
three environmental controls independently regulate LIP and MNP 
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gene expression. Furthermore, an idiophasic protease has been 
shown to be responsible for the sharp decline in LIP activity after 
day 6 of incubation in low nitrogen cultures and addition of glucose 
to these day 6 cultures has been shown to suppress the protease 
leveis and maintain high levels of LIP. The results further indicated 
that this protease is synthesized de novo during the idiophase. Ad- 
ditional studies showed that MNPs play a dominant role in the 
decolorization of chiorolignols in bleached kraft pulp effluents and 
that LIPs play a relatively minor role in this process. These studies 
have since been confirmed independently by an Austrian group. 


29714 (DOE/ER/13693-T1) Cell signalling and phospho- 
lipid metabolism: Final report. Boss, W.F. North Carolina State 
Univ., Raleigh, NC (United States). Dept. of Botany. [1990]. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-87ER13693. Order Number DE92018482. Source: 
OSTI; NTIS; GPO Dep. 

These studies explored whether phosphoinositide (Pl) has a role 
in plants analogous to its role in animal cells. Although no parallel 
activity of PI in signal transduction was found in plant cells, activity 
of inositol phospholipid kinase was found to be modulated by light 
and by cell wall degrading enzymes. These studies indicate a major 
role for inositol phospholipids in plant growth and development as 
membrane effectors but not as a source of second messengers. 


29715 (DOE/ER/13941-1) Regulation of alcohol fermente- 
tion by Escherichia coli: Progress report, July 1989—June 
1990. Clark, D.P. Southern Illinois Univ., Carbondale, IL (United 
States). Dept. of Microbiology. [1990]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER13941. 
Order Number DE92016869. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project is to elucidate the way in which the 
synthesis of ethanol and related fermentation products are regu- 
lated in the facultative anaerobe Escherichia coli. We are also 
investigating the control of other genes required for anaerobic 
growth. We have isolated both structural and regulatory mutations 
affecting the expression of alcohol dehydrogenase, the enzyme re- 
sponsible for the final step in alcohol synthesis. Some of these 
regulatory mutations also affect other anaerobically induced genes. 
The adh gene has been cloned and sequenced. The ADH protein 
is one of the largest highly expressed proteins in E. coli and re- 
quires approximately 2700bp of DNA for its coding sequence. We 
have also isolated mutations affecting the fermentative lactate 
dehydrogenase and have recently cloned the Idh gene. In conse- 
quence it is now possible to construct E. coli strains defective in 
the production of any one or more of their normal fermentation 
products (i.e. formate, acetate, lactate, ethanol and succinate). The 
factors affecting ratio of fermentation products are being investi- 
gated by in vivo NMR spectroscopy. 


29716 (DOE/ER/13941-2) Regulation of alcohol fermente- 
tion by Escherichia coli: Progress report, July 1988—June 
1989. Clark, D.P. Southern Illinois Univ., Carbondale, IL (United 
States). Dept. of Microbiology. [1989]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER13941. 
Order Number DE92016870. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project is to elucidate the way in which the 
fermentative synthesis of ethanol is regulated in the facultative 
anaerobe Escherichia coli. We are also investigating the control of 
other genes required for fermentation and anaerobic growth. We 
have isolated both structural and regulatory mutations affecting the 
expression of alcohol dehydrogenase, the enzyme responsible for 
the final step in alcohol synthesis. Some of these regulatory muta- 
tions also affect other anaerobically induced genes. The adh gene 
has been cloned and sequenced. The ADH protein is one of the 
largest highly expressed proteins in E. coli and requires approxi- 
mately 2700bp of DNA for its cloning sequence. We have also 
isolated mutations affecting the fermentative lactate dehydroge- 
nase. In consequence it is now possible to construct E. coli strains 
defective in the production of any one or more of their normal fer- 
mentation products (i.e. formate, acetate, lactate, ethanol and 
succinate). The factors affecting the ratio of fermentation products 
are being investigated by in vivo NMR spectroscopy. 


29717 (DOE/ER/14030—1) [Molecular analysis of cytoplas- 
mic male sterility]: Progress report, June 1, 1989-June 15, 
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1991. Hanson, M.R. Cornell Univ., Ithaca, NY (United States). 
[1991]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER14030. Order Number 
DE92015364. Source: OSTI; NTIS; GPO Dep. 

We have determined the actual RNA sequence of four mitochon- 
drial genes: pecf, nad3, rmpsi2, and coxill. Because plant 
mitochondrial proteins cannot be predicted from DNA sequences, 
the actual primary structures of the encoded proteins were un- 
known. We have gained information concerning the process of 
RNA editing. Editing can occur before splicing. Our data is consis- 
tent with the hypothesis that RNA editing is not simultaneous with 
transcription. Unlike other systems, the process of editing in plant 
does not exhibit a discernable direction. As a result of our RNA 
editing studies, we have produced a number of clones of the 
proper coding regions tube used for incorporating these mitochon- 
drial genes into the nucleus. 6 refs., 4 figs. 


29718 (DOE/ER/20021-2) Interdisciplinary Research and 
Training Program in the Plant Sciences: Technical progress 
report, February 1, 1991—-November 30, 1992. Wolk, C.P. Michi- 
gan State Univ., East Lansing, MI (United States). MSU-DOE Plant 
Research Lab. [1992]. 105p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91ER20021. Order Num- 
ber DE92015919. Source: OSTI; NTIS; GPO Dep. 

Research on plants continued. Topics include: Molecular basis of 
symbiotic plant-microbe interations; enzymatic mechanisms and 
regulation of plant cell wall biosynthesis; molecular mechanisms 
that regulate the expression of genes in plants; resistance of plants 
to environmental stress; studies on hormone biosynthesis and ac- 
tion; plant cell wall proteins; interaction of nuclear and organelle 
genomes; sensor transduction in plants; molecular mechanisms of 
trafficking in the plant cell; regulation of lipid metabolism; molecular 
bases of plant disease resistance mechanisms; biochemical and 
molecular aspects of plant pathogenesis; developmental biology of 
nitrogen-fixing cyanobacteria; environmental control of plant devel- 
opment and its relation to plant hormones. 


29719 (DOE/EV/04182-T3) Differential gene expression in 
Neurospora crassa cell types: Ribosomal RNA genes: Com- 
prehensive final terminal report of the overall activities for 
past 20 years. Dutta, S.K. Howard Univ., Washington, DC (United 
States). Dept. of Botany. Mar 1988. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AS05-76EV04182. 
Order Number DE92018555. Source: OSTI; NTIS; GPO Dep. 

This paper summarizes the accomplishments over the past 20 
years of DOE support to the author's research program. Highlights 
include molecular analysis of genome of Neurospora crassa, 
RNase sensitive RNA-dependent DNA polymerase, gene amplifica- 
tion of rRNA genes, molecular cloning of r-DNA’s, restriction 
fragment length polymorphism of rDNA in N. crassa., and riboso- 
mal RNA processing genes of N. crassa. 


29720 (LA-UR-92-1813) Resonance lonization Mass Spec- 
trometry in biochemical analysis. Anderson, J.E. (Los Alamos 
National Lab., NM (United States)); Perez-Lopez, B.L.; Nogar, N.S.; 
Estler, R.C.; Conia, J.E. Los Alamos National Lab., NM (United 
States). [1992]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-920574—12: 6. in- 
ternational symposium on resonance ionization spectroscopy and 
its applications, Santa Fe, NM (United States), 24-29 May 1992). 
Order Number DE92017407. Source: OSTI; NTIS; GPO Dep. 
Resonance lonization Mass Spectrometry (RIMS) is a form of 
laser-based mass that is finding increasing applications in elemen- 
tal and isotopic analysis, particular in biochemical systems. 
Significant attributes include: (1) excellent sensitivity— sub-fg, abso- 
lute; sub-ppb, relative (2) information on isotopic distributions (3) 
reduction of background (relative to conventional mass spectrome- 
try) due to the sample matrix. The high sensitivity allows the use of 
very small sample sizes; this is potentially important in trace 
element analysis for infants, neonates, or other hard-to-obtain sam- 
ples. Isotopic measurements can provide direct absolute signal 
calibration, as well as being applicable to kinetic analysis, such as 
trace metal uptake studies. The selectivity of RIMS provides for ac- 
curate measurements with little or no sample preparation. This, in 
turn, improves the speed and accuracy of the analysis. Further- 
more, resonance ionization can be adapted for use with many 





pre-existing mass spectrometric systems. We report here on three 
applications of RIMS: the detection of trace levels of chromium; the 
quantification of trace chromium in urine; and, the uptake of copper 
by single cells. 


29721 (LBL-31881) Small catalytic RNA: Structure, func- 
tion and application. Monforte, J.A. Lawrence Berkeley Lab., CA 
(United States). Apr 1991. 106p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE92017121. Source: OSTI; NTIS; INIS; GPO Dep. 

We have utilized a combination of photochemical cross-linking 
techniques and site-directed mutagenesis to obtain secondary and 
tertiary structure information for the self-cleaving, self-ligating sub- 
sequence of RNA from the negative strand of Satellite Tobacco 
Ringspot Virus. We have found that the helical regions fold about a 
hinge to promoting four different possible tertiary interactions, creat- 
ing a molecular of similar shape to a paperclip. A model 
that the “paperclip” and “hammerhead” RNAs share a similar three 
dimensional structure is proposed. We have used a self-cleaving 
RNA molecule related to a subsequence of plant viroids, a “ham- 
merhead,” to study the length-dependent folding of RNA produced 
during transcription by RNA polymerase. We have used this 
method to determine the length of RNA sequestered within elon- 
gating E. coli and T7 RNA polymerase complexes. The data show 
that for E. coli RNA polymerase 12+1 nucleotides are sequestered 
within the ternary complex, which is consistent with the presence 
of an RNA-DNA hybrid within the transcription bubble, as proposed 
by others. The result for T7 RNA polymerase differs from E. coli 
RNA polymerase, with only 10+1 nucleotides sequestered within 
the ternary complex, setting a new upper limit for the minimum 
RNA-DNA required for a stable elongating complex. Comparisons 
between E. coli and T7 RNA polymerase are made. The relevance 
of the results to models or transcription termination, abortive initia- 
tion, and initiation to elongation mode transitions are discussed. 


29722 (LBL-31935) Sequence modelling and an extensible 
data model for genomic database. Li, Peter Wei-Der (California 
Univ., San Francisco, CA (United States)). Lawrence Berkeley 
Lab., CA (United States). Jan 1992. 216p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE92017107. Source: OSTI; NTIS; GPO Dep. 

The Human Genome Project (HGP) plans to sequence the hu- 
man genome by the beginning of the next century. It will generate 
DNA sequences of more than 10 billion bases and complex marker 
sequences (maps) of more than 100 million markers. All of these 
information will be stored in database management systems 
(DBMSs). However, existing data models do not have the abstrac- 
tion mechanism for modelling sequences and existing DBMS's do 
not have operations for complex sequences. This work addresses 
the problem of sequence modelling in the context of the HGP and 
the more general problem of an extensible object data model that 
can incorporate the sequence model as well as existing and future 
data constructs and operators. First, we proposed a general se- 
quence model that is application and implementation independent. 
This model is used to capture the sequence information found in 
the HGP at the conceptual level. In addition, abstract and biologi- 
cal sequence operators are defined for manipulating the modelled 
sequences. Second, we combined many features of semantic and 
object oriented data models into an extensible framework, which 
we called the “Extensible Object Model”, to address the need of a 
modelling framework for incorporating the sequence data model 
with other types of data constructs and operators. This framework 
is based on the conceptual separation between constructors and 
constraints. We then used this modelling framework to integrate 
the constructs for the conceptual sequence model. The Extensible 
Object Model is also defined with a graphical representation, which 
is useful as a tool for database designers. Finally, we defined a 
query language to support this model and implement the query 
processor to demonstrate the feasibility of the extensible frame- 
work and the usefulness of the conceptual sequence model, 


29723 (LBL-32361) Study of the Mn-binding sites in photo- 
system Il using antibodies raised against lumenal regions of 
the Di and D2 reaction center proteins. Dalmasso, E.A. 
Lawrence Berkeley Lab., CA (United States). Apr 1992. 190p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC03-76SF00098. Order Number DE92017103. Source: 
OSTI; NTIS; GPO Dep. 

The experiments discussed in this thesis focus on identifying the 
protein segments or specific amino acids which provide ligands to 
the Mn cluster of photosystem II (PS Il). This Mn cluster plays a 
central role in the oxygen-evolving complex (OEC) of PS Il. The 
Mn cluster is thought to be bound by lumenal regions of the PS Il 
reaction center proteins known as D1 and D2. First, several pep- 
tides were synthesized which correspond to specific lumenal 
segments of the D1 and D2 proteins. Next, polyclonal antibodies 
were successfully elicited using three of these peptides. The 
peptides recognized by these antibodies correspond to protein seg- 
ments of the spinach reaction center proteins: lle-321 to Ala-344 of 
D1 (D1-a), Asp-319 to Arg-334 of D1 (D1-b), and Val-300 to Asn- 
319 of D2 (D2-a). These antibodies were then used in assays 
which were developed to structurally or functionally probe the po- 
tential Mn-binding regions of the D1 and D2 proteins. 
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29724 (DOE/ER/13627-5) [Molecular cloning and structural 
characteristics of the R complex of maize}: Annual 
report. Yale Univ., New Haven, CT (United States). [1992]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13627. Order Number DE92015114. Source: 
OSTI; NTIS; GPO Dep 

Studies on the R complex in Maize continued Progress is 
discussed in the following areas: Establishing identity of R compo- 
nents and cloning of R components; CO allele origin; molecular 
organization of R-r complex; NCO allele origin; genetic analysis of 
R-r complex; studies of the Sn locus and reverse paramutation. 


29725 (DOE/ER/13698-T3) Characterization of embryo- 
specific genes: Final report, April 1, 1987—March 31, 1992. 
Sung, R. California Univ., Berkeley, CA (United States). Dept. of 
Plant Biology. 12 Jun 1992. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG03-87ER13698. Order 
Number DE92016151. Source: OSTI; NTIS; GPO Dep. 

The objective of the proposed research is to characterize the 
function and regulation of a set of embryonic genes which are ex- 
pressed in the embryos, not in the plants. 22 cDNA clones were 
isolated from a cDNA library we constructed using mRNAS of - 
carrot somatic embryos. These cDNA clones identified mRNA 
species that are present in the somatic and zygotic embryos, but 
not in adult plants. The sequence of all 22cDNA clones were deter- 
mined; genomic clones for three cDNA clones, DC8, DC59, and 
DC49 were isolated and gene sequences determined. DC8, DC49, 
and several other genes identified by the cDNA sequences belong 
to the category of late embryogenesis abundant protein genes, 
Lea. The function of these gens have not yet been determined, but 
they share common structural features, are regulated by ABA and 
are speculated to play a role in seed desiccation. 


29726 (DOE/ER/60448-T5) Comparative mutagenesis of 
human cells in vivo and in vitro: Progress report, 1990. Thilly, 
W.G. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). [1990]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER60448. Order Number 
DE92016841. Source: OSTI; NTIS; INIS; GPO Dep. 

Our goal is to develop the tools of mutational spectrometry in or- 
der to discover the cause(s) of genetic change in somatic and 
germinal cells in humans. Our study of the spectrum of point muta- 
tions in human mitochrondrial DNA sequences has revealed that 
there are multiple point mutation hotspots in each of four separate 
sequences in the mitochrondrial genome. These spectra were 
revealed by a combination of high fidelity PCR (modified T7 poly- 
merase) and denaturing gradient gel electrophoresis which has a 
limit of detection of about 10-°. There appear to be identical 
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hotspot mutations in both cultured B cell and fresh human blood T 
cell samples. 


29727 (DOE/ER/60863—4) Physical mapping of human 
chromosome 16: Annual progress report. Sutherland, G.R. Ade- 
laide Children’s Hospital, North Adelaide (Australia). [1992]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-89ER60863. Order Number DE92018644. Source: 
OSTI; NTIS; GPO Dep. 

Project aims for the past year have been to refine the cytoge- 
netic based physical map of human chromosome 16. This has 
been achieved by extending the panel of mouse/human hybrids of 
chromosome 16 to over sixty hybrids and mapping approximately 
250 DNA makers. The high resolution of this physical map, with an 
average distance between breakpoints of less than 1.6 Mb, and the 
availability of at least one STS in the majority of these intervals, 
will be the basis for constructing extensive contigs of cloned DNA. 


29728 (DOE/ER/60913—4) Novel methods for physical map- 
ping of the human genome applied to the long arm of 
chromosome 5: Final report. McCleliand, M. California Inst. of 
Biological Research, La Jolla, CA (United States). Dec 1991. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-89ER60913. Order Number DE92016055. Source: 
OSTI; NTIS; GPO Dep. 

The object of our current grant is to develop novel methods for 
mapping of the human genome. The techniques to be assessed 
were: (1) three methods for the production of unique sequence 
clones from the region of interest; (2) novel methods for the pro- 
duction and separation of multi-megabase DNA fragments; (3) 
methods for the production of “physical linking clones” that contain 
rare restriction sites; (4) application of these methods and available 
resources to map the region of interest. Progress includes: In the 
first two years methods were developed for physical mapping and 
the production of arrayed clones; We have concentrated on devel- 
oping rare- cleavage tools based or restriction endonucleases and 
methylases; We studied the effect of methylation on enzymes used 
for PFE mapping of the human genome; we characterized two new 
isoschizomers of rare cutting endonucleases; we developed a reli- 
able way to produce partial digests of DNA in agarose plugs and 
applied it to the human genome; and we applied a method to dou- 
ble the apparent specificity of the “rare-cutter” endonucleases. 


29729 (FEMP/SUB-046) Characterization of the treefrog 
null allele, 1991. Guttman, S.|. (Miami Univ., Oxford, OH (United 
States). Dept. of Zoology). Westinghouse Environmental Manage- 
ment Co. of Ohio, Cincinnati, OH (United States). Fernald 
Environmental Management Project; Miami Univ., Oxford, OH 
(United States). Dept. of Zoology. Apr 1992. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
860R21600. Order Number DE92017989. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Spring peeper (Hyla crucifer) tadpoles collected from the waste 
storage area during the Biological and Ecological Site Characteriza- 
tion of the Feed Materials Production Center (FEMP) in 1986 and 
1987 appeared to be unique. A null (inactive) allele was found at 
the glucose phosphate isomerase enzyme locus in significant fre- 
quencies (approximately 20%) each year; this allele did not appear 
to occur in the offsite sample collected approximately 15km from 
the FEMP. Null alleles at this locus have not been reported in other 
amphibian populations; when they have been found in other organ- 
isms they have invariably been lethal in the homozygous condition. 


29730 


(LBL-31493) Data management for genomic map- 
ping applications: A case study. Markowitz, V.M.; Lewis, S.; 
McCarthy, J.; Olken, F.; Zorn, M. Lawrence Berkeley Lab., CA 
(United States). May 1992. 18p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9206217-—1: 6. international conference on scientific statisti- 
cal database management, Ascona (Switzerland), 9-12 Jun 1992). 
Order Number DE92017005. Source: OSTI; NTIS; GPO Dep. 

In this paper we describe a new approach to the construction of 
data management systems for genomic mapping applications in 
molecular biology, genetics, and plant breeding. We discuss the ar- 
chitecture of such systems and propose an incremental approach 
to the development of such systems. We illustrate the proposed 
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approach and architecture with a case study of a prototype data 
management system for genomic maps. 


29731 A method of genetically engineering acidophilic, het- 
erotrophic, bacteria by electroporation and conjugation. 
Roberto, F.F.; Glenn, A.W.; Ward, T.E. To Dept. of Energy. 7 Aug 
1990. USA Patent patent application 7-563,382. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO7- 
761D01570. Order Number DE92017149. Source: OSTI; NTIS; 
GPO Dep. 

A method of genetically manipulating an acidophilic bacteria is 
provided by two different procedures. Using electroporation, 
chimeric and broad-host range plasmids are introduced into 
Acidiphilium. Conjugation is also employed to introduce broad-host 
range plasmids into Acidiphilium at neutral pH. 


5505 Metabolism 
Refer also to citation(s) 29496, 29616, 29714, 29718 


29732 (DOE/ER/20002-T1) Physiology and genetics of 
metabolic flux control in Zymomonas mobilis: Progress re- 
port. Conway, T. Nebraska Univ., Lincoln, NE (United States). 
School of Biological Sciences. [1992]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER20002. 
Order Number DE92018480. Source: OSTI; NTIS; GPO Dep. 

This work seeks to understand the role of gene expression in 
regulating glycolytic enzyme synthesis in a balance that allows 
proper glycoltic flux control. The seven genes targeted for study in 
this laboratory have been cloned and sequenced, and molecular 
details of regulation have been investigated. Clear that glycolytic 
enzyme synthesis is coordinated to prevent the build up of toxic 
metabolic intermediates. The genetic mechanisms responsible for 
regulating balanced expression of the EntnerDoudoroff and gly- 
colytic genes in Z. mobilis are beginning to be understood. Several 
layers of genetic control, perhaps in a hierarchal arrangement act 
in concert to determine the relative abundance of the glycolytic en- 
zymes. These genetic controls involve differential translational 
efficiency, highly conserved promoter sequences, transcription 
factors, differential mRNA stabilities, and nucleolytic mRNA pro- 
cessing. The serendipitous cloning of the glucose facilitator, gif, as 
a result of linkage to several other genes of interest will have a sig- 
nificant impact on the study of Z. mobilis metabolism. The glucose 
facilitator is being characterized in a genetically reconstituted sys- 
tem in E. coli. Molecular genetic studies indicate that the ratio of glf 
expression to that of glk, zmf, and edd is carefully regulated, and 
suggests a critical role in metabolic control. Regulation of glycolytic 
gene expression is now sufficiently well understood to allow use of 
the glycolytic genes as tools to manipulate specified enzyme levels 
for the purpose of analyzing metabolic flux control. The critical 
genes have been subcloned for stable expression in Z. mobilis and 
placed under control of a regulated promoter system involving the 
tac promoter, the lacl repressor, and gene induction in by IPTG. 
HPLC methods have been developed that allow quantitation of vir- 
tually all of the metabolic intermediates in the cell pool. 


29733 (DOE/ER/20011-T1) Carbon dioxide and the stom- 
atal control of water balance and photosynthesis in higher 
plants: Progress report, July 1, 1990—June 30, 1992. California 
Univ., Los Angeles, CA (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
90ER20011. Order Number DE92016530. Source: OSTI; NTIS; 
GPO Dep. 

Research continued into the investigation of the effects of carbon 
dioxide on stomatal control of water balance and photosynthesis in 
higher plants. Topics discussed this period include a method of iso- 
lating a sufficient number of guard cell chloroplasts for biochemical 
studies by mechanical isolation of epidermal peels; the measure- 
ment of stomatal apertures with a digital image analysis system; 
development of a high performance liquid chromatography method 
for quantification of metabolites in guard cells; and genetic control 
of stomatal movements in Pima cotton. (CBS) 


29734 (UCRL-JC—110131) Biomolecular tracing using long- 
lived Isotopes. Vogel, J.S.; Turteltaub, K.W.; Frantz, C.E.; 
Keating, G.; Felton, J.S.; Southon, J.R.; Roberts, M.R.; Gledhill, 





B.L. Lawrence Livermore National Lab., CA (United States). 3 Jun 
1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9206210-1: 3. in- 
ternational conference on applications of nuclear techniques, 
Mykonos (Greece), 6-13 Jun 1992). Order Number DE92017256. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Accelerator mass spectrometry (AMS) was developed over the 
past 15 years as an essential tool for detecting long-lived, cosmo- 
genic radio-isotopes in the earth and space sciences. We apply this 
technology to the measurement of chemical kinetics, primarily in 
biomedical systems, which had heretofore employed short-lived iso- 
topes and/or long counting times to quantify radio-isotopic labels. 
AMS provides detection efficiencies of = 1%, 10° to 10° better than 
decay-counting. Long-lived isotopes are used and detected with 
AMS at concentrations which reduce sample size, chemical dose, 
radiation safety hazards and radiolysis. We measure °H, 7:'°Be, 
14¢C, 26, 9°Ci, *1Ca and 12%], but most of our current program 
uses '‘C. Initial experiments involved research on the genotoxicity 
of mutagens in cooked foods and reversible binding of compounds 
to antibodies. Through collaborations, we apply AMS detection to 
research in carcinogenesis, pharmacokinetics of toxins, elemental 
metabolism, distribution of topical medications and nutrition. 
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29735 (DOE/ER/60418-4) Nuclear medicine and imaging 
research (instrumentation and quantitative methods of evaiua- 
tion): Progress report, January 15, 1992—January 14, 1993. 
Beck, R.N.; Cooper, M.; Chen, C.T. Chicago Univ., IL (United 
States). Dept. of Radiology. Jul 1992. 40p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER60418. 
Order Number DE92018077. Source: OSTI; NTIS; INIS; GPO Dep. 
This document is the annual progress report for project entitled 
“Instrumentation and Quantitative Methods of Evaluation.” P' 


togress 
is reported in separate sections individually abstracted and indexed 
for the database. Subject areas reported include theoretical studies 
of imaging systems and methods, hardware developments, quanti- 
tative methods of evaluation, and knowledge transfer: education in 
quantitative nuclear medicine imaging. 


29736 (DOE/ER/60438—4) Nuclear medicine and imaging 


January 1, 1992—December 31, 1992. Cooper, 
M.; Beck, R.N. Franklin McLean Memorial Research Inst., Chicago, 
IL (United States). Jun 1992. 22p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-86ER60438. 
Order Number DE92016969. Source: OSTI; NTIS; INIS; GPO Dep. 
This report describes three studies aimed at using radiolabeled 
pharmaceuticals to explore brain function and anatomy. The first 
section describes the chemical preparation of [F18}fiuorinated 
benzamides (dopamine D-2 receptor tracers), [F18}fluorinated ben- 
zazepines (dopamine D-1 receptor tracers), and tissue distribution 
of [F18]-fluoxetine (serotonin reuptake site tracer). The second 
section relates pharmacological and behavioral studies of am- 
phetamines. The third section reports on progress made with 
processing of brain images from CT, MRI and PET/SPECT with re- 
gards to brain metabolism of glucose during mental tasks. 


29737 (DOE/ER/60512-6) Preparation of radiopharmaceuti- 
cals labeled with metal radionuclides: Progress report, July 1, 
1988—June 30, 1992. Welch, M.J. Washington Univ., St. Louis, MO 
(United States). Edward Mallinckrodt Inst. of Radiology. Jun 1992. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER60512. Order Number DE92017304. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We recently developed a useful zinc-62/copper-62 generator and 
are presently evaluating copper-62 radiopharmaceuticals for clinical 
studies. While developing these copper-62 radiopharmaceuticals, in 
collaboration with the University of Missouri Research Reactor, 
Columbia we have also explored copper-64 radiopharmaceuticals. 
The PET images we obtained with copper-64 tracers were of such 
high quality that we have developed and evaluated copper-64 la- 
beled antibodies for PET imaging. The major research activities 
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described herein include: the development and assessment of 
gallium-68 radiopharmaceuticals; the development and evaluation 
of a new Zinc-62/copper-62 generator and the assessment of 
copper-62 radiopharmaceuticals; mechanistic studies on proteins 
labeled with metal radionuclides. 


29738 (DOE/ER/60519-T4) High resolution tomographic in- 
strument development. Massachusetts General Hospital, Boston, 
MA (United States). Physics Research Lab. [1992]. 130p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-87ER60519. Order Number DE92017314. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Our recent work has concentrated on the development of high- 
resolution PET instrumentation reflecting in part the growing 
importance of PET in nuclear medicine imaging. We have devel- 
oped a number of positron imaging instruments and have the 
distinction that every instrument has been placed in operation and 
has had an extensive history of application for basic research and 
clinical study. The present program is a logical continuation of 
these earlier successes. PCR-|, a single ring positron tomograph 
was the first demonstration of analog coding using BGO. It em- 
ployed 4 mm detectors and is currently being used for a wide 
range of biological studies. These are of immense importance in 
guiding the direction for future instruments. In particular, PCR-II, a 
volume sensitive positron tomograph with 3 mm spatial resolution 
has benefited greatly from the studies using PCR-|. PCR-II is cur- 
rently in the final stages of assembly and testing and will shortly be 
placed in operation for imaging phantoms, animals and ultimately 
humans. Perhaps the most important finding resulting from our pre- 
vious study is that resolution and sensitivity must be carefully 
balanced to achieve a practical high resolution system. PCR-II has 
been designed to have the detection characteristics required to 
achieve 3 mm resolution in human brain under practical imaging 
situations. The development of algorithms by the group headed by 
Dr. Chesler is based on a long history of prior study including his 
joint work with Drs. Pelc and Reiderer and Stearns. This body of 
expertise will be applied to the processing of data from PCR-II 
when it becomes operational. 


29739 (DOE/ER/60789—-4) Positron emission tomographic 
imaging of tumors using monocional antibodies: Progress re- 

port, April 15, 1992-October 31, 1992. Zalutsky, M.R. Duke Univ. 
Medica Center, Durham, NC (United States). Dept. of Radiology. 
Aug 1992. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-89ER60789. Order Number 
DE92018599. Source: OSTI; NTIS; GPO Dep. 

This research project is developing methods for utilizing positron 
emission tomography (PET) to increase the clinical potential of ra- 
diolabeled monoclonal antibodies (MAbs). This report describes the 
development of methods for labeling MAbs and their fragments 
with positron-emitting halogen nuclides, fluorine-18 and iodine-124. 
These nulides were selected because of the widespread availability 
of F-18 and because of our extensive experience in the develop- 
ment of new protein radiohalogenation methods. 


29740 (DOE/ER/61150—1) The seventh international sym- 
posium on radiopharmacology: Program and abstracts. 
Massachusetts Univ. Medical Center, Worcester, MA (United 
States). [1991]. 102p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-91ER61150. (CONF- 
9106140-: 7. international symposium on radiopharmacology, 
Boston, MA (United States), 3-6 Jun 1991). Order Number 
DE92015724. Source: OSTI; NTIS; GPO Dep. 

Abstracts are presented from the symposium on radiopharmacol- 
ogy. Sessions included: pharmokinetics of Tc-99m labeled agents; 
pharmokinetics and tumor imaging; miscellaneous pharmokinetic 
studies; etics of brain/receptor imaging; pharmokinetics 
of radiolabeled antibodies; pharmokinetics of radiolabeled lipids; 
pharmokinetics of heart/infection imaging. Individual reports are 
processed separately for the databases. 


29741 (DOE/ER/61228-3) Center of excellence in laser 


medicine: Progress report. Parrish, J.A. Massachusetts General 
Hospital, Boston, MA (United States). Wellman Labs. of Pho- 
tomedicine. [1992]. 6p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract FG02-91ER61228. Order Number 
DE92018760. Source: OSTI; NTIS; GPO Dep. 

Achievements during the first six months of funding to prepare 
for a Center of Excellence in biomedical laser development include 
limited specific research projects within the Center's three broad in- 
terest areas, and program development to establish the Center and 
its activities. Progress in the three interest areas — new medical 
laser systems development, optical diagnostics, and photosensiti- 
zation, is reported. Feasibility studies and prototype development 
were emphasized, to enhance establishing a substantial Center 
through future support. Specific projects are an optimized laser- 
catheter system for reversal of vasospasm; optical detection of 
major skin burn depth and cancers using fluorescent drugs, and 
photosensitization of vascular tissues. In addition, an interdepart- 
mental Laser Center was established at MGH to enhance 
collaborations and institutional committment to the Center of Excel- 
lence. Competitive postdoctoral research fellowships, with provision 
for matching funds from other departments, have been announced. 


29742 (EML-547) External radiation doses in a household 
from a patient receiving a therapeutic amount of "1. Miller, 
K.M. USDOE Environmental Measurements Lab., New York, NY 
(United States). Jun 1992. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92016519. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Gamma-ray measurements were carried out during a 4-week pe- 
riod in a household to determine the external dose to family 
members from a patient who was being treated for hyperthyroidism 
with the administration of 220 MBq of 'S'l. The measured doses in 
air were 0.08 and 0.09 mGy for the children and 0.49 mGy for the 
spouse. The doses delivered at various locations within the house, 
the breakdown for various activities of family member, and the po- 
tential doses for other scenarios are also given. Based on these 
results and those of past studies, doses to individuals from such 
therapy are seen to be generally higher than the annual limits set 
for members of the general public for nuclear facility higher than 
the annual limits set for members of the general public for nuclear 
facility operations in the US and, and in certain situations, doses 
could even exceed 5 mGy for some family members. In terms of 
collective dose, this source of exposure is estimated to be about 
the same as the contribution from the nuclear fuel cycle and equiv- 
alent to or larger than other environmental sources, such as 
luminous timepieces, smoke detectors, thorium gas mantles, dental 
prostheses, welding rods, and opthalmic glass. 


29743 (IAEA-R-5948-F) Tumour associated antigen CA-50, 
CA-242 immunoradiometric assay (IRMA) in genitourinary ma- 
lignancy and gastrointestinal carcinoma early diagnosis: Final 
report for the period 15 May 1991 - 14 May 1992. Chen Zhizhou. 
Chinese Academy of Medical Science, Beijing, BU (China). Cancer 
Inst.; International Atomic Energy Agency, Vienna (Austria). Apr 
1992. 9p. Order Number DE92640690. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Tumour markers CA-50 and CA-242 were measured by immuno- 
metric assay (IRMA) to investigate their usefulness in the diagnosis 
of cancer of the pancreas, biliary tract, liver, breast, lung, gastroin- 
testinal and genitourinary systems. The cutoff points, derived from 
studies on normal subjects and those with proven benign disease, 
were 20 u/mi and 12 w/ml for CA-50 and CA-242 respectively. Both 
markers were found to be generally useful with significant differ- 
ences between malignant and non malignant disease. The highest 
positive rates, were found in cancers of the pancreas and gall 
bladder. The overall rate of false positives was low. It is concluded 
that measurements of CA-50 and CA-242 are useful in the detec- 
tion of malignancy, particularly of the pancreas and biliary tract. 2 
figs, 2 tabs. 


29744 


(INIS-mf-13329, pp. 175-179) Application of syn- 
chrotron radiation to medical imaging. Garrett, R.F. (Australian 
Nuclear Science and Technology Organisation, Lucas Heights 
(Australia)). Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights (Australia). 1991. 212p. (CONF-9111178-: 7. Aus- 
tralian conference on nuclear techniques of analysis, Melbourne 
(Australia), 20-22 Nov 1991). In 7th Australian conference on nu- 


clear techniques of analysis: proceedings. Order Number 
DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 
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The use of synchrotron radiation in medical imaging will be 

illustrated by describing two ongoing projects at the National Syn- 
chrotron Light Source, Brookhaven National Laboratory in the USA. 
These are Intravenous Coronary Angiography and Multiple Energy 
Computed Tomography. 3 refs., 3 figs. 
29745 (INIS-mf-13334, pp. 121) The contribution of the 
pharyngeal pump to esophageal transit. Zelikovsky, L. (Hillel 
Yaffe Medical Center, Haifa (Israel)); Kern, S. Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Dept. of Nuclear Engineering. May 
1992. 146p. (CONF-9205231—: 17. Nuclear Societies of Israel 
workshop on long-baseline neutrino oscillations, Beer Sheva (Is- 
rael), 4 May 1992). In Proceedings of the 17th conference of the 
Nuclear Societies of Israel. Order Number DE92642284. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. PHARYNX/dynamic function studies; DIAGNOS- 
TIC TECHNIQUES; PHARYNX; TECHNETIUM ISOTOPES; 
TRACER TECHNIQUES 


29746 (LBL-31546) Light lon irradiation for unfavorable 
soft tissue sarcoma. Linstadt, D.; Castro, J.R.; Phillips, T.L.; Petti, 
P.L.; Collier, J.M.; Daftari, |; Schoethaler, R.; Rayner, A. Lawrence 
Berkeley Lab., CA (United States). Sep 1990. 23p. Sponsored by 
USDOE, Washington, DC (United States); Department of Health 
and Human Services, Washington, DC (United States). DOE Con- 
tract ACO3-76SF00098. Grant CA19138. (CONF-9009207-1: 9. 
annual meeting of the European Society of Therapeutic Radiology 
and Oncology (ESTRO), Montecatini Terme (Italy), 12-15 Sep 
1990). Order Number DE92017024. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Between 1978 and 1989, 32 patients with unfavorable soft tissue 
sarcoma underwent light ion (helium, neon) irradiation with curative 
intent at Lawrence Berkeley Laboratory. The tumors were located 
in the trunk in 22 patients and head and neck in 10. Macroscopic 
tumor was present in 22 at the time of irradiation. Two patients had 
tumors apparently induced by previous therapeutic irradiation. 
Follow-up times for surviving patients ranged from 4 to 121 months 
(median 27 months). The overall 3-year actuarial local control rate 
was 62%; the corresponding survival rate was 50%. The 3-year ac- 
tuarial control rate for patients irradiated with macroscopic tumors 
was 48%, while none of the patients with microscopic disease de- 
veloped local recurrence (100%). The corresponding 3-year 
actuarial survival rates were 40% (macroscopic) and 78% (micro- 
scopic). Patients with retroperitoneal sarcoma did notably well; the 
local contro] rate and survival rate were 64% and 62%, respec- 
tively. Complications were acceptable; there were no radiation 
related deaths, while two patients (6%) required operations to cor- 
rect significant radiation-related injuries. These results appear 
promising compared to those achieved by low -LET irradiation, and 
suggest that this technique merits further investigation. 


29747 (NUREG/CR-5877) Aspects of monitoring and qual- 
ity assurance for radiolabeled antibodies. Barber, D.E. 
(Minnesota Univ., Minneapolis, MN (United States). School of Pub- 
lic Health). Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Regulatory Applications; Brookhaven 
National Lab., Upton, NY (United States); Minnesota Univ., Min- 
neapolis, MN (United States). School of Public Health. Jun 1992. 
45p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (BNL- 
NUREG-52328). Source: OSTI; NTIS; INIS; GPO. 

This report provides an informational resource and guide for the 
US Nuclear Regulatory Commission (NRC) and NRC licensees 
who produce or use radiolabeled antibodies (RABs). Components 
of quality assurance programs related to the production and use of 
RABs are reviewed and evaluated, and recommendations are 
made on dosage calibrations, exposure control, monitoring, and 
personnel requirements. Special emphasis is placed on dose cali- 
brators because these instruments are used extensively to 
measure the dosage of radiopharmaceuticals to be administered to 
patients. The difficulties of using dose calibrators to quantify 
dosages of beta- and alpha-emitters are discussed. The advan- 
tages and disadvantages of using other instruments are examined, 
and recommendations are made on the types of instruments to be 
used for different applications. 46 refs., 8 tabs. 





29748 (ORNU/TM-12110) Nuclear Medicine Program 
progress report, quarter ending March 31, 1992. Knapp, F.F. 
Jr.; Ambrose, K.R.; Callahan, A.P.; McPherson, D.W.; Mirzadeh, 
S.; Hasan, A.; Lambert, C.R.; Rice, D.E. Oak Ridge National Lab., 
TN (United States). Jul 1992. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92017142. Source: OSTI; NTIS; GPO Dep. 

We describe the design synthesis and initial animal testing of a 
new iodine-131-labeled triglyceride analogue for the potential eval- 
uation of clinical pancreatic insufficiency. The new agent is 
1,2-dipalmitoyl-3-[(15-p-iodophenyl)pentadecanoyl] rac-glycerol(1 ,2- 
Pal-3-IPPA). Following oral administration of the iodine-125-labeled 
agent to rats, 34.5+8.8% of the administered activity was excreted 
in the urine within one day, demonstrating that radioiodinated IPPA 
is absorbed in the intestine after release from the triglyceride by 
pancreatic lipase. The final catabolic product of IPPA is then conju- 
gated and excreted via the urinary bladder. Urine analysis following 
oral administration of this new agent to patients may thus be a 
new, simple method for the clinical evaluation of various gastroin- 
testinal diseases. The synthesis and the initial biological evaluation 
of the 3R-isomer of ['*5I]IQNP are also described. 


5507 Microbiology 


Refer also to citation(s) 27178, 27194, 27252, 27274, 27275, 
27276, 27277, 27278, 27279, 27292, 27293, 27294, 27295, 27296, 
27308, 27309, 27313, 27314, 27315, 27316, 27340, 27840, 28015, 
28030, 29433, 29496, 29713, 29715, 29716, 29731, 29840 


29749 (CONF-900171-—4) Environmental factors affecting 
distribution and abundance of bacteria, fungi and protozoa in 
subsurtace sediments of the Upper Atlantic Coastal Plain, 
USA. Levine, S.N.; Ghiorse, W.C. Cornell Univ., Ithaca, NY (United 
States). Dept. of Microbiology. [1990]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER60477. 
From 1. international symposium on microbiology of the deep sub- 
surface; Orlando, FL (United States); 15-18 Jan 1990. Order 
Number DE92015973. Source: OSTI; NTIS; GPO Dep. 

Exploratory statistical analyses of microbiological, hydrological 
and geochemical data for samples from four boreholes drilled into 
Upper Atlantic Coastal Plain sediments near the Savannah River 
Site, SC, showed highly significant correlations between bacterial 
abundance (AODC and CFU) and hydraulic conductivity (K). Sedi- 
ment texture variables (% sand (S), % silt, % clay (C), and S/C) 
were strongly interrelated with K and, therefore, also correlated 
with bacterial abundance. AODC did not correlate with the concen- 
trations of dissolved inorganic nitrogen (DIN) or dissolved organic 
carbon (DOC) in pore water. CFU also did not correlate with DIN, 
but a negative relationship was found between the CFU and DOC 
for sandy sediments, suggesting that microbial activity may control 
pore water DOC concentration. In some, but not all boreholes, 
AODC and CFU correlated negatively with pore water concentra- 
tions of metals and positively with pH. Protozoan abundance 
correlated strongly with AODC and CFU in the two boreholes clos- 
est to the recharge areas for their major aquifers. It also correlated 
with sediment texture variables, but not with K. Fungal abundance 
did not correlate with the abundance of other microbial types when 
data from individual boreholes were considered; however it did cor- 
relate with both bacterial and protozoan abundance when data 
from all four boreholes were combined. There was no relationship 
between fungal abundance and either K or sediment texture. 


5508 Morphology 
Refer also to citation(s) 28024, 30383 


5510 Physiological Systems 
Refer also to citation(s) 28021, 28898, 29718, 29736, 29800 


29750 (CONF-9204163-1) Sperm preservation: Fundamen- 
tal cryoblology and practical implications. Watson, P.F. (Royal 
Veterinary Coll., London (United Kingdom)); Critser, J.K.; Mazur, P. 
Oak Ridge National Lab., TN (United States). [1992]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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AC05-840R21400. From 25. Royal College of Obstetricians and 
Gynocologists infertility meeting; London (United Kingdom); 8-10 
Apr 1992. Order Number DE92016051. Source: OSTI; NTIS; GPO 
Dep. 

Human spermatozoa were first frozen successfully almost 40 
years ago. While developments in packaging and storing have oc- 
curred in the intervening period, there is still little known specifically 
about how spermatozoa are adversely affected by freezing and 
thawing. This is largely due to the fact that sufficient cells survive 
the challenge to give a reasonable expectation of fertilization, but 
the shift to the exclusive use of cryopreserved semen for donor in- 
semination, occasioned by the awareness of the risks particularly 
of AIDS transmission, has resulted in a renewed critical interest in 
the process of cryopreservation. This review will cover the more 
significant contributions over the past few years, and develop an 
argument for a sustained fundamental approach to sperm cryobiol- 
ogy. 


5520 Public Health 
Refer also to citation(s) 29450 


5530 Agriculture and Food Technology 
Refer also to citation(s) 27757, 27996, 28023, 28815, 29595, 29850 


29751 (AECS-A/FRSR-47) Effect of low doses gamma 
irradiation on seed, bulblets and bulbs of onion. Al-Oudat, Mo- 
hammad (Atomic Energy Commission, Damascus (Syrian Arab 
Republic)). Atomic Energy Commission, Damascus (Syrian Arab 
Republic). Oct 1991. 74p. (in Arabic). Order Number DE92638237. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Presowing seed irradiation has been reported as a useful appli- 
cation of radiation in agriculture to stimulate growth and increase 
the yield of certain crops. To the best of our knowledge the feasibil- 
ity of this treatment has not yet been tested on onion in Syria. The 
effect of low doses gamma irradiation on onion seeds, bulblets and 
bulbs of two local varieties, red and white, was studied during 
three consecutive seasons (1986 - 1988). Air dried seeds were ir- 
radiated by gamma rays from '°’Cs source. Five, 10, 15, 20 and 
30 GY, were applied at dose rate of 9.8 Gy/min. The irradiation of 
onion bulblets and bulbs were carried out with gamma-rays from 
®°Co source at a dose rate of 0.5 Gy/min. using 1, 2, 3, 4 and 5 
Gy. Within 7 - 10 days after irradiation, both controlled and irradi- 
ated seeds, bulbiets and bulbs were sown in the field in complete 
randomized block design with 4 replicates. Irradiation of seeds with 
doses of 5, 10 and 15 Gy led to highly significant increases in bul- 
biets yield in the three seasons. The increases ranged from 14.5 to 
22.1 for red variety and from 16.2 to 22.3 for white variety. The ir- 
radiation of bulblets with 1 and 2 Gy increase significantly the yield 
of bulbs by 21.6 - 26.0% for red variety and 21.6 - 24.4% for white 
variety. A considerable increase in seed yield was obtained after ir- 
radiation of bulbs with 1 and 2 Gy doses. The average increment 
was about 21.0% for both varieties. Large scale application were 
performed in 1989 and 1990 using doses of 10 Gy for seeds and 1 
Gy for bulblets and bulbs. A considerable increase in the yield was 
obtained. 24.8 and 27.3% for bulbs, for red and white varieties re- 
spectively. Therefore, presowing irradiation of seeds, bulblets and 
bulbs of onion with low doses of gamma-rays (5 - 15 Gy for seeds 
and 1 - 2 Gy for bulblets and bulbs) can be of practical application 
resulting in improvement of yield of seeds, bulblets and bulbs. (au- 
thor)., 18 refs., 35 tabs. 


29752 (AECS-A/FRSR-51) The effect of low doses of 
gamma irradiation on common bunt and covered smut dis- 
eases in wheat and barley seeds (Tilletia Carles, T. Foetida 
and Ustilago Hordel). Mohammed, F.A. (Atomic Energy Commis- 
sion, Damascus (Syrian Arab Republic)). Atomic Energy 
Commission, Damascus (Syrian Arab Republic); Damascus Univ. 
(Syrian Arab Republic). Dept. of Plant Protection. Dec 1991. 82p. 
(In Arabic). Order Number DE92640564. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The aim of the present study was to investigate the effect of 
seeds treated by low doses of gamma irradiation (5-45 GY) in re- 
ducing the infection caused by pathagens transferred on wheat 
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and barley seeds. Field experiments included 4 varieties of wheat 
(Mexipak, Fl. Aurore, Haurani, Jezira 17) and one variety of barley 
(WI 2291). Laboratory experiments were also carried out where 
fungal spores were germinated in soil-extract agar after the expo- 
sure to radiation. Field experiments included planting of irradiated 
seeds before and after inoculation, seed inculated by irradiated 
spores and seeds planted in soil contaminated by spores. In other 
experiments, irradiated seeds were planted after inoculation by 
spores of T. Caries and another time by the spores of T. Foetida. 
Results for 1988-89 and 1989-90 show that irradiation at doses 
used have a clear effect on reducing the infection by common bunt 
in wheat and covered smut in barley, where reductions reached 
between 15-60% compared with the control. The effects of 30 and 
40 GY were more obvious. This study has also shown that the ef- 
fect of radiation on the rate of infection (Mexipak, Fl. Aurore) was 
higher than in varieties which are more disease-resistent (Haurani, 
Jazira 17). Field and laboratory experiments indicate that this re- 
duction in infection may be attributed to the effect of radiation on 
seeds and their germination and not on the fungi spores. There 
have been no significant differences between the rate of infection 
caused by T. Caries and T. Foetida after irradiation treatment. (au- 
thor). 61 refs., 28 figs., 7 tabs. 


29753 (AECS-A/FRSR-55) Comparison study among ad- 
vanced high protein lines of wheat produced by the IAEA 
under the local environmental conditions of Syria. Mir ali, Nizar 
(Atomic Energy Commission, Damascus (Syrian Arab Republic)). 
Atomic Energy Commission, Damascus (Syrian Arab Republic). 
May 1992. 46p. (in Arabic). Order Number DE92640561. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Ten high protein mutant lines of T. aestivum were, produced by 
the IAEA using gamma radiation and Ethyl Methane Sulphonite 
(EMS), studied under the Syrian environmental conditions for two 
years along with four local varieties. The experiments were sown in 
a complete randomized block design with four replicates. Yield was 
estimated by using Nearest Neighbour Analysis test and the effect 
of different locations on quality characters was carried out using 
Analysis Across Location test. Results showed that the effects of 
locations was higher than that of the lines. Under the dry condi- 
tions the two mutant lines E296 and 5074M were highest in protein 
percentage but lowest in yield. However, under irrigation they 
produced better yield than many others, hence, they were recom- 
mended to be grown under irrigation only. On the other hand 0827 
mutant line was the highest stable line ranking first in yield among 
IAEA lines under both dry and irrigated conditions, whereas 
Buhuth4 and L92-6 surpassed 0827 in protein yield which was 
considered the best criterion for selecting high efficiency in uptake 
and transfer of nitrogenous compounds to the grain. The project 
showed the possibiligy of making use of some of these lines that 
could adapt with our environmental conditions either as introduc- 
tions or through crosses with our Syrian material to produce new 
varieties. (author). 20 refs., 12 tabs., 2 figs. 


29754 (CX-EURO-88/13) Joint FAO/WHO food standards 
programme coordinating committee for Europe 16. session Vi- 
enna, Austria, 27 June - 1 July 1988: Survey on the use of 
irradiation processes in food in countires of the codex region 
of Europe. Joint FAO/WHO Codex Alimentarius Commission, 
Rome (Italy). Feb 1988. 8p. Order Number DE92638241. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also available in French. 

A brief paper is presented containing data on the use of 
irradiation processes in foodstuffs in European countries and sum- 
marizing the status of applications of food irradiation. Problem of 
consumer acceptance are highlighted, and the requirement for 
standardization of regulations to encourage international trade in ir- 
radiated food is discussed. 1 fig., 1 tab. 


29755 (DOE/AL/24327-T1) Irradiation disinfestation of 
dried frults and nuts: Final report. Rhodes, A.A. (ed.). Agricul- 
tural Research Service, Washington, DC (United States); Economic 
Research Service, Washington, DC (United States). 1 Jun 1986. 
263p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract Al04-84AL24327. Order Number DE92018561. 
Source: OSTI; NTIS; GPO Dep. 
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This collection of research papers is the result of a research 
project which examined the technical and economic feasibility of ir- 
radiation as a means of disinfesting dried fruits and nuts of 
postharvest insects. The project was overseen by representatives 
from the United States Department of Agriculture, the United 
States Department of Energy, the University of California, CH2M 
HILL, and the dried fruit and nut industry. The actual research was 
undertaken by the Agricultural Research Service and the Economic 
Research Service of the United States Department of Agriculture, 
the University of California, Riverside, and CH2M HILL. The papers 
themselves represent the work of their authors and each paper is 
itself a complete entity. The individual papers were abstracted and 
indexed for the database. 


29756 (DOE/EA-0703) Environmental assessment of curly 
top virus control in California. California Dept. of Food and Agri- 
culture, Sacramento, CA (United States). 15 Mar 1991. 160p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92017317. Source: OSTI; NTIS; GPO Dep. 

Curly top is a viral disease of sugarbeets, tomatoes, melons, 
peppers, beans, cucumbers, squash, pumpkins, spinach, vineseed 
and other commercially important crops, including ornamentals. 
Curly top not only infects commercial crops, but at times devas- 
tates backyard vegetable and flower gardens. The only known 
vector of curly top is Circulifer tenellus, commonly known as the 
beet leafhopper. Control of the beet leafhopper may take place at 
various locations throughout the San Joaquin Valley, Salinas Val- 
ley, Cuyama Valley, Antelope Valley of northern Los Angeles 
County, Riverside County and the Imperial Valley (See Maps in Ap- 
pendix “E”), including portions of Merced, Fresno, Kings. Kern, San 
Luis Obispo, Monterey, San Benito, Santa Barbara, Los Angeles, 
Riverside and Imperial Counties. The size of the control program is 
totally dependent on the location, size, nd distribution of the beet 
leafhopper population. In a year with a low population, only 80,000 
acres in western Fresno, Kings, and Kern Counties may require 
treatment. In a drought year, the treatment required may increase 
to more than 200,000 acres and include some inter-coastal valleys 
of Monterey, San Luis Obispo and Santa Barbara Counties. Not all 
areas require treatment on an annual basis and at no time is the 
entire area subject to blanket treatment. The Curly Top Virus Con- 
trol Program (CTVCP) was instrumental in supporting research 
which developed an antisera allowing the use of Enzyme-Linked 
Immunosorbent Assay to determine the presence, on a percentage 
basis, of curly top virus. Thus, the amount of virus found in a given 
area lends weight to treatment priorities. 


29757 (DOE/ER/13534—3) [Carbon Isotope fractionation in- 
plants]: Final report. O’Leary, M.H. Wisconsin Univ., Madison, WI 
(United States). Dept. of Chemistry. [1990]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER13534. Order Number DE92015722. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this research are: To develop a theoretical and 
experimental framework for understanding isotope fractionations in 
plants; and to develop methods for using this isotope fractionation 
for understanding the dynamics of CO, fixation in plants. Progress 
is described. 


29758 (IAEA-TECDOC-647, pp. 35-59) The influence of 
food processing and culinary preparation on the radionuclide 
content of foodstuffs: A review of available data. Noordijk, H. 
(National Inst. of Public Health, Bilthoven (Netherlands)); Quinault, 
J.M. International Atomic Energy Agency, Vienna (Austria). May 
1992. In Modelling of resuspension, seasonality and losses during 
food processing. First report of the VAMP terrestrial working group: 
Part of the IAEA/CEC co-ordinated research programme on the val- 
idation of environmental model predictions (VAMP). 100p. Order 
Number DE92638224. Source: OSTI; NTIS (US Sales Only); INIS. 

The significance of the reductions in radionuclide contamination 
of foodstuffs that result from food processing and culinary prepara- 
tion has been recognised for many years. However, the information 
available on the reduction factors achieved by the various pro- 
cesses and as a function of radionuclide was scarce and poorly 
documented. The need for realistic dose assessments after the 
Chernobyl release made modelling deficiencies of this type appar- 
ent and stimulated new work in the area. The effects of processing 





on the behaviour of radionuclides depend on the radionuclide, on 
the type of product and on the method of processing. In general, 
food processing may value the amount of radionuclides present in 
food. The effects are rather small for root crops, whereas milling 
grains to flour will often remove about 70% of the radioactivity. The 
effects of processing on meat, fruits and vegetables are also dis- 
cussed. 104 refs, 2 figs, 8 tabs. 


29759 (IAEA-TECDOC-651) Latin American regional 
co-operative programme on food irradiation: of a co- 
ordinated research programme, 1986-1990. International Atomic 
Energy Agency, Vienna (Austria); Food and Agriculture Organiza- 
tion of the United Nations, Rome (italy). Jun 1992. 40p. Order 
Number DE92640570. Source: OSTI; NTIS (US Sales Only); INIS. 

The "Latin American Regional Co-ordinated Research Pro- 
gramme on Food Irradiation” was established in 1986 with the 
participation of research scientists from countries in the region to 
investigate the efficacy of food irradiation as a treatment to reduce 
post-harvest losses and improve the hygienic quality of food, to 
conduct techno-economic feasibility studies, and to disseminate 
knowledge about the scientific, health, legal and commercial as- 
pects of food irradiation. This publication contains the final report of 
the Co-ordinated Research Programme and summaries of individ- 
ual research reports presented by the participating scientists. 


29760 (IAEA-TECDOC-651, pp. 31) Gamma irradiation for 
disintestation of mediterranean fruit fly in Brazilian t 
fruits. Gloria, M. (Instituto de Radioprotecao e Dosimetria (IRD), 
Rio de Janeiro, RJ (Brazil). International Atomic Energy Agency, 
Vienna (Austria); Food and Agriculture Organization of the United 
Nations, Rome (italy). Jun 1992. In Latin American regional co- 
operative programme on food irradiation: Report of a co-ordinated 
research programme, 1986-1990. 40p. Order Number 
DE92640570. Source: OSTI; NTIS (US Sales Only); INIS. 

A project has been carried out to study the potential of gamma 
irradiation as a quarantine treatment for fruit flies infesting tropical 
fruits in Brazil. Initially, we investigated the effectiveness of gamma 
irradiation for disinfecting Brazilian Tropical Fruits that contain eggs 
and last instar larvae of the Mediterranean fruit fly. A number of 
mango varieties and one of papaya were studied. The preliminary 
results with eggs and larvae of the first instar showed that no adult 
emerged at a dose of 150 Gy or higher. Larvae of the Mediter- 


ranean fruit fly, C. capitata of the first instar were more sensitive to 
radiation than last instar larvae. 


29761 (IAEA-TECDOC-651, pp. 32) Irradiation of agricul- 
tural products to reduce post-harvest losses in Brazil. 
Domarco, R. (Centro de Energia Nuclear na Agricultura (CENA), 
Piracicaba, SP (Brazil). International Atomic Energy Agency, Vi- 
enna (Austria); Food and Agriculture Organization of the United 
Nations, Rome (Italy). Jun 1992. In Latin American regional co- 
operative programme on food irradiation: Report of a co-ordinated 
research programme, 1986-1990. 40p. Order Number 
DE92640570. Source: OSTI; NTIS (US Sales Only); INIS. 

Research was performed to test potential methods of extending 
the shelf-life of mangoes. Hot water treatment combined with irradi- 
ation was found to yield the best results. In addition, the effects of 


heat and gamma irradiation on concentrated orange juice were 
monitored. 


29762 (IAEA-TECDOC-651, pp. 33-34) Effect of low doses 
(< 1 kGy) on the commercial quality of fresh fruits and veg- 
etables for export. Rubio, T. (Comision Chilena de Energia 
Nuclear, Santiago (Chile)). International Atomic Energy Agency, Vi- 
enna (Austria); Food and Agriculture Organization of the United 
Nations, Rome (Italy). Jun 1992. In Latin American regional co- 
operative programme on food irradiation: Report of a co-ordinated 
research programme, 1986-1990. 40p. Order Number 
DE92640570. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the work was to analyse the feasibility of the use of 
ionizing radiation as a quarantine treatment for Chilean fruits to be 
exported. Two products were studied: pears and raspberries. In 
addition work to determine the radiation dose required to sterilize 
Frankliniella cestrum was begun. 
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29763 (IAEA-TECDOC-651, pp. 35) Disinfestation by irradi- 
ation of fruits tor export. A techno-economic feasibility study. 
Zuleta, S. (Instituto de Asuntos Nucleares, Bogota (Colombia)). In- 
ternational Atomic Energy Agency, Vienna (Austria); Food and 
Agriculture Organization of the United Nations, Rome (Italy). Jun 
1992. In Latin American regional co-operative programme on food 
irradiation: Report of a co-ordinated research programme, 1986- 
1990. 40p. Order Number DE92640570. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The study on the disinfestation of Colombian export fruits by irra- 
diation was carried out in the context of a big national plan directed 
to diversify agricultural production and exports. The final objective 
is to establish the most important technical parameters of the use 
of ionizing radiation as a quarantine treatment. In addition, an eco- 
nomic feasibility study for an irradiation plant in Colombia shows 
that the source size will be 400,000 Ci of Co-60, and the total cost 
of the plant near to US $2,000,000. 


29764 (IAEA-TECDOC-651, pp. 36-37) A review of the fea- 
sibility of irradiation technology to increase the potential of 
food exports in Latin American countries: A case study in 
Ecuador. Munoz Burgos, R.A. (Escuela Politecnica Nacional, Quito 
(Ecuador)). International Atomic Energy Agency, Vienna (Austria); 
Food and Agriculture Organization of the United Nations, Rome 
(Italy). Jun 1992. In Latin American regional co-operative pro- 
gramme on food irradiation: Report of a co-ordinated research 
programme, 1986-1990. 40p. Order Number DE92640570. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Research has concentrated on the preservation of fresh fruits, 
mainly those that are common in most Latin American countries 
and that have good potential for export. in addition, preliminary 
studies have been performed to determine the dose of gamma ra- 
diation required to preserve the maturation of Drosophila larvae. 


29765 (IAEA-TECDOC-651, pp. 38) Application of irradia- 
tion to extend the sheif-lite of shrimps. Martin, V.J. (Centro de 
Investigaciones Nucleares, Montevideo (Uruguay)). International 
Atomic Energy Agency, Vienna (Austria); Food and Agriculture Or- 
ganization of the United Nations, Rome (Italy). Jun 1992. In Latin 
American regional co-operative programme on food irradiation: Re- 
port of a co-ordinated research programme, 1986-1990. 40p. Order 
Number DE92640570. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of Co-60 gamma irradiation on vacuum packed stored 
refrigerated shrimps (Penaeus paulensis) was investigated. It was 
found that the irradiation doses used extend the shelf-life of refrig- 
erated vacuum packed shrimps. 


29766 (IAEA-TECDOC-651, pp. 39) Utilization of low dose 
irradiation for senescence retardation and disinfestation of 
crops important to the development of tropical countries. 
Ludin, A. (Universidad Central de Venezuela, Caracas (Venezuela). 
Facultad de Ciencias). International Atomic Energy Agency, Vienna 
(Austria); Food and Agriculture Organization of the United Nations, 
Rome (italy). Jun 1992. In Latin American regional co-operative 
programme on food irradiation: Report of a co-ordinated research 
programme, 1986-1990. 40p. Order Number DE92640570. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Five different topics were researched: The effect of combined 
heat-radiation treatment on post-harvest storage of melons; the use 
of low dose irradiation for delaying ripening of avocados; the toler- 
ance of tropical fruits and vegetables to low dose irradiation; the 
effect of combined treatments on post-harvest maturation of man- 
goes; and the effect of ionizing radiation and synergistic treatments 
on the spoilage microorganisms of tropical fruits and vegetables. 


29767 (IAEA-TECDOC—651, pp. 40) Irradiation of mangoes 
of the variety "Tommy Atkins” for shelf-life extension and pest 
control. Villagran, C. (Direccion General de Energia Nuclear, 
Guatemala City (Guatemala)). International Atomic Energy Agency, 
Vienna (Austria); Food and Agriculture Organization of the United 
Nations, Rome (italy). Jun 1992. In Latin American regional co- 
operative programme on food irradiation: Report of a co-ordinated 
research programme, 1986-1990. 40p. Order Number 
DE92640570. Source: OSTI; NTIS (US Sales Only); INIS. 

During the last years, the export of perishable agricultural pro- 
duce has assumed great importance in Guatemala. Very often 


ERA Vol. 17, No. 10 405 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5530 Agriculture and Food Technology 


export is greatly limited because of the perishability of the products 
and because of lack of adequate and efficient methods of preser- 
vation for the necessary time needed for marketing. This study 
suggest that a radiation dose of 0.75 kGy, in combination with 
refrigeration at 8-12 deg. C, will preserve the fruit in optimum con- 
dition for consumption and marketing for a period of 29 days, a 
period of time sufficient to achieve effective marketing for export. 


29768 (IAEA-TECDOC-—651, pp. 27-28) Radicidation of fresh 
deboned chicken meat. Kaupert, N. (Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). Div. de Procesos). In- 
ternational Atomic Energy Agency, Vienna (Austria); Food and 
Agriculture Organization of the United Nations, Rome (italy). Jun 
1992. In Latin American regional co-operative programme on food 
irradiation: Report of a co-ordinated research programme, 1986- 
1990. 40p. Order Number DE92640570. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This work was performed on chicken thighs and breasts with the 
aim of improving their hygienic quality and extending their shelf-life. 
A dose of 2.5 kGy was found to extend shelf-life by a factor of two 
or three. 


28769 $$ (IAEA-TECDOC-657, pp. 17-29) Examination of chro- 
mogenic and fluorogenic substrates in sol enzyme 
linked immunosorbent assays (ELISA). Crowther, J.R. (Pirbright 
Lab., Pirbright (United Kingdom). Inst. for Animal Health). Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, 
Vienna (Austria). Jul 1992. (CONF-9010£05—: Final research co- 
ordination meeting on regional network for Latin America on animal 
disease diagnosis using immunoassay and labelled DNA probe 
techniques, Heredia (Costa Rica), 22-26 Oct 1990). In Regional 
network for Latin America on animal disease diagnosis using im- 
munoassay and labelled DNA probe techniques: Proceedings of a 
final research co-ordination meeting of an FAO/IAEA/SIDA co- 
ordinated research programme held in Heredia, Costa Rica, 22-26 
October 1990. 196p. Order Number DE92642251. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Fiuorogenic and chromogenic substrates were used in direct and 
trapping enzyme linked immunosorbent assays for the detection of 
mouse IgG and foot and mouth disease virus (FMDV). The detec- 
tion limits for both antigens were compared, using different 
combinations of enzymes and substrates. Various times and con- 
centrations of chemicals were used to obtain maximum sensitivity 
for both systems. Similar sensitivities were found using fluorogenic 
and chromogenic substrates. Tetramethyl benzidine substrate for 
horse radish peroxidase enzyme conjugates was found to attain 
the highest sensitivity levels for chromogenic assays (0.12 ng IgG/ 
ml and 1.0 ng/ml FMDV respectively), after 10 min incubation. Of 
the two fluorogenic enzyme/substrates studied, B-galactosidase 
was the most sensitive but required extended incubation times (2-3 
h) as compared with chromogenic systems. Special microplates for 
fluoro-immunoassay were compared with conventional microplates 
and no advantage was found to justify their use. An alkaline phos- 
phatase anti-guinea pig conjugate was used to confirm the 
equivalence of fluorogenic and chromogenic substrates in terms of 
sensitivity. A comparison of the amount of signal generated using 
various concentrations of enzyme in the absence of antigen was 
made for two different alkaline phosphatase conjugates to obtain 
theoretical sensitivity limits. One possible advantage of fluorogenic 
substrates is that high binding ratio can improve the confidence in 
discrimination of positive results. (author). 3 refs, 6 figs, 5 tabs. 


29770 (IAEA-TECDOC-€57, pp. 31-42) How well do serodl- 
agnostic testes predict the infection or disease status of 
animalis?. Jacobson, R.H. (New York State College of Veterinary 
Medicine, Ithaca, NY (United States). Diagnostic Lab.). Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, 
Vienna (Austria). Jul 1992. (CONF-9010505-: Final research co- 
ordination meeting on regional network for Latin America on animal 
disease diagnosis using immunoassay and labelled DNA probe 
techniques, Heredia (Costa Rica), 22-26 Oct 1990). In Regional 
network for Latin America on animal disease diagnosis using im- 
munoassay and labelled DNA probe techniques: Proceedings of a 
final research co-ordination meeting of an FAO/IAEA/SIDA co- 
ordinated research programme held in Heredia, Costa Rica, 22-26 
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October 1990. 196p. Order Number DE92642251. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Serodiagnostic test results do not always predict the disease sta- 
tus of an animal as might be expected. When few false negative 
and few false positive test results are reported for a test (high test 
sensitivity and specificity), the assumption is that the test is a very 
accurate predictor of infection/disease status. This assumption is 
correct if the disease prevalence is high. However, when disease 
prevalence drops to, for instance, 0.1%, such as may occur after 
several years of a vaccination campaign, a test having a sensitivity 
of 99% and a specificity of 99% becomes a poor predictor of in- 
fected animals: in this scenario, a positive test result will be wrong 
91% of the time. A negative test result, however, virtually always 
will correctly identify uninfected animals when prevalence of infec- 
tion remains low. The purpose of this paper is to offer an intuitive 
approach toward an understanding of the statistical terminology 
associated with serodiagnostic test results. It also provides a sim- 
plified method for computing the reliability (predictive value) of test 
results. The differential diagnosis is better served when the 
strengths and weaknesses of serotest results are fully understood. 
(author). 11 refs, 5 tabs. 


29771 (IAEA-TECDOC-—657, pp. 45-50) Specific quantifice- 
tion of whole virions of foot and mouth disease virus in a 
sandwich ELISA using a monoclonal antibody. Crowther, J.R. 
(Pirbright Lab., Pirbright (United Kingdom). Inst. for Animal Health). 
Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul- 
ture, Vienna (Austria). Jul 1992. (CONF-9010505-: Final research 
co-ordination meeting on regional network for Latin America on ani- 
mal disease diagnosis using immunoassay and labelled DNA probe 
techniques, Heredia (Costa Rica), 22-26 Oct 1990). In Regional 
network for Latin America on animal disease diagnosis using im- 
munoassay and labelled DNA probe techniques: Proceedings of a 
final research co-ordination meeting of an FAO/AEA/SIDA co- 
ordinated research programme held in Heredia, Costa Rica, 22-26 
October 1990. 196p. Order Number DE92642251. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A monoclonal antibody (MAb) against a linear determinant on 
foot and mouth disease virus (FMDV) 01 Swiss VP1 (amino acids 
140-160) has been used to specifically measure the weight of 
whole particles (146S) in the presence of subunits (12S). The MAb 
is used both as capture antibody, when attached to a microtitre 
plate, and as detecting reagent conjugated with horse radish per- 
oxidase. The test also offers a qualitative assessment of antigen, 
since the epitope detected is sensitive to trypsin and other prote- 
olytic enzymes in tissues culture supernatants. This offers a 
specific and sensitive assay for the measurement of immunogenic 
particles during vaccine manufacture without the need for sucrose 
density gradient centrifugation and use of polyacrylamide gel elec- 
trophesis to analyse possible VP1 cleavage. (author). 1 ref., 5 figs. 


29772 (IAEA-TECDOC-657, pp. 51-58) A serological survey 
and the diagnosis of pseudorables virus among pigs in Ar- 
gentina. Echeverria, M.G. (La Plata Univ., La Plata (Argentina). 
Dept. of Virology); Nosetto, E.0.; Etcheverrigaray, M.E.; Galosi, 
C.M.; Fonrouge, R.D.; Gimeno, E.J.; Pereyra, N.B.; Belak, K. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, 
Vienna (Austria). Jul 1992. (CONF-9010505—: Final research co- 
ordination meeting on regional network for Latin America on animal 
disease diagnosis using immunoassay and labelled DNA probe 
techniques, Heredia (Costa Rica), 22-26 Oct 1990). In Regional 
network for Latin America on animal disease diagnosis using im- 
munoassay and labelled DNA probe techniques: Proceedings of a 
final research co-ordination meeting of an FAO/IAEA/SIDA co- 
ordinated research programme held in Heredia, Costa Rica, 22-26 
October 1990. 196p. Order Number DE92642251. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An enzyme linked immunosorbent assay (blocking ELISA) was 
used to detect antibodies to pseudorabies virus (PRV) in serum 
samples from 5955 pigs. The results of this test indicated that 
10.5% of the samples were positive to pseudorabies. Virus neutral- 
ization (VN) test was used as a confirmatory test on 207 positive 
and 191 negative sera respectively. Using the VN test as standard, 
the ELISA showed a relative specificity and sensitivity of 88.8% 
and 98.9% respectively. An outbreak of pseudorabies was also 





studied by virological, immuno-histochemical and in situ nucleic 
acid hybridization methods. (author). 17 refs, 2 figs, 3 tabs. 


29773 (IAEA-TECDOC-657, pp. 59-64) Development of an 
indirect and a dot ELISA to detect antibodies to porcine pseu- 
dorabies virus in Argentina. Nosetto, E.O. (La Plata Univ., La 
Plata (Argentina). Dept. of Virology); Echeverria, M.G.; Gimeno, 
E.J.; Pecoraro, M.R.; Etcheverrigaray, M.E. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Jul 
1992. (CONF-9010505—: Final research co-ordination meeting on 
regional network for Latin America on animal disease diagnosis us- 
ing immunoassay and labelled DNA probe techniques, Heredia 
(Costa Rica), 22-26 Oct 1990). In Regional network for Latin Amer- 
ica on animal disease diagnosis using immunoassay and labelled 
DNA probe techniques: Proceedings of a final research co- 
ordination meeting of an FAO/AEA/SIDA co-ordinated research 
programme held in Heredia, Costa Rica, 22-26 October 1990. 
196p. Order Number DE92642251. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Indirect and dot enzyme linked immunosorbent assays (ELISAs) 
were developed to detect antibodies to pseudorabies virus (PRV) 
in serum samples of 321 pigs. The Argentine CL 15 PRV strain 
was used as the source of virus. Nonidet P-40-solubilized infected 
and mock infected cell lysates were used as antigens. The results 
of these tests were compared with those of a blocking ELISA and 
virus neutralization (VN) test. There was a 100% agreement be- 
tween the indirect and dot-ELISAs. Using VN as standard, the 
blocking ELISA and the indirect ELISA showed 97.6% and 100% 
relative sensitivity and 96.9% and 99% relative specificity respec- 
tively. The sensitivity of the blocking ELISA was lower than that of 
the other tests. (author). 11 refs, 2 figs, 2 tabs. 


29774 (IAEA-TECDOC-657, pp. 65-72) Comparison be- 
tween results of virus neutralization test and those of two 
ELISAs when screening for antibodies to virus 
in Thailand. Wongwatcharadumrong, R. (Chulalongkorn Univ., 
Bangkok (Thailand). Dept. of Pathology); Moreno Lopez, J. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, 
Vienna (Austria). Jul 1992. (CONF-9010505—: Final research co- 
ordination meeting on regional network for Latin America on animal 
disease diagnosis using immunoassay and labelled DNA probe 
techniques, Heredia (Costa Rica), 22-26 Oct 1990). In Regional 
network for Latin America on animal disease diagnosis using im- 
munoassay and labelled DNA probe techniques: Proceedings of a 
final research co-ordination meeting of an FAO/IAEA/SIDA co- 
ordinated research programme held in Heredia, Costa Rica, 22-26 
October 1990. 196p. Order Number DE92642251. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The virus neutralization (VN) test and two enzyme linked im- 
munosorbent assays (blocking and indirect ELISAs) were used to 
detect antibodies to pseudorabies virus on serum samples from 
1000 pigs from the central part of Thailand. Using the VN test as 
standard, the blocking and indirect ELISAs showed respectively 
95.12% and 99.37% relative sensitivity and 92.0% and 93.5% rela- 
tive specificity. The two ELISAs were both considered as practical 
alternatives to the VN test. However, the indirect ELISA was the 
more suitable test for the routine screening for antibodies to pseu- 
dorabies virus in Thailand. (author). 22 refs, 1 fig., 3 tabs. 


29775 (IAEA-TECDOC-657, pp. 73-76) Porcine pseudora- 
bles: ELISA test as part of a herd control scheme in pigs in 
the state of Rio Grande do Sul (Brazil). Martins, R.M. (Instituto 
de Pesquisas Veterinarias "Desiderio Finamor’, Porto Alegre 
(Brazil)); Salvo, E.0.; Oliveira, L.G.; Cunha, A.C. da; Trevisol, |.M.; 
Guizaardi, |.|.; Souza, R. de. Joint FAO/IAEA Div. of Nuclear Tech- 
niques in Food and Agriculture, Vienna (Austria). Jul 1992. 
(CONF-9010505-: Final research co-ordination meeting on re- 
gional network for Latin America on animal disease diagnosis using 
immunoassay and labelled DNA probe techniques, Heredia (Costa 
Rica), 22-26 Oct 1990). In Regional network for Latin America on 
animal disease diagnosis using immunoassay and labelled DNA 
probe techniques: Proceedings of a final research co-ordination 
meeting of an FAO/IAEA/SIDA co-ordinated research programme 
held in Heredia, Costa Rica, 22-26 October 1990. 196p. Order 
Number DE92642251. Source: OSTI; NTIS (US Sales Only); INIS. 
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A serological survey to detect antibodies to porcine pseudorabies 
(PR) was carried out using an indirect ELISA test which uses a 
protein A peroxidase conjugate. 2908 serum samples were col- 
lected from 30 nucleus pig breeding farms located in 21 different 
municipalities in the State of Rio Grande do Sul. The tests were 
part of a programme of farm certification of freedom from pseu- 
dorabies disease designed to control and eradicate the disease. 
No animals were found to be positive. (author). 4 refs. 


29776 (IAEA-TECDOC-657, pp. 93-98) Epidemiological 
studies on orbiviruses in Indonesian livestock. Sendow, |. (Re- 
search Inst. for Veterinary Science, Bogor (Indonesia)); Daniels, 
P.W.; Ronohardjo, P. Joint FAO/IAEA Div. of Nuclear Techniques 
in Food and Agriculture, Vienna (Austria). Jul 1992. (CONF- 
9010505-: Final research co-ordination meeting on regional 
network for Latin America on animal disease diagnosis using im- 
munoassay and labelled DNA probe techniques, Heredia (Costa 
Rica), 22-26 Oct 1990). In Regional network for Latin America on 
animal disease diagnosis using immunoassay and labelled DNA 
probe techniques: Proceedings of a final research co-ordination 
meeting of an FAO/IAEA/SIDA co-ordinated research programme 
held in Heredia, Costa Rica, 22-26 October 1990. 196p. Order 
Number DE92642251. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1987 sentinel herds of sheep, goats and cattle were estab- 
lished to study the seasonality and range of orbiviruses affecting 
livestock in Indonesia. To fully utilize the material and data avail- 
able from these herds it has been necessary to establish viral 
isolation and identification methods, serological techniques based 
around the ELISA and methods for insect trapping and identifica- 
tion. To a large extent these methodologies have now been 
introduced into the Research Institute for Veterinary Science. Initial 
results have shown a distinct link between insect activity and the 
onset of virus activity in ruminants and at present bluetongue virus 
types 9 and 7 have been isolated. These studies will continue with 
particular emphasis on the local production of reagents for virus 
isolation and the ELISA. (author). 9 refs, 4 tabs. 


29777 (IAEA-TECDOC-657, pp. 115-127) Prevalence of 
Chlamydia psittaci infections in domestic ruminants In Mexico, 
determined by an indirect ELISA and Isolation of Chiamydiae. 
Perez Martinez, J.A. (Universidad Nacional Autonoma de Mexico, 
Mexico City (Mexico). Dept. de Bacteriologia); Escalante Ochoa, 
C.; Angulo Blanco, G.; Villa Sandoval, J.; Miranda Morales, R.E.; 
Romero Martinez, J.; Ducoing Watty, A. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Jul 
1992. (CONF-9010505-—: Final research co-ordination meeting on 
regional network for Latin America on animal disease diagnosis us- 
ing immunoassay and labelled DNA probe techniques, Heredia 
(Costa Rica), 22-26 Oct 1990). In Regional network for Latin Amer- 
ica on animal disease diagnosis using immunoassay and labelled 
DNA probe techniques: Proceedings of a final research co- 
ordination meeting of an FAO/IAEA/SIDA co-ordinated research 
programme held in Heredia, Costa Rica, 22-26 October 1990. 
196p. Order Number DE92642251. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An indirect ELISA was developed and standardized for detection 
of anti-Chlamydia-psittaci antibodies in domestic ruminants in 
Mexico. Two chlamydial antigens (Ags) were evaluated. The partic- 
ulated Ag consisted of partially-purified infectious chlamydial 
elementary bodies. The soluble Ag was a heat-treated deoxicholate 
extract from L-cells infected with Chlamydia. The test standardiza- 
tion included the comparison of different substrates (OPD vs 
ABTS) and different washing solutions (1M NaC1 vs PBS), the 
OPD and the PBS giving higher specific absorbance (A) values. 
395 sera from apparently healthy cows and 84 sera from cows that 
aborted were assayed with a HRP-antibovine IgG conjugate. 529 
sera from apparently healthy sheep, 444 from apparently healthy 
goats, and 65 sera from goats experiencing an outbreak of abor- 
tions were tested with a HRP-antisheep IgG conjugate. All sera 
were screened with the particulated Ag, but only the sera from ani- 
mals with a history of abortion and 245 sera from sheep were 
screened with the soluble Ag. No evidence was found to incrimi- 
nate Chlamydia as a cause of abortion in the population studied, 
but a high prevalence of seropositive animals was found. The sero- 
logical studies suggested a wide exposure of the populations 
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assayed to Chlamydia psittaci perhaps due to the presence of ani- 
mals bearing subclinical intestinal infections and shedding the 
organism in the feces. This hypothesis was confirmed by isolating 
chlamydiae in cell cultures and mice. Four (13.3%) out of 30 sheep 
were found infected by either procedure, 2 of them being also posi- 
tive by ELISA. (author). 5 refs, 6 figs, 2 tabs. 


29778 (IAEA-TECDOC-657, pp. 131-137) Comparison of 
five serological tests to detect Brucella abortus antibodies and 
@ report on prevalence of the disease in livestock in the state 
of Yucatan, Mexico. Dajer, A. (Universidad Autonoma de Yucatan, 
Yucatan (Mexico). Facultad de Medicina Veterinaria y Zootecnia); 
Gutierrez, E.; Honhold, N.; Zapata, D.; Villegas, S. Joint FAO/IAEA 
Div. of Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria). Jul 1992. (CONF-9010505-: Final research co-ordination 
meeting on regional network for Latin America on animal disease 
diagnosis using immunoassay and labelled DNA probe techniques, 
Heredia (Costa Rica), 22-26 Oct 1990). In Regional network for 
Latin America on animal disease diagnosis using immunoassay 
and labelled DNA probe techniques: Proceedings of a final re- 
search co-ordination meeting of an FAO/IAEA/SIDA co-ordinated 
research programme held in Heredia, Costa Rica, 22-26 October 
1990. 196p. Order Number DE92642251. Source: OSTI; NTIS 
(US Sales Only); INIS. 

One hundred and seventy five sera samples from cattle were 
tested for reactions to 5 serological tests for Brucella antibodies. 
The tests used were Rose Bengal (RBT), 2-mercaptoethanol 
(2ME), rivanol (R), ELISA and complement fixation (CFT). The last 
of these was used as a standard against which the others were 
compared. Overall sensitivity and specificity for the 4 other tests by 
comparison were as follows: RBT, 100%, and 38%; 2ME, 90 and 
99%; R, 86% and 100%, ELISA 97% and 99%. These figures var- 
ied within sub-groups of vaccinated and non-vaccinated animals. 
The ELISA test was able to differentiate vaccination and non- 
vaccination titres. Use of the RBT as a screening test followed by 
either CFT or ELISA for confirmation would yield the most reliable 
results. 2323 samples from cattle on 66 farms were tested with 
RBT as a screening test and 2ME for confirmation. 2.5% were pos- 
itive for Brucella antigens. 1583 samples from pigs on 61 farms 
were tested by the same procedure and none was found to be 
positive for Brucella antibodies. (author). 13 refs, 1 fig., 5 tabs. 


29779 (IAEA-TECDOC-657, pp. 139-149) The use of ELISA 
to detect antibodies to Brucella abortus in naturally infected 
cattle. Marino, O.C. (Instituto Colombiano Agropecuario (ICA), Bo- 
gota (Colombia). Centro de Investigaciones en Salud Animal 
(CEISA)); Rueda de C, E.; Leon, L.S. de; Ramirez, C. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, 
Vienna (Austria). Jul 1992. (CONF-9010505—: Final research co- 
ordination meeting on regional network for Latin America on animal 
disease diagnosis using immunoassay and labelled DNA probe 
techniques, Heredia (Costa Rica), 22-26 Oct 1990). In Regional 
network for Latin America on animal disease diagnosis using im- 
munoassay and labelled DNA probe techniques: Proceedings of a 
final research co-ordination meeting of an FAO/IAEA/SIDA co- 
ordinated research programme held in Heredia, Costa Rica, 22-26 
October 1990. 196p. Order Number DE92642251. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

An indirect ELISA using the immunodominant antigen, smooth 
lipopolysaccharide (SLPS) of Brucella abortus, was used to detect 
antibodies in a statistically selected dairy cattle population from the 
Sabana of Bogota (Colombia). Based on the FAO/IAEA Brucella 
ELISA kit, the test was standardized in terms of plates, reagents 
and reference sera. Quality control for routine testing was also es- 
tablished. Calculation of the appropriate cut-off optical density 
(O.D) value for negativity was made after discriminant analysis and 
examination of the frequency of the sera distributed as positive or 
negative. The sensitivity and specificity of the ELISA for diagnosis 
of Brucella infection were compared to the complement fixation 
(CF) test results and were 94.8% and 96.0% respectively. The use 
of ELISA for monitoring bovine populations undergoing an eradica- 
tion of brucellosis is recommended. The application of an ELISA 
using B. bovis outer membrane proteins (OMP) as antigen is dis- 
cussed. (author). 38 refs, 3 figs, 4 tabs. 
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29780 (IAEA-TECDOC-—657, pp. 151-162) Comparison of an 
indirect enzyme immunoassay and conventional serological 
techniques for the detection of bovine antibody to Brucella 
abortus. Saravi, M.A. (Instituto Nacional de Tecnologia 
Agropecuaria, Moron, Buenos Aires (Argentina). Inst. de Bacteri- 
ologia); Gregoret, R.J.; Wright, P.F.; Gall, D.E.J. Joint FAO/IAEA 
Div. of Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria). Jul 1992. (CONF-9010505-: Final research co-ordination 
meeting on regional network for Latin America on animal disease 
diagnosis using immunoassay and labelled DNA probe techniques, 
Heredia (Costa Rica), 22-26 Oct 1990). In Regional network for 
Latin America on animal disease diagnosis using immunoassay 
and labelled DNA probe techniques: Proceedings of a final re- 
search co-ordination meeting of an FAO/IAEA/SIDA co-ordinated 
research programme held in Heredia, Costa Rica, 22-26 October 
1990. 196p. Order Number DE92642251. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The diagnostic performance of an indirect enzyme linked im- 
munosorbent assay (ELISA) for the diagnosis of bovine brucellosis 
was compared with that of 2 conventional screening tests, the 
Rose Bengal (RB) and the buffered plate antigen (BPA) tests, as 
well as 2 confirmatory tests, the 2-mercaptoethanol (2-ME) and the 
complement fixation (CF) tests. In general, the specificity of the 
ELISA was comparable to the 2-ME and the CF and the sensitivity 
of the ELISA appears to be slightly higher than these two assays. 
The ELISA would therefore be a reasonable substitute for either of 
these confirmatory assays. The BPA demonstrated a much higher 
sensitivity than the RB, which would make the BPA a superior 
screening test. 8 refs, 3 tabs. 


29781 (IAEA-TECDOC-—657, pp. 163-172) Assessment of an 
indirect ELISA for the diagnosis of bovine tuberculosis. Ri- 
tacco, V. (Instituto Panamericano de Proteccion de Alimentos y 
Zoonosis (INPAZ), Buenos Aires (Argentina)); Lopez, B.; Kantor, 
I.N. de; Barrera, L.; Nader, A.; Fliess, E. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Jul 
1992. (CONF-9010505-: Final research co-ordination meeting on 
regional network for Latin America on animal disease diagnosis us- 
ing immunoassay and labelled DNA probe techniques, Heredia 
(Costa Rica), 22-26 Oct 1990). In Regional network for Latin Amer- 
ica on animal disease diagnosis using immunoassay and labelled 
DNA probe techniques: Proceedings of a final research co- 
ordination meeting of an FAO/IAEA/SIDA co-ordinated research 
programme held in Heredia, Costa Rica, 22-26 October 1990. 
196p. Order Number DE92642251. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The sensitivity and specificity of an ELISA for the detection of 
bovine IgG anti-Mycobacterium bovis (M. bovis) antibodies were 
73.6% and 94.1% respectively, as determined in 53 bacteriologi- 
cally confirmed tuberculous cattle and 101 healthy cattle from a 
tuberculosis-free area. In addition, the results of ELISA and tuber- 
culin tests in 149 cattle were compared with those of subsequent 
necropsy studies. Both tests failed to detect 2 animals with tuber- 
culous lesions and positive M. bovine culture. Three of 12 cattle, in 
which M. bovine was isolated but no lesions were found, reacted to 
tuberculin as did 2 of 7 cattle that had atypical mycobacterial infec- 
tion. In none of these animals was it possible to detect antibody 
titres against M. bovis. In 128 cattle that had no lesions nor the 
presence of mycobacteria, 6 were tuberculin reactors and 7 others 
had antibody titres against M. bovis. Negative results were ob- 
tained by ELISA in 21 of 22 paratuberculous cattle. Antibody titres 
were not detected in 88.9% to 96.4% of 697 cattle in three tests 
from two tuberculin negative herds of an endemic area. In a herd 
with proven M. bovis infection, the distribution of seropositive 
animals in tuberculin and non-tuberculin reactors was similar. Anti- 
body responses to cutaneous tuberculin stimuli were observed in 4 
cattle experimentally infected with M. bovis, but only in 2 of 10 
healthy controls after repeated PPD stimuli. Nine controls which 
had either received a single tuberculin dose or no inoculation 
showed no increase in antibody levels. The low sensitivity of this 
ELISA limits its usefulness as a diagnostic tool for identifying indi- 
vidual tuberculous animals in eradication campaigns. However, it 
could be helpful in epidemiological surveillance if further field test- 
ing indicates that infected herds can be identified by ELISA. 
(author). 21 refs, 2 figs, 2 tabs. 





29782 (IAEA-TECDOC-657, pp. 175-177) A serological sur- 
vey using ELISA tor Babesia bovis infection of cattle in Turkey. 
Duzgun, A. (Turkish Atomic Energy Authority, Ankara (Turkey). 
Lalahan Nuclear Research Inst. of Animal Health); Alabay, M.; 
Emre, Z.; Cerci, H.; Cakmak, A. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Jul 1992. 
(CONF-9010505—: Final research co-ordination meeting on re- 
gional network for Latin America on animal disease diagnosis using 
immunoassay and labelled DNA probe techniques, Heredia (Costa 
Rica), 22-26 Oct 1990). In Regional network for Latin America on 
animal disease diagnosis using immunoassay and labelled DNA 
probe techniques: Proceedings of a final research co-ordination 
meeting of an FAO/IAEA/SIDA co-ordinated research programme 
held in Heredia, Costa Rica, 22-26 October 1990. 196p. Order 
Number DE92642251. Source: OSTI; NTIS (US Sales Only); INIS. 

A total of 1428 serum samples collected from cattle in six differ- 
ent regions of Turkey during 1986 to 1989 were screened for 
antibodies against Babesia bovis. A recombinant DNA B. bovis - 
derived antigen was used in an indirect ELISA. The results indi- 
cated the presence of B. bovis antibodies in 51.2% of the cattle. 
(author). 6 refs, 1 tab. 


29783 (IAEA-TECDOC-657, pp. 179-184) The use of ELISA 
for the diagnosis of Babesia bovis in cattle in Mexico. Garcia 
Vazquez, Z. (Centro Nacional de Investigaciones Disciplinarias en 
Microbiologia (CIVAC), Estado de Morelos (Mexico). Inst. Nacional 
de Investigaciones Forestales y Pecuarias); Rosario Cruz, R.; 
Solorzano Salgado, N.; Espin, A. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Jul 1992. 
(CONF-9010505—: Final research co-ordination meeting on re- 
gional network for Latin America on animal disease diagnosis using 
immunoassay and labelled DNA probe techniques, Heredia (Costa 
Rica), 22-26 Oct 1990). In Regional network for Latin America on 
animal disease diagnosis using immunoassay and labelled DNA 
probe techniques: Proceedings of a final research co-ordination 
meeting of an FAO/IAEA/SIDA co-ordinated research programme 
held in Heredia, Costa Rica, 22-26 October 1990. 196p. Order 
Number DE92642251. Source: OSTI; NTIS (US Sales Only); INIS. 

The ELISA kit provided by the FAO/IAEA for the diagnosis of 
Babesia bovis was used for a survey on 1330 bovine sera from 25 
herds collected in the States of Morelos (n=384) and Veracruz 
(n=936) in the southern part of Mexico. Serum sampling was car- 
ried out from May 1989 to June 1990. The results indicate an 
overall prevalence of 63% corresponding to a prevalence of 52% 
for the State of Morelos and 67% for the State of Veracruz. The 
inoculation rates for these 25 herds indicated that an enzootic sta- 
bility existed. Herds with different prevalence rates (85% and 56%) 
had similar inoculation rates and herds with similar prevalence 
rates of 75% had different inoculation rates 0.003 and 0.0017 re- 
spectively. The prevalence rates obtained in this study were similar 
to other surveys in Mexico using the IF test. (author). 10 refs, 2 
figs, 1 tabs. 


29784 (IAEA-TECDOC-657, pp. 185-191) Evaluation of an 
Indirect ELISA for the diagnosis of Babesia bovis in Uruguay. 
Cardozo, H. (Centro de Investigaciones Veterinarias "Miguel C. Ru- 
bino”, Montevideo (Uruguay)); Solari, M.A.; Etchebarne, J. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, 
Vienna (Austria). Jul 1992. Contract IAEA-R-4604/50. (CONF- 
9010505-: Final research co-ordination meeting on regional 
network for Latin America on animal disease diagnosis using im- 
munoassay and labelled DNA probe techniques, Heredia (Costa 
Rica), 22-26 Oct 1990). In Regional network for Latin America on 
animal disease diagnosis using immunoassay and labelled DNA 
probe techniques: Proceedings of a final research co-ordination 
meeting of an FAO/AEA/SIDA co-ordinated research programme 
held in Heredia, Costa Rica, 22-26 October 1990. 196p. Order 
Number DE92642251. Source: OSTI; NTIS (US Sales Only); INIS. 

In initially establishing the FAO/IAEA indirect ELISA for the detec- 
tion of antibodies to Babesia bovis, the optical density (OD) values 
of sera from known positive or negative local cattle were compared 
to the OD values obtained from the negative and positive reference 
sera provided with the ELISA kit. The percentage of false positive 
and negative sera were 2.53% and 2.97% respectively. The cut-off 
values for the negative reference serum in the kit were compared 
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with those of a local negative population. These values were found 
to be similar. The specificity of the test was evaluated by testing 30 
sera from animals experimentally infected with Anaplasma 
marginale and 30 sera from animals infected with Babesia bigem- 
ina. These were no cross-reaction either between A. marginale and 
B. bovis or between B. bigemina and B. bovis. A serological survey 
using this ELISA kit was carried out on animals from an enzootic 
area and an area free from the vecot Boophilus microplus. 53 out 
of 282 animals (18.8%) in the enzootic area were positive whilst all 
the animals (113) from the free area were negative. This study 
would indicate that the FAO/IAEA ELISA kit has a sensitivity of 
around 98% and specificity of 97%. (author). 8 refs, 2 figs, 2 tabs. 


29785 (INIS-mf—13329, pp. 101-103) Scanning tunneling mi- 
croscopy of biological molecules. Cotterill, G.F. (Newcastle 
Univ. (Australia). Dept. of Physics); O'Connor, D.J.; MacDonald, 
R.J.; Gani, J.S.; Burns, G.F. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights (Australia). 1991. 212p. (CONF- 
9111178: 7. Australian conference on nuclear techniques of 
analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Australian 
conference on nuclear techniques of a : proceedings. Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

Scanning Tunnelling (STM) has been used to image 
a number of biological molecules including thrombospondin and 
glycoprotein 88 (GP88). In this paper, STM images which clearly 
resolve the morphology of these molecules are presented. Ulti- 
mately, it is hoped that STM will provide information about the 
interaction between these molecules after overcoming problems 
associated with sample preparation and reproducibility of results 
which are discussed. 4 refs., 2 figs. 


29786 (INIS-mf-13335) Food Irradiation Newsletter. V. 16, 
no. 1. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). May 1992 56p. Order Number 
DE92642271. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture. 

This newsletter contains a report on the final FAO/IAEA Re- 
search Coordination Meeting (RCM) on the use of irradiation to 
control the infectivity of food-borne ites, held in Mexico City in 
June, 1991, and a brief summary of the second FAO/IAEA RCM 
on the Asian Regional Cooperative Project on food irradiation, with 
emphasis on process control and acceptance. The workshops and 
training courses held between September and December 1991 are 
presented, and a short article reports the opening of the USA's first 
commercial food irradiator and describes the initial public reaction. 


29787 (IPEN-PUB-362) Evaluation of the RIAKALK: a mi 
crocomputer radioimmunoassay data-processing program. 
Borghi, V.C.; Lin, L.H.; Lopes, E.M.L.; Moraes, V.K. de. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
Feb 1992. 19p. (in Portuguese). (CONF-9007178-: 42. annual 
meeting of the Brazilian Society for the Advancement of Science, 
Porto Alegre (Brazil), 8-13 Jul 1990). Order Number DE92640590. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This work evaluates the applicability of the RIAKALK program for 
the processing of radioimmunoassay (RIA) data at IPEN-CNEN/SP 
laboratory. The RIAKALK was written in Applesoft BASIC and had 
to be adapted to run on the IBM-PC under SIM/DOS operating 
system of our microcomputer. Its suitability was tested on labora- 
tory data of several hormonal RIAs, comparing the results 
processed computationally with those obtained manually. The pro- 
gram proved to be quite suitable for the analysis of these data, 
being thus implanted at the laboratory. (author). 


29788 (NIRS-RSD-97) Radioactivity survey data in Japan, 
part 2: Dietary materials. National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1992. 40p. Order Number DE92556779. 
Source: OSTI; NTIS; INIS. 

The collection and pretreatment of the samples of total diet, rice, 
milk, vegetables, tea, fish, shellfish and seaweeds are described. 
These samples are carbonized and ashed. The preparation of the 
samples for analysis is explained. Al! the ashed samples are treated 
by the similar procedure. The method of separating strontium-90 
and cesium-137 and the determination of stable strontium, calcium 
and potassium are described. After the radiochemical separation, 
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the activity of the mounted precipitates is counted by using low 
background beta counters normally for 60 to 90 min. The net sam- 
ple counting rates are corrected for counter efficiency, recovery, 
self absorption and decay to obtain the content of strontium-90 and 
cesium-137 per sample aliquot. The results in various districts in 
Japan from November, 1990 to March, 1991 are given. (K.I.). 
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Refer also to citation(s) 27909, 27930, 28154, 28216, 28333, 
28399, 28430, 28835, 29374, 29597, 29615, 29616, 29686, 29689, 
29696, 29699, 29729, 29742, 29747, 29752, 29841, 29842, 30100, 
30368, 30372, 30418 


29789 (AECS-PR/SDB-21) Genetic effects of ionising radi 
ation. Saunders, P.A.H. (UKAEA Harwell Lab. (United Kingdom). 
Environmental and Medical Science Div.). UKAEA Harwell Lab. 
(United Kingdom). Environmental and Medical Science Div. Dec 
1991. 21p. Translated from Atom (London) (Jun 1981) (no.296) p. 
146-151. The article is also appeared in Nuclear Energy (Jun 
1981) v. 20(3) p. 251-256. (in Arabic). Order Number DE92638146. 
Source: OSTI; NTIS (US Sales Only); INIS. 

lonizing radiation effects on the gem cells, which can result in 
genetic abnormalities, are described. The basic mechanisms of ra- 
diation interactions with chromosomes, or specifically DNA, which 
can result in radiation induced mutation are discussed. Methods of 
estimating genetic risks, and some values for quantitative risk esti- 
mates are given. (U.K.). 13 refs., 2 figs., 1 tab. 


29790 (ANU/CP-—75218) Effects of low-dose radiation on 


gene expression in Syrian hamster embryo cells: Comparison 
of JANUS neutrons and gamma rays. Woloschak, G.E.; Chang- 


Liu, C.M. Argonne National Lab., IL (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-920720-1: International 
conference on low dose irradiation and biological defense mecha- 
nisms, Kyoto (Japan), 12-16 Jul 1992). Order Number 
DE92016176. Source: OSTI; NTIS; INIS; GPO Dep. 

Past work by or group and others has shown the modulation of 
specific genes following exposure of cells to ionizing radiation. 
Many classes of genes have been found to be modulated in re- 
sponse to ionizing radiation, including those encoding cytoskeletal 
elements, cell growth arresting proteins, cytokines, and cellular 
oncogenes. The functions of this specific modulation of gene ex- 
pression are currently being investigated by several groups: it has 
been suggested that gene modulation in response to radiation 
plays a role in the cellular repair of DNA damage, cell survival, or 
cellular transformation. Several groups have examined induction of 
nuclear proto-oncogenes following exposure to DNA-damaging 
agents. In all experiments, we examined modulation of gene ex- 
pression by ionizing radiations in Syrian hamster embryo (SHE) 
fibroblasts, which are normal diploid cells that can be neoplastically 
transformed by low doses of ionizing radiations. Cells plated in 
100-mm Petri plates containing 10 mi of medium were irradiated 
with ©°C +-rays or fission-spectrum neutrons (0.85 MeV) from the 
JANUS reactor. All irradiations were performed at 37°C on cycling 
cells; equitoxic doses of neutrons and +-rays were selected on the 
basis of survival data. 


29791 (BNL-47681) National Synchrotron Light Source an- 
giography personnel protection interlock. Gmuer, N.; Larson, 
R.; Thomlinson, W. Brookhaven National Lab., Upton, NY (United 
States). Jun 1992. 61p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Order Number 
DE92018149. Source: OSTI; NTIS; INIS; GPO Dep. 

This document has been written to describe the safety system 
operation at the NSLS X17B2 beamline Synchrotron Medical 
Research Facility (SMERF). The angiography exposure process in- 
volves scanning a patient up and down through dual fixed-position 
x-ray beams; exposure is controlled by opening and closing a fast- 
acting Safety Shutter mechanism at precise times in relation to the 
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up and down motion of the scan chair. The fast-acting Safety Shut- 
ter mechanism is the primary radiation-stopping element protecting 
the patient while the chair is at rest and while it is reversing direc- 
tions during the scan. Its fail-safe and fast operation is essential for 
the safety of the patient. Operation of X17B2 as a human subject 
angiography station necessitates the implementation of a personnel 
protection interlock system that, in conjunction with the Safety 
Shutters: permits safe access to the patient exposure area while 
the synchrotron radiation beam is illuminating the upstream dual 
energy monochromator; allows a patient to be imaged by the 
monochromatized beam under the supervision of a Responsible 
Physician, with scan chair motion and precision shutter actuation 
regulated by an angiography control computer, while providing a 
suitable number of safeguards against accidental radiation expo- 
sure; has different modes of operation to accommodate equipment 
set-up, test, and calibration; and patient exposure; and ensures the 
quick extinction of the beam if a potentially unsafe condition is de- 
tected. The interlock system which performs these safety functions 
is called the Angiography Personnel Protection Interlock (APPI). 
The APPI Document is organized such that the level of detail 
changes from a general overview to detailed engineering drawings 
of the hardware system. 


29792 (CONF-9205144-3) Comparison of initial intercep- 
tion and retention of wet-deposited contaminants on leaves of 
coniferous and broad-leafed forest species with other com- 
mon vegetation types. Hoffman, F.O. (Oak Ridge National Lab., 
TN (United States)); Thiessen, K.M.; Rael, R.M. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Dynamic behavior of radionuclides in forests; 
Stockholm (Sweden); 18-22 May 1992. Order Number 
DE92017163. Source: OSTI; NTIS; GPO Dep. 

Simulated rain containing both soluble radionuclides and an in- 
soluble particle labelled with a radionuclide was manually applied 
to several kinds of vegetation. The plant species were chosen to 
represent extreme types of plant and leaf structure and included a 
conifer (Picea sp.), a broad-leafed tree (Acer sp.), and several 
herbaceous species. Each plot received 8.5 mm total simulated 
rain at an intensity of 17 mm h-'. For each plant type, the fraction 
of radioactive material in rain intercepted and initially retained by 
the vegetation was determined for a 9-um insoluble polystyrene 
microsphere labelle with '41Ce and the following cations and an- 
ions: 5'1Cr+, SSr2+, 19Cd2+ 7Be%, 131|_, and %5S0,2-. This 
fraction was determine in two ways: (1 ) the deposition per unit 
mass of vegetation was divided by the total amount applied per 
unit ground area (the mass interception factor, r/Y, m? kg~"), and 
(2) the deposition per unit leaf surface area was divided by the to- 
tal amount applied per unit ground area (the leaf area interception 
fraction, LAIF). The similarities in retention among plant species in- 
dicate that for moderate-intensity rainfall, the interception and initial 
retention at the top of a forest canopy may be similar to that of 
herbaceous growth in an open field. The differences among chemi- 
cal substances have a much more important effect on interception 
and initial retention than do the differences among plant species; 
the single most important consideration is whether chemical sub- 
stances in rainwater are present as cations, anions, or insoluble 
particles. 


29793 (DOE/ER/60408-4) Correlation of chromosome pat- , 
terns in human leukemic cells with exposure to chemicals 
and/or radiation: Comprehensive progress report, July 1991-— 
June 1992. Rowley, J.D. Chicago Univ., IL (United States). Jun 
1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER60408. Order Number 
DE92016973. Source: OSTI; NTIS; INIS; GPO Dep. 

This project seeks to defining the chromosome segments associ- 
ated with radiation induced leukemogenesis (treatment-related 
acute myeloid leukemia, or t-AML). Towards these goals genetic 
analysis of human chromosomes 5 and 7 continues to investigate 
correlation of treatment with balanced and unbalanced chromoso- 
mal translocations. Progress is being made in cloning the 
breakpoints in balanced translocations in t-AML, that is to clone the 
t(9;11) and t(11;19) breakpoints, to clone the t(3;21)(q26;q22) 
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breakpoints and to determine the relationship of these transloca- 
tions to prior exposure to topoisomerase II inhibitors. 11 figs. 3 figs. 


29794 (DOE/ER/60507—6) Radiogenic neoplasia in thyroid 
and mammary clonogens: Progress report, January 1, 1990— 
December 31, 1992. Clifton, K.H. Wisconsin Univ., Madison, WI 
(United States). Dept. of Human Oncology. 20 May 1992. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER60507. Order Number DE92016312. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have developed rat thyroid and mammary clonogen trans- 
plantation systems for the study of radiogenic cancer induction at 
the target cell level in vivo. The epithelial cell populations of both 
glands contain small subpopulations of cells which are capable of 
giving rise to monoclonal glandular structures when transplanted 
and stimulated with appropriate hormones. Previous results indi- 
cated that these clonogens are the precursor cells of radiogenic 
cancer, and that initiation, is common event at the clonegenic cell 
level. Detailed information on the physiologic control of clonogen 
proliferation, differentiation, and total numbers is thus essential to 
an understanding of the carcinogenic process. We report here 
studies on investigations on the relationships between grafted thy- 
roid cell number and the rapidity and degree of reestablishment of 
the thyroid-hypothalamus-pituitary feedback axis in thyroidec- 
tomized rats maintained on a normal diet or an iodine deficient 
diet; studies of the persistence of, and the differentiation potential 
and functional characteristics of, the TSH-(thyrotropin-) responsive 
sub- population of clonogens during goitrogenesis, the plateau- 
phase of goiter growth, and goiter involution; studies of changes in 
the size of the clonogen sub-population during goitrogenesis, goiter 
involution and the response to goitrogen rechallenge; and a large 
carcinogenesis experiment on the nature of the grafted thyroid cell 
number-dependent suppression of promotion/progression to neo- 
plasia in grafts of radiation-initiated thyroid cells. Data from these 
studies will be used in the design of future carcinogenesis experi- 
ments on neoplastic initiation by high and low LET radiations and 
on cell interactions during the neoplastic process. 


29795 (DOE/ER/60678—-4) Factors affecting mutational 
specificity induced by ionizing radiation and oxidizing radi- 
cals: Pr report. Strauss, B. Chicago Univ., IL (United 
States). [1992]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER60678. Order Number 
DE92015362. Source: OSTI; NTIS; GPO Dep. 

We propose to analyze the factors affecting the specificity of mu- 
tational change as induced by ionizing radiation and oxidizing 
radicals. We want to understand not only the rules the affect base 
substitution but also the mechanisms(s) by which additions and 
deletions are produced, since deletions are a common conse- 
quence of radiation. We wish to carry out this analysis in an in vitro 
mutation system that permits us to analyze the role of base se- 
quence, of polymerase and of mutagenic agent. Our system is 
designed to screen out most direct breaks as a cause of mutation 
and should indicate the changes resulting from base damage to 
the DNA. Questions addressed include: 1. What types of base 
substitution mutations are induced by ionizing radiation and oxidiz- 
ing radicals? 2. Are deletions and/or additions produced? 3. Is 
there a difference in type of mutation produced dependent on the 
polymerase used? Do mammalian polymerase plus their accessory 
factors result in different patterns of mutation. 4. What is the mech- 
anism by which base damage is converted to mutation. Our 
proposal was based on utilization of an in vitro system in which 
mutations generated by the in vitro copying of a reporter gene se- 
quence could be readily scored. 


29796 (DOE/ER/60745-T2) In vivo mutagenicity and clasto- 
genicity of ionizing radiation in nuclear medicine: Annual 
technical progress report, [1991]. Kelsey, K.T. Harvard Univ., 
Boston, MA (United States). School of Public Health. [1991]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-89ER60745. Order Number DE92016651. Source: 
OSTI; NTIS; GPO Dep. 

The overall goal of our research remains to investigate the muta- 
genic and clastogenic effects of exposure to low levels of ionizing 
radiation to human lymphocytes. Principally, we are studying 


hospital patients referred to a nuclear medicine department for di- 
agnostic cardiac imaging and nuclear medicine technologies who 
administer radionuclides. Emphasis in the first year, as described 
in the first progress report, was on optimization of the hprt mutation 
assay, measurement of mutant frequencies in patients imaged with 
thallium-201, and measurement of mutant frequencies in controls. 
Emphasis in the second year has been on measurements of (1) 
chromosome aberrations in patients imaged with thallium-201, (2) 
mutant frequencies in patients imaged with technetium-99, (3) mu- 
tant frequencies in nuclear medicine technicians and physical 
therapists, (4) mutant frequencies in patients treated for Hodgkins 
disease with radiotherapy. The progress in these areas is de- 
scribed. 


29797 (DOE/ER/60944-2) In-vivo measurements of Pb-210 
to determine cumulative exposure to radon daughters: A pilot 
study: Final report, 1 March, 1990-May 31, 1991. Laurer, G.R. 
(New York Univ. Medical Center, Tuxedo, NY (United States). 
Dept. of Environmental Medicine); Cohen, N.; Stark, A.; Ju, C. 
New York Univ. Medical Center, Tuxedo, NY (United States). Dept. 
of Environmental Medicine; New York State Dept. of Health, 
Albany, NY (United States). Bureau of Environmental and Occupa- 
tional Epidemiology. May 1991. 53p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER60944. 
Order Number DE92017389. Source: OSTI; NTIS; INIS; GPO Dep. 
The objective of this study is to demonstrate the feasibility of es- 
timating cumulative exposure of individuals to low concentrations of 
radon by measuring the amount of Pb-A-10 in their skeletons. This 
report presents progress to date establishing the validity of an vivo 
technique to measure skeletal burdens of Pb-210, accumulated 
from exposure to radon and radon progeny. With the skeletal 
content of Pb-210 and a model for Pb metabolism, cumulative ex- 
posure to radon and its short-lived daughters (radon/daughters) 
may be calculated for use in deriving a dose-response relationship 
between lung cancer and exposure to radon/daughters. Data are 
presented for 29 subjects exposed to “above-average” radon con- 
centrations in their homes, showing the correlation between 
measured Pb-210 burdens, and measured pCi/I and WLM expo- 
sure estimates. Their results are compared to measurements of a 
population of 24 subject’s presumed exposed to average concen- 
trations. Measurements of a Pennsylvania family exposed for a 
year in a home with an extremely high radon content are also pre- 
sented. Update of results of an ongoing study of the biological 
half-time of Pb-210 in man involving measurements, of a retired 
radiation worker with a 40 year old skeletal burden of Pb-210. 


29798 (DOE/ER/61076—-1) Development of a data base on 
radon in US homes and applications: Final technical report. 
Cohen, B.L. Pittsburgh Univ., PA (United States). Dept. of Physics 
and Astronomy. [1991]. 98p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER61076. Order Num- 
ber DE92017033. Source: OSTI; NTIS; GPO Dep. 

This research led to the development of the compilation of data 
on radon in homes which is included in this document. This 
research also contributed to the development of two papers analyz- 
ing the results. These are a case control study test and tests of the 
liner no-threshold theory for lung cancer induced by exposure to 
radon in residential buildings. 


29799 (DOE/NAS/RERF-3) Activities of the National 
Academy of Sciences in relation to the Radiation Effects Re- 
search Foundation: Annual performance report, June 1, 
1991—May 31, 1992. Edington, C.W. National Research Council, 
Washington, DC (United States). Board on Radiation Effects Re- 
search. Jun 1992. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-90ER60960. Order Number 
DE92017028. Source: OSTI; NTIS; GPO Dep. 

This progress report relates progress in the various research 
projects evaluating the late health effects, both somatic and ge- 
netic, resulting from radiation exposure of the survivors of the 
atomic bombs at Hiroshima and Nagasaki, Japan. Considerable 
progress has been made in the collection and utilization of the vari- 
ous epidemiological data bases. These include the Life Span 
Study, (LSS) cohort, the Adult Health Study (AHS) cohort, the In 
Utero cohort, the leukemia registry and the F-1 Study population. 
Important progress has been made in using RERF Tumor and 
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Tissue Registry records for evaluation of cancer incidence and ra- 
diation risk estimates for comparison with cancer mortality and risk 
in the LSS cohort. At the present time, a manuscript on the inci- 
dence of solid tumors (1950-1987) is undergoing internal and 
external review for publication as an RERF Technical report (TR) 
and for publication in a peer-reviewed scientific journal. In addition, 
manuscripts are in preparation on (1) a comprehensive report on 
the incidence of hematological cancers, including analysis of 
leukemia by cell type (1950-1987), (2) a general description of Tu- 
mor Registry operations and (3) a comparison of incidence- and 
mortality-based estimates of radiation risk in the LSS cohort. 


29800 (ENEA-RT-AMB-—91-02) Human respiratory system 
dosimetric model reviewed and revised by ICRP Committee 2. 
Melandri, C.; Battisti, P.; Tarroni, G. ENEA, Bologna (Italy). Area 
Energia Ambiente e Salute. Mar 1992. 33p. (In Italian). (RT/AMB— 
91-02). Order Number DE92544777. Source: OSTI; NTIS (US 
Sales Only). 

In 1984, the ICRP appointed a Task Group of Committee 2 to re- 
view and revise, as necessary, the current lung dosimetric model. 
On the basis of the knowledge acquired during the past 20 years, 
the Task Group’s approach has been to review, in depth, the mor- 
phology and physiology of the human respiratory tract, inspirability 
of aerosols and regional deposition of inhaled particles as functions 
of aerosol size and breathing parameters, clearance of deposited 
materials, nature and specific sites of damage to the respiratory 
system caused by inhaled radioactive substances. In the proposed 
model, clearance from the three regions of the respiratory tract (ex- 
trathoracic ET, fast-clearing thoracic T; and slow-clearing thoracic 
T., comprising lymph nodes) is described in terms of competition 
between the mechanical processes moving particles, which do not 
depend on the substances, and those of absorption into the blood, 
determined solely by the material. A Task Group report will also 
include models for calculating radiation doses to tissues of the res- 
piratory system following inhalation of alpha, beta and gamma 
emitting particulate and gaseous radionuclides. 


29801 (IAEA-TECDOC-647) Modelling of resuspension, 


seasonality and losses during food processing. First report of 
the VAMP terrestrial working group: Part of the IAEA/CEC 


co-ordinated research programme on the validation of envi- 
ronmental mode! predictions (VAMP). International Atomic 
Energy Agency, Vienna (Austria). May 1992. 100p. Order Number 
DE92638224. Source: OSTI; NTIS (US Sales Only); INIS. 

This is the first report of the Terrestrial Working Group of the Co- 
ordinated Research Programme. "The validation of models for the 
transfer of radionuclides in terrestrial, urban and aquatic 
environments and the acquisition of data for that purpose”. The pro- 
gramme seeks to use information on the environmental behaviour 
of radionuclides available after the Chernobyl accident to test the 
reliability of assessment models. The models themselves are useful 
for assessing the radiological impact of all parts of the nuclear fuel 
cycle. This report contains reviews of three topics: resuspension of 
radioactive particles; removal of radionuclides during food process- 
ing; and seasonality of radioactive contamination of food. The three 
reviews have been indexed separately. Refs, figs and tabs. 


29802 (IAEA-TECDOC-647, pp. 61-96) Seasonality. Aarkrog, 
A. (Risoe National Lab., Roskilde (Denmark)). International Atomic 
Energy Agency, Vienna (Austria). May 1992. In Modelling of resus- 
pension, seasonality and losses during food processing. First 
report of the VAMP terrestrial working group: Part of the IAEA/CEC 
co-ordinated research programme on the validation of environmen- 
tal model predictions (VAMP). 100p. Order Number DE92638224. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Seasonality is the varying response to radioactive contamination 
of food crops and other environmental systems to the time of year 
when the contaminating event occurs. The variation of the contami- 
nation of environmental materials with season has been most 
clearly demonstrated in grain crops. Early experiments showed 
that, depending upon the stage of growth of a crop when contami- 
nated, the level of radionuclide concentration in the final grain 
product can vary by more than a factor of 100. Because of the 
season of the year when the Chernobyl accident occurred and 
because the fall-out affected countries in different geographic lati- 
tudes, a significant variation of the apparent degree of radionuclide 
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transfer to the same crop type with latitude was seen. This was 
due to seasonality effects. Pre-existing food-chain models did not 
represent the seasonality effect very well, if at all. The Chernobyl 
experience has emphasized the need for it to be taken into ac- 
count in predictive models. 45 refs, 25 figs, 9 tabs. 


29803 (INFO-0369) Determination of annual limit of intake 
for long-lived radioactive dust. Ching, S.H.; Horvath, F.J. Atomic 
Energy Control Board, Ottawa, ON (Canada). Aug 1989. 17p. Order 
Number DE92640603. Source: OSTI; NTIS (US Sales Only); INIS. 
A method for the determination of the annual limit on intake (ALI) 
for long-lived radioactive dust that is associated with every step in 
the uranium production process is pr . It is based on 
methodology indicated in ICRP 26. A sample calculation for the ALI 
of fresh yellowcake is provided to assist in explaining this method. 


29804 (INFO-0415) Transport of compounds from mother 
to foetus. Bowen, B.M.; Garnett, E.S.; Perrier, D.G.; Prestwich, W. 
Atomic Energy Control Board, Ottawa, ON (Canada). Jun 1992. 
9ip. Order Number DE92640551. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This study reviews the literature and investigates the transport of 
selected radiopharmaceuticals from the mother to the foetus and 
the distribution of these radiopharmaceuticals in both animals and 
man. This search emphasizes the placental transport of the drugs 
from the mother to the foetus and the development of pharmacoki- 
netic models that could describe this transport. An outline of the 
distribution and/or transport of several radio-pharmaceuticals is 
presented followed by a description of the factors that regulate the 
transport of the radiopharmaceuticals from the mother to the 
foetus. Pharmacokinetic models were designed on the available in- 
formation in the open literature. The limitation of the literature is 
discussed and suggestions for future experimental investigation are 
made. 


29805 (INIS-BR-2929) A model for absorption determina- 
tion of radioactive materials: application in the radio 
dosimetry and nutrition study. Mesquita, C.H. de. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1991 114p. (In Portuguese). Order Number DE92640557. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A three-parameter model of the sigmoidal relationship is pro- 
posed to explain the food passage by intestinal tube. These 
parameters are: U = intestinal non-absorbed radioactivity; d param- 
eter related to intestinal food dispersion; and ts, = time to maximal 
appearance of material from the intestinal lumen. In order to illus- 
trate the applications of this model and its validity, the absorption 
of ®5Zn from casein semi-purified diet was evaluated in rats. There 
was a good agreement between the predicted values and the ex- 
perimental data when the sigmoidal component was added to the 
conventional multicompartimental equations. With this kind of 
model the time to maximal appearance (hours), the true absorption 
level, the fecal concentration and the intestinal dispersion of the in- 
gested radioactivity material may be determined. (author). 


29806 (INIS-JP—005, pp. 12-21) Radiation in living environ- 
ment. Ichikawa, R. (Nuclear Safety Research Association, Tokyo 
(Japan)). Japan Atomic Energy Research Inst., Tokyo (Japan). 
1991. 462p. (CONF-910359-: 3. international symposium on ad- 
vanced nuclear energy research: global, environment and nuclear 
energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of the third 
international symposium on advanced nuclear energy research: 
Global environment and nuclear energy. Order Number 
DE92514989. Source: OSTI; NTIS; INIS. 

Aside from the atomic bomb attacks in 1945, the experience of 
radioactive contamination of human environment was the exposure 
of a tuna fishing boat to the radioactive fallout of a hydrogen bomb 
test explosion at Bikini atoll in March, 1954. Thereafter, radioactiv- 
ity was frequently detected in fishes in central Pacific Ocean. 
Radioactivity was also detected in rain, which resulted in the con- 
tamination of agricultural products. Due to the great concern of 
general public for the radioactivity in food materials, the govern- 
ment initiated the national program of radioactivity surveillance. 
Since then, the fallout radioactivity due to nuclear test explosions 
was the main object surveillance in 1950s and 1960s, but the pro- 
gram was gradually expanded to include natural radiation, the 





artificial radioactivity due to the peaceful uses of nuclear energy 
and other special programs. The history of the radioactive contami- 
nation of environment, natural radiation, medical exposure, the 
radioactive fallout due to nuclear tests, nuclear power generation 
and the Chernobyl accident are reported. (K.I.). 


29807 (INIS-mf-13326, pp. 41-42) Lessons from Hiroshima 
and Chernobyl. Steinhaeusier, F. (international Atomic Energy 
Agency, Vienna (Austria)). International Atomic Energy Agency, Vi- 
enna (Austria). 1992. 46p. (CONF-910926—: 35. general session of 
the International Atomic Energy Agency (IAEA), Vienna (Austria), 
11-22 Sep 1991). In Nuclear Energy: A balance of power: Strate- 
gies presented at the IAEA public information forum held in Vienna, 
Austria, 11-13 September 1991. Order Number DE92641222. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The author presented statistical data on cancer cases resulted 
from a detailed studies on almost 76,000 Japanese A-bomb- 
survivors. Furthermore, he outlined main conclusions obtained in 
the frames of the "International Chernobyl Project”. 


29808 (INIS-mf—13334, pp. 89-90) Occupational exposure to 
lonizing radiation in Israel during the decade 1981-1990. Biran, 
T. (Israel Atomic Energy Commission, Yavne (Israel). Soreq Nu- 
clear Research Center); Malchi, S. Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Dept. of Nuclear Engineering. May 1992. 146p. 
(CONF-9205231-: 17. Nuclear Societies of Israel workshop on 
long-baseline neutrino oscillations, Beer Sheva (israel), 4 May 
1992). In Proceedings of the 17th conference of the Nuclear Soci- 
eties of Israel. Order Number DE92642284. Source: OSTI; NTIS 
(US Sales Only); INIS. 


Abstract only. ISRAEL/occupational exposure; IONIZING RADIA- 
TIONS; ISRAEL 


29809 (INIS-mf-13334, pp. 91-92) Extremely low 


frequency 
electromagnetic fields (ELFEM) inside infant incubator. Grub- 


stein, B. (Israel Atomic Energy Commission, Beersheba (israel). 
Nuclear Research Center-Negev); Shabtai, H.; Zemora, E.; 
Kushelevsky, A. Ben-Gurion Univ. of the Negev, Beersheba (israel). 
Dept. of Nuclear Engineering. May 1992. 146p. (CONF-9205231-: 
17. Nuclear Societies of Israel workshop on long-baseline neutrino 
oscillations, Beer Sheva (israel), 4 May 1992). In Proceedings of 
the 17th conference of the Nuclear Societies of Israel. Order Num- 
ber DE92642284. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. INFANTS/radiation doses; ELECTROMAGNETIC 
RADIATION; FREQUENCY DEPENDENCE; INFANTS 


29810 (INIS-mf-13334, pp. 99-106) Studies In Israel of ra- 
diocesium in an immigrant population coming from areas of 
the Ukraine, Byelorus and Russia near Chernobyl. Quastel, 
M.R. (Soroka Medical Center, Beer Sheva (israel)); Gorodisher, R.; 
Polliak, S.; Kordysh, E.; Cohen, R.; Goldsmith, J.R.; Kramer, G.H.; 
Noel, L. Ben-Gurion Univ. of the Negev, Beersheba (israel). Dept. 
of Nuclear Engineering. May 1992. 146p. (CONF-9205231-: 17. 
Nuclear Societies of Israel workshop on long-baseline neutrino os- 
cillations, Beer Sheva (Israel), 4 May 1992). in Proceedings of the 
17th conference of the Nuclear Societies of Israel. Order Number 
DE92642284. Source: OSTI; NTIS (US Sales Only); INIS. 

During the period 1990-91, about 400,000 new immigrants from 
the former Soviet Union came to Israel. Of these, it is estimated 
that more than 40,000 came from areas of the Ukraine, Byelorus 
and Russian republic which had been contaminated with radioiso- 
topes from the Chernobyl accident in April 1986. Part of the total 
radiation exposure of these individuals has been due to radioce- 
sium (physical T;/2 of 30 years) which is ingested with the food. 
This radionuclide is distributed throughout the soft tissues of the 
body by active transport mechanism similar to that of potassium 
leaving the body mainly via the urine with a biological half time of 
about 100 days in adult males, and somewhat less in women and 
children. As a part of an effort to assess the total radiation expo- 
sure of these people, we carried out measurements of total body 
radiocesium in over 1,200 men, women and children using a 
portable whole body counter provided by Health and Welfare 
Canada. (author). 
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29811 (INIS-mf-13334, pp. 107-109) Evidence of excess 
bone cancer in the vicinity of U.S. and U.K. nuclear installa- 
tions. Goldsmith, J.R. (Ben-Gurion Univ. of the Negev, Beersheba 
(Israel)); Kordysh, E. Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Dept. of Nuclear Engineering. May 1992. 146p. (CONF- 
9205231-: 17. Nuclear Societies of Israel workshop on 
line neutrino oscillations, Beer Sheva (israel), 4 May 
1992). In Proceedings of the 17th conference of the Nuclear Soci- 
eties of Israel. Order Number DE92642284. Source: OSTI; NTIS 
(US Sales Only); INIS. 
U.S. mortality data were examined in counties containing or ad- 
jacent to nuclear installations, and in matched comparison counties 
before and after initiating operations. (author). 


29812 (INIS-mf-13334, pp. 110-115) The fading of 
LIF:Mg,Ti: Is realy low. Ben-Shachar, B. (Israel Atomic Energy 
Commission, Beersheba (israel). Nuclear Research Center-Negev). 
Ben-Gurion Univ. of the Negev, Beersheba (Israel). Dept. of Nu- 
clear Engineering. May 1992. 146p. (CONF-9205231—: 17. Nuclear 
Societies of Israel workshop on long-baseline neutrino oscillations, 
Beer Sheva (Israel), 4 May 1992). In Proceedings of the 17th con- 
ference of the Nuclear Societies of Israel. Order Number 
DE92642284. Source: OSTI; NTIS (US Sales Only); INIS. 

The present research includes 2 parts: A. The measurement of 
the fading of TLD-100 cards by integrating the total glow curve 
(without glow curve separation) for a large range of storage time 
(from several hours to 90 days). B. The measurement of the fading 
of peak 5 alone or peaks (4+5) in annealed and unannealed TLD- 
100 chips, following gamma ray, alpha ray and thermal neutron 
irradiation, when the glow peaks in the glow curves are separated 
by the CGCD method, in order to find out a possible growth in 
peak 4 and/or peak 5 and to establish the possible role of LET in 
any observed differences in the stability. (author). 


29813 (INIS-mf-13334, pp. 116-118) A controlled data col 
lection system from a TLD reader. German, U. (israel Atomic 
Energy Commission, Beersheba (Israel). Nuclear Research Center- 
Negev). Ben-Gurion Univ. of the Negev, Beersheba (Israel). Dept. 
of Nuclear Engineering. May 1992. 146p. (CONF-9205231-: 17. 
Nuclear Societies of Israel workshop on long-baseline neutrino os- 
cillations, Beer Sheva (israel), 4 May 1992). In Proceedings of the 
17th conference of the Nuclear Societies of Israel. Order Number 
DE92642284. Source: OSTI; NTIS (US Sales Only); INIS. 

The dosimetry laboratory of NRCN employs a 2271 Harshaw au- 
tomatic TLD card reader. The system logic performs only basic 
parity checks of the data which is sent to the peripheral equipment, 
besides the upper and lower dose limit alarms. Other errors may 
remain undetected until the cata analysis stage. A pe computer 
was connected to the automatic card reader system. The pc com- 
puter controls the operation of the system while receiving, checking 
and recording the data on a magnetic media. A serial number is 
given to each record and other specifications as date, unit and 
type of analysis are also added to the data file. (author). 


(INIS-mf-13344, pp. 10) Ra-224 In man: results from 
a follow-up study of therapeutically exposed ankylosing 
spondylitis patients. Wick, R.R. (inst. fuer Pathologie, GSF- 
Forschungszentrum fuer Umwelt und Gesundheit, Neuherberg 
(Germany)). Salzburg Univ. (Austria). Inst. fuer Allgemeine Biolo- 
gie, Biochemie und Biophysik. 1991. 26p. (CONF-911011-: 
International workshop on radium, uranium, thorium and related 
nuclides in industry and medicine: history and current use, 
Badgastein (Austria), 1-3 Oct 1991). In International workshop on 
radium, uranium, thorium and related nuclides in industry and 
medicine: history and current uses. Order Number DE92642328. 
Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. SPONDYLITIS/therapy; HEALTH HAZARDS; IN- 
JECTION; LOW DOSE IRRADIATION; NEOPLASMS; RADON 
224; SPONDYLITIS; THERAPY 


29815 (INIS-mf-13344, pp. 13) Analgetic effect after ther- 
apy In a radon-spa. Bernatzky, G. (Naturwissenschaftliche 
Fakultaet, Salzburg University, Salzburg (Austria); Graf, A.H.; Let- 
tner, H.; Hofmann, W.; Adam, H. Salzburg Univ. (Austria). Inst. fuer 
Allgemeine Biologie, Biochemie und Biophysik. 1991. 26p. (CONF- 
911011—: International workshop on radium, uranium, thorium and 
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related nuclides in industry and medicine: history and current use, 
Badgastein (Austria), 1-3 Oct 1991). In International workshop on 
radium, uranium, thorium and related nuclides in industry and 
medicine: history and current uses. Order Number DE92642328. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADIOTHERAPY/pain; RADIOTHERAPY; PAIN; 
RADON 222 


20816 (INIS-mf-13344, pp. 5) Locally manufactured incan- 
descent gas manties that contain thorium: source term, doses 
and risk assessment. Mollah, A.S. (institute of Nuclear Science 
and Technology, Savar, Dacca (Bangladesh)); Rahman, M.M. 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 26p. (CONF-911011-: International workshop 
on radium, uranium, thorium and related nuclides in industry and 
medicine: history and current use, Badgastein (Austria), 1-3 Oct 
1991). In International workshop on radium, uranium, thorium and 
related nuclides in industry and medicine: history and current uses. 
Order Number DE92642328. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Abstract only. LIGHT SOURCES/health hazards; THORIUM; 
BANGLADESH; EXTERNAL IRRADIATION; INTERNAL IRRADIA- 
TION; PRODUCTION; THORIUM; RISK ASSESSMENT 


29817 (INIS-mf—13344, pp. 2) Today's radiological impact 
of the radium-factory in Joachimsthal after its pull-down In 
1940. Spurny, Z. (institute of Radiation Dosimetry, CAS, Prague 
(Czechoslovakia)); Pernicka, F. Salzburg Univ. (Austria). Inst. fuer 
Aligemeine Biologie, Biochemie und Biophysik. 1991. 26p. (CONF- 
911011—: International workshop on radium, uranium, thorium and 
related nuclides in industry and medicine: history and current use, 
Badgastein (Austria), 1-3 Oct 1991). In International workshop on 
radium, uranium, thorium and related nuclides in industry and 
medicine: history and current uses. Order Number DE92642328. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ABANDONED SITES/radiation hazards; CONTAM- 
INATION; CZECHOSLOVAKIA; ENVIRONMENTAL EFFECTS; 
PRODUCTION; RADIUM 


29818 (INIS-mf—13344, pp. 4) The radium dial industries of 
lilinols and New : a@ critical comparison. Muliner, R.M. 
(Illinois Univ., Chicago, IL (United States). School of Public Health). 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 26p. (CONF-911011-: International workshop 
on radium, uranium, thorium and related nuclides in industry and 
medicine: history and current use, Badgastein (Austria), 1-3 Oct 
1991). In International workshop on radium, uranium, thorium and 
related nuclides in industry and medicine: history and current uses. 
— Number DE92642328. Source: OSTI; NTIS (US Sales Only); 
NIS. 

Abstract only. RADIUM/dial painters; HEALTH HAZARDS; PER- 


SONNEL; PERSONNEL DOSIMETRY; PRODUCTION; RADIUM; 
USA 


29819 (INIS-mf-13344, pp. 6) Radiation exposures condi 
tions in milling of ores from areas with abnormal contents of 
U and Th. Leao, J.L.B. (Comissao Nacional de Energia Nuclear 
(CNEN), Rio de Janeiro, RJ (Brazil)); Costa Silva, L.H. da; Roo- 
sevelt, R. Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 26p. (CONF-911011-: Interna- 
tional workshop on radium, uranium, thorium and related nuclides 
in industry and medicine: history and current use, Badgastein 
(Austria), 1-3 Oct 1991). In International workshop on radium, ura- 
nium, thorium and related nuclides in industry and medicine: 
history and current uses. Order Number DE92642328. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ORE PROCESSING/radiation hazards; BRAZIL; 
MONITORING; PERSONNEL; THORIUM; URANIUM 


29820 


(INIS-mf—-13344, pp. 11) Radon exposure of staff in 
German (W) baineotherapy. Schmitz, J. (Kernforschungszentrum 
Karlsruhe GmbH (Germany). Hauptabteilung Sicherheit); Fritsche, 
R. Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Bio- 
chemie und Biophysik. 1991. 26p. (CONF-911011-: International 
workshop on radium, uranium, thorium and related nuclides in in- 
dustry and medicine: history and current use, Badgastein (Austria), 
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1-3 Oct 1991). In International workshop on radium, uranium, tho- 
rium and related nuclides in industry and medicine: history and 
current uses. Order Number DE92642328. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Abstract only. BALNEOLOGY/personnel; PERSONNEL’ 
occupational exposure; BALNEOLOGY; PERSONNEL; RADON 


29821 (INIS-mf-14052) How to gain a better knowledge of 
the hazards of low doses of ionizing radiation to the popula- 
tion. Lecture presented at the festive colloquium at Munich 
Technical University on the occasion of his (L. Merz) 85th 
birthday in January 1990. Merz, L. Technische Univ. Muenchen 
(Germany). Lehrstuhl fuer Elektrische Messtechnik. 1990 62p. (In 
German). Order Number DE92547878. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The author shows that the approach chosen up to the present 
for obtaining knowledge of the hazards emanating from low-dose 
irradiation w'th ionizing radiation still relies exclusively on the meta- 
physical wav, and that there is need for adding to this the way of 
scientific, basic research work. (orig/HSCH). 


29822 (INIS-mf-14067) Advancement of the arc-waterjet 
cutting to a gouging process for contaminated surface activity 
of steel components. Bach, F.W.; Bruening, D. Hannover Univ. 
(Germany). Inst. fuer Werkstoffkunde; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Jan 1990 34p. (In 
German). Contract BMFT 02S73186. Order Number DE92547921. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The technique of arc-waterjet cutting had to be progressed so 
that it is possible to gouge the surface of metallic components of 
nuclear power plants. With applicable cutting parameters depend- 
ing on the thickness of the contamination the surface had to be 
gouged and converted to a granulation that is to remove. A conti- 
nously pulled out wire electrode strikes an arc to the workpeace by 
short circuit and melts both. A concentric around the wire placed 
waterjet is able to wash the liquid metal away. With a computer nu- 
meric control it is possible to remove the surface of metal up to a 
deep penetration of 4 to 5 mm. With arc waterjet gouging a 
remote-controlled removal of contaminated surface activity in shut- 
downed nuclear power plants under water is possible. (orig/HP) 
With 15 refs., 1 tab., 14 figs. 


29823 (IPEN-PUB-364) Beta and gamme-ray personnel 
monitoring at the cyclotron of the Instituto de Engenharia Nu- 
clear (IEN) Brazil. Fajardo, P.W. (Instituto de Engenharia Nuclear 
(IEN), Rio de Janeiro, RJ (Brazil)); Campos, L.L.; Rosa, L.A.R. da. 
Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). Apr 1992. 16p. Order Number DE92640608. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Beta particle and gamma ray individual dose assessment was 
carried out at the cyclotron of the Instituto de Engenharia Nuclear 
(IEN), Brazil, using thermoluminescent dosimeters. The measure- 
ments were performed during the maintenance of activated 
components of the cyclotron and at the radioisotope production 
laboratory. All individual dose measurements were lower than the 
ICRP recommended limits for the skin and lens of the eyes. (au- 
thor). 


29824 (KlYal-89-20, pp. 3-12) Life span and frequency of 
neoplasms in mice SSz57W Irradiated with neutrons of various 
energies. Indyk, V.M.; Serkiz, Ya.l.; Parnovskaya, V.V.; Bukanov, 
V.N. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1989. (in Russian). In The remote biological effects of 
different energy neutrons. 21p. Order Number DE92001399. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Data on neoplasm induction frequency and life span of mice af- 
ter exposure to neutrons of various energies. In contrast to early 
radiation reactions of various organs and systems of the organism, 
the effect of the energy of emitted neutrons on their blastomogenic 
efficiency in the investigated dose is not established. 9 refs. 


29825 (KlYal-90-43) Blastomogenic and cytogenetic ef- 
fects of low doses of neutron irradiations. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1991. 19p. (In Rus- 
sian). Order Number DE92001404. Source: OSTI; NTIS (US Sales 
Only); INIS. 





Selected papers from this volume are abstracted and indexed for 
the database. 


29826 (KlYal-90-43, pp. 3-11) The comparative characteris- 
tics of carcinogenic efficiency. A low doses of neutrons with 
different energies. Indyk, V.M.; Serkiz, Ya.l.; Parnovskaya, N.V.; 
Bukanov, V.N. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh 
Issledovanij. 1991. (In Russian). In Blastomogenic and cytogenetic 
effects of low doses of neutron irradiations. 19p. Order Number 
DE92001404. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental results about the frequency of tumor forma- 
tions and length of lifetime of mice, irradiated by neutrons with 
different energies were presented. The investigation of blasto- 
mogenic efficiency of fast neutrons with mean energy of 22 MeV in 
respect of neutrons of fission spectrum carried out in comparative 
aspect. (O.K.) 7 refs.; 1 fig.; 3 tables. 


29827 (KlYal-90-43, pp. 12-19) The influence of neutrons of 
difterent energies on the frequency of chromosomal aberra- 
tions in lymphocytes of a man’s blood. Parnovskaya, N.V.; 
Indyk, V.M.; Serkiz, Ya.I.; Bukanov, V.N. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1991. (In Russian). In 
Blastomogenic and cytogenetic effects of low doses of neutron irra- 
diations. 19p. Order Number DE92001404. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The regularities of formations of chromosome disturbances in 
lymphocytes of peripheral human blood at influence of fission neu- 
trons (E=1.2 MeV) and fast neutrons (E=22 MeV) were studied. 
The dependence of cytogenetic efficiency of neutron radiations on 
its energy was shown. (O.K.) 14 refs.; 1 fig.; 3 tables. 


29828 (LA-UR-92-2243) Personnel neutron dosimetry im- 


provements at Los Alamos National Laboratory. Harvey, W.F. 
(Los Alamos National Lab., NM (United States)); Hoffman, J.M.; 
Brake, R.J.; Bliss, J.L. Los Alamos National Lab., NM (United 
States). [1992]. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-920702-2: 
10. international conference on solid state dosimetry, Washington, 


DC (United States), 13-17 Jul 1992). Order Number DE92018374. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We are investigating methods to improve neutron dosimetry at 
Los Alamos National Laboratory (LANL) using the track etch 
dosemeter CR-39. Specifically, use of CR-39 for dynamic environ- 
ments, typically encountered at the LANL Plutonium Facility, is 
shown to be a superior method for persorinel neutron dosimetry 
when compared to the currently used TLD system. The results of 
glovebox experiments simulating hydrogenous shielding used at 
LANL, temporal variations of neutron correction factors used at the 
Plutonium Facility, trial implementation at this facility and prelimi- 
nary neutron spectroscopy measurements are presented and 
compared to reference dosimetry measurements. Our results 
confirm that use of a TLD system in a facility implementing hy- 
drogenous shielding requires frequent field re-calibration. When 
such correction factors are not re-evaluated frequently, or are 
maintained at pre-shielding levels, significant (i.e., 2- to 3-fold) 
overestimation of the neutron dose equivalent can occur. 


29829 (LIYaF—-1520) The specific features of high energy 
protons biological action for various regims of the pulse 
forming. Shutko, A.l. (Tsentral’nyj Nauchno-lssledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR)); Karlin, D.L.; 
Shatinina, N.N.; Konnov, B.A.; Vasil’eva, M.Yu.; Malov, Yu.A. AN 
SSSR, Leningrad (Russian Federation). Inst. Yadernoj Fiziki. 1989. 
8p. (In Russian). Order Number DE92610526. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The biological response on the proton irradiation was investi- 
gated at Gatchina synchrocyclotron. The frequency and the 
intensity of the beam were changed in such a way that the total 
dose for a certain period of time was preserved constant. The irra- 
diated objects were logarithmically growing mice tumore and 
DNA-solutions. Our experiments showed that the radiation dose 
per beam pulse of accelerator fine structure was the main factor 
affected the relative biological responce. 2 refs. 


29830 (NRCN(TE)-008) Safety at work-third edition. Keidar, 
Y.; Keren, M. Israel Atomic Energy Commission, Beersheba 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


(Israel). Nuclear Research Center-Negev. Jan 1992. 72p. (in He- 
brew). Order Number DE92638282. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This book treats various aspects of safety at work with a view to 
instructing the worker in safeguarding himself against common 
risks and hazards. Special empasis is laid on the safety in nuclear 
installations. (author). 


29831 (PNL-6450-55-HEDR) Hanford Environmental Dose 
Reconstruction Project monthly report, May 1992. Finch, S.M.; 
McMakin, A.H. (comps.). Pacific Northwest Lab., Richland, WA 
(United States). [1992]. 60p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE92017156. Source: OSTI; NTIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstr ction 
Project is to estimate the radiation doses that individuals and popu- 
lations could have received from nuclear operations at Hanford 
since 1944. The project is divided into the following technical tasks. 
These task correspond to the path radionuclides followed, from 
release to impact on humans (dose estimates): Source terms, en- 
vironmental transport, environmental monitoring data, demography, 
food consumption, and agriculture, and environmental pathways 
and dose estimates. 


29832 (PNL-8009) Effects of low-dose irradiation 
on the central nervous system. Pacific Northwest Lab., Richiand, 
WA (United States). Apr 1992. 89p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9011295—: Effects of low-dose prenatal irradiation on the 
central nervous system, Seattle, WA (United States), 5-7 Nov 
1990). Order Number DE92015171. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Scientists are in general agreement about the effects of prenatal 
irradiation, including those affecting the central nervous system 
(CNS). Differing concepts and research approaches have resulted 
in some uncertainties about some quantitative relationships, under- 
lying interpretations, and conclusions. Examples of uncertainties 
include the existence of a threshold, the quantitative relationships 
between prenatal radiation doses and resulting physical and func- 
tional lesions, and processes by which lesions originate and 
develop. A was convened in which scientists with varying 
backgrounds and viewpoints discussed these relationships and ex- 
plored ways in which various disciplines could coordinate concepts 
and methodologies to suggest research directions for resolving un- 
certainties. This Workshop Report summarizes, in an extended 
fashion, salient features of the presentations on the current status 
of our knowledge about the radiobiology and neuroscience of pre- 
natal irradiation and the relationships between them. 


29833 (PNL-8153-HEDR) Milk production and distribution 
in low-dose counties for the Hanford Thyroid Disease Study: 
Hanford Environmental Dose Reconstruction Project. Schim- 
mel, J.G. (Washington State Univ., Pullman, WA (United States). 
Social and Economic Sciences Research Center); Beck, D.M. Pa- 
cific Northwest Lab., Richland, WA (United States). Jun 1992. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92016104. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report identifies sources of milk consumed by residents of 
Ferry, Okanogan, and Stevens Counties. This information will be 
used by the Hanford thyroid Disease Study to determine whether 
thyroid disease has been increased among people exposed to past 
iodine-131 emissions from Hanford Site Facilities. 


29834 (PNWD-1977-HEDR-Vol.1) Recommendations to the 
Technical Steering Panel regarding approach for estimating 
individual radiation doses resulting from releases of radionu- 
clides to the Columbia River: Volume 1, Recommendations. 
Napier, B.A.; Brothers, A.J. Pacific Northwest Lab., Richland, WA 
(United States). Jul 1992. 58p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92017950. Source: OSTI; NTIS; INIS; GPO Dep. 

At the direction of the Technical Steering Panel (TSP) of the 
Hanford Environmental Dose Reconstruction (HEDR) Project, Bat- 
telle staff have reviewed and analyzed available data regarding 
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possible historical radiation doses to individuals resulting from ra- 
dionuclide releases to the Columbia River. The objective of this 
review was to recommend to the TSP the spatial and temporal 
scope and level of effort on Columbia River work to most effec- 
tively extend work performed in Phase | of the project (PNL 1991a, 
PNL 1991b) to meet the project objectives. A number of options 
were analyzed. Four stretches of the Columbia River and adjacent 
Pacific coastal waters were defined and investigated for four time 
periods. Radiation doses arising from ten potentially major expo- 
sure pathways were evaluated for each of the time/location 
combinations, and several alternative methods were defined for es- 
timating the doses from each pathway. Preliminary cost estimates 
were also developed for implementing dose estimation activities for 
each of the possible combinations. 


29835 (PNWD-1978-HEDR) Uncertainty and sensitivity 
analysis of historical measurements of jodine-131 for 
vegetation in 1945-1947: Hanford Environmental Dose Recon- 
struction Project. Gilbert, R.O.; Mart, E.l.; Strenge, D.L.; Miley, 
T.B. Pacific Northwest Lab., Richland, WA (United States). Jul 
1992. 85p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92017949. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Environmental Dose Reconstruction (HEDR) Project 
is developing environmental transport and dose models to estimate 
the doses to individuals and populations from exposure to radionu- 
clides released from Hanford nuclear facilities since 1944. The 
validity of these models will be assessed in part by comparing 
model predictions with environmental measurements of radionu- 
clides. One potentially important set of environmental radionuclide 
measurements is those made on vegetation samples that, begin- 
ning in 1945, were collected on and around the Hanford Site. 
However, from October 1945 through mid-1948, the available tech- 
nology permitted the vegetation samples to be measured only for 
total radioactivity rather than for specific radionuclides. At that time, 
the factors needed to convert total radioactivities to concentrations 
(uCi/kkg) of iodine-131, the predominant radionuclide that was re- 
leased into the air from Hanford stacks in the mid-1940s, were not 
well known or accurately quantified. A search of historical Hanford 
records by HEDR Project staff uncovered the original background- 
corrected radiation measurements, made using a Geiger-Mueller 
(GM) detector system, for vegetation samples that were collected 
from October 1945 through early August 1946. HEDR Project staff 
have developed a model that can be used to convert these radia- 
tion measurements to iodine-131 concentrations (uCi/kg). It is 
anticipated that this equation will be used to obtain more accurate 
concentrations of iodine-131 for vegetation for the purpose of vali- 
dating vegetation iodine-131 concentrations that will be estimated 
by HEDR Project air-pathway transport models. 


29836 (PNWD-1983-HEDR) HEDR modeling approach: 
Hantord Environmental Dose Reconstruction Project. Shipler, 
D.B.; Napier, B.A. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1992. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92017957. Source: OSTI; NTIS; INIS; GPO Dep. 

This report details the conceptual approaches to be used in 
calculating radiation doses to individuals throughout the various pe- 
riods of operations at the Hanford Site. The report considers the 
major environmental transport pathways—atmospheric, surface wa- 
ter, and ground water—and projects and appropriate modeling 
technique for each. The modeling sequence chosen for each path- 
way depends on the available data on doses, the degree of 
confidence justified by such existing data, and the level of sophisti- 
cation deemed appropriate for the particular pathway and time 
period being considered. 


29837 (UCRL-JC—109874} Molecular cytogenetics: A novel 
approach for measuring chromosome translocations in indi- 
viduals years after exposure to low levels of lonizing radiation. 
Lucas, J.N.; Straume, T. Lawrence Livermore National Lab., CA 
(United States). Apr 1992. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9205118-1: 2. international conference on effects of low-dose 
ionizing radiation, Bournemouth (United Kingdom), 18-20 May 
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1992). Order Number DE92018066. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Chromosome painting was developed in our laboratory to facili- 
tate rapid and accurate detection of chromosome translocations in 
human cells. Chromosome painting is the selective staining of one 
or more chromosomes by fluorescence in situ hybridization (FISH) 
using whole chromosome probes. This method permits essentially 
uniform hybridization and staining along the entire lengths of tar- 
geted chromosomes. Staining all other chromosomes a different 
color makes interchromosomal exchange aberrations readily appar- 
ent as bicolored chromosomes. Here we present a brief discussion 
of this methodology and recent results from studies in our labora- 
tory. 


29838 (WSRC-RP-89-1016) Vegetation uptake from burial 
ground alpha waste trenches. Murphy, C.E. Jr.; Tuckfield, R.C. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1989]. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92017924. Source: OSTI; NTIS; INIS; GPO Dep. 

This study was conducted as part of an evaluation of the poten- 
tial radiological consequences of reinhabiting the SRS _ burial 
ground. The objective was to determine the uptake of buried, low- 
level, transuranic waste from unlined earthen trenches by forest 
vegetation. Two tree plots were established in 1979. One plot was 
put over a trench containing alpha waste and the other in an area 
without trenches. When the tree seedlings were sampled during 
1979 and 1980, and analysized for 7°°Pu and 25®Pu, there was 
only a small difference in radionuclude concentration between trees 
planted over the trench and those planted on the control plot be- 
cause of the limited root intrusion into the trench by the seedlings. 
However, when trees were sample in 1986, 1987, and 1988 and 
analyzed for 241Am, 2°Pu, 23°Pu, and 2°7Np activity, the average 
activity of all of these isotopes was significantly higher over the 
trenches than in the control plot. These measurements indicate 
that tree roots will extract transuranic isotopes from buried, low- 
level waste. The amount of radioisotopes moved from the trenches 
to the surface is small and the level in the trees is low enough that 
dose from exposure will be small. The long term effects of trans- 
port of radioisotopes from the trenches to the surface soil was 
evaluated by estimating the accumulation in the surface soil. 
Transuranic activity in selected food crops was calculated using the 
soil activity and the literature derived concentration factors. In all 
cases, the activity of the transuranic isotopes in the edible portion 
of the plants was quite low. The activity in the leaf tissue was 
much higher than in the seed. However, it should be noted that in 
only one case was the activity higher than the naturally occurring 
activity of “°K in the pine foliage. 
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Refer also to citation(s) 27938, 29319, 29320, 29322, 29323, 
29465, 29503, 29596, 29598, 29600, 29710, 29726, 29733 


29839 (ANL/CP-76401) New sensitive assay for cadmium 
in biological samples. Bhattacharyya, M.H.; Peterson, D.P.; 
Sacco-Gibson, N. Argonne National Lab., IL (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9204166-1: 7. 
international cadmium conference, New Orleans, LA (United 
States), 6-8 Apr 1992). Order Number DE92016700. Source: 
OSTI; NTIS; GPO Dep. 

OSHA is giving serious consideration to substantially lowering 
permissible exposure limits (PELs) for air cadmium concentrations 
in the workplace. Consequently, the issue has been raised that im- 
proved methods may be needed to effectively monitor worker 
populations for cadmium exposure if one of the proposed PELs of 
1 or 5 yg/m® (down from the current 100 ,/gm®) is adopted. In this 
brief report, an assay method is described for accurately and pre- 
cisely determining cadmium concentrations in blood, urine, or other 
biological samples that has a detection limit of 0.02 pg/L, consider- 
ably lower than methods currently in use. It is straight-forward to 
carry out and uses commercially available chemicals. . 





29840 (ANL/VU—74983) Fungal degradation of organophos- 
phorous insecticides. Bumpus, J.A. (Notre Dame Univ., IN 
(United States)); Kakar, S.N.; Coleman, R.D. Argonne National 
Lab., IL (United States). [1992]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920508-2: 14. symposium on biotechnology for fuels and 
chemicals, Gatlinburg, TN (United States), 11-15 May 1992). Order 
Number DE92016191. Source: OSTI; NTIS; GPO Dep. 

Organophosphorous insecticides are used extensively to treat a 
variety of pests and insects. Although as a group they are easily 
degraded by bacteria in the environment, a number of them have 
half-lives of several months. Little is known about their biodegrada- 
tion by fungi. We have shown that Phanerochaete chrysosporium 
can substantially degrade chlorpyrifos, fonofos, and terbufos 
(27.5%, 12.2%, and 26.6%, respectively) during 18-day incubation 
in nitrogen-limited stationary cultures. The results demonstrate that 
the clorinated pyridinyl ring of chlorpyrifos and the phenyl ring of 
fonofos undergo ring cleavage during biodegradation by the fun- 
gus. The usefulness of the fungus system for bioremediation is 
discussed. 16 refs., 7 figs., 2 tabs. 


29841 (DOE/ER/60448-T4) [Comparative] mutagenesis of 
human cells in vivo and in vitro: Progress report, 1989. Thilly, 
W.G. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). [1989]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER60448. Order Number 
DE92016842. Source: OSTI; NTIS; INIS; GPO Dep. 

We have combined Fischer and Lerman’s denaturing gradient 
gel electrophoresis, high fidelity DNA amplification, and quantitative 
mutational measurements in a 104 bp sequence within the third 
exon of the hprt gene in cultured human TKE6 cells in order to ob- 
serve predominant point mutations. We have now characterized 
the mutations arising spontaneously or after treatment with 
ICR-191, MNNG, benzo(a)pyrene diol epoxide, ultraviolet light, hy- 
perbaric oxygen, and hydrogen peroxide. 


29842 (DOE/ER/60502-6) The development of in vitro mu- 
tagenicity testing systems using T-lymphocytes: Research 
progress report, November 1, 1989—April 30, 1992. Albertini, 
R.J. Vermont Univ., Burlington, VT (United States). May 1992. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER60502. Order Number DE92015918. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This work has focused on the development of in vitro T-cell mu- 
tation assays. Conditions have been defined to measure the in 
vitro induction of mutations at the hypoxanthine-guanine phosphori- 
bosyl transferase (hprt) locus in human T-lymphocytes. This assay 
is a parallel to our in vivo hprt assay, in that the same cells are uti- 
lized. However, the in vitro assay allows for carefully controlled 
dose response studies. 21 refs., 16 figs., 13 tabs. 


29843 (DOE/MC/26018-T14) Mutagenicity of Tween 80- 
solvated mild gasification products in the Ames saimonella 
microsomal system: [Quarterly report, October- 
December 1991]. National Inst. for Occupational Safety and 
Health, Morgantown, WV (United States). Div. of Respiratory 
Disease Studies. 13 Jan 1992. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract Al21-89MC26018. Order 
Number DE92017652. Source: OSTI; NTIS; GPO Dep. 

The results of the Tween 80-solvated Ames testing of six mild 
gasification samples indicate significant mutagenic activity only in 
the composite materials (MG-119 and MG-120), previously sus- 
pected from the DMSO-solvated assays, which had shown some 
variable but ultimately insignificant mutagenic responses. The activ- 
ity of these samples from the Tween 80-solvated assays was quite 
low when compared to either the positive controls or the SRC-II 
HD coal-liquefaction reference material. The class of mutagenic ac- 
tivity expressed by these samples solvated in Tween 80 was that 
of an indirect-acting, frameshift mutagen(s) since significant activity 
was found only on tester strain TA98 in the presence of the 
metabolic activation fraction (S9). Because DMSO and other sol- 
vents have been shown to affect the mutagenic activity of certain 
pure chemicals, the possibility of solvent/mutagen interactions in 
complex mixtures such as coal-derived liquids exists. Thus, the 
testing of the genotoxic activity of undefined, chemically complex 
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compounds may require the use of at least two solvent systems to 
reduce the possibility of artifactual findings. 10 refs., 4 tabs. 


29844 (DOE/MC/26018-T15) Ames test mutagenicity stud- 
les of the subfractions of the mild gasification composite 
material, MG-120: [Quarterly report, January-March 1992]. Na- 
tional Inst. for Occupational Safety and Health, Morgantown, WV 
(United States). Div. of Respiratory Disease Studies. 17 Apr 1992. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al21-89MC26018. Order Number DE92017653. Source: 
OSTI; NTIS; GPO Dep. 

Mutagenicity of six mild gasification product samples was studied 
using the Ames Saimonelia/microsomal assay system. The results 
of the Ames testing of the MG-119 and MG-120 subfractions indi- 
cate significant mutagenic activity only in the nonpolar neutral 
fraction. The activity was evident on bacterial strains, TA98 and 
TA100, with and without metabolic activation for MG-120, and with 
metabolic activation for MG-119. Previous testing of MG-119 and 
MG-120 when solvated in DMSO had shown possible, but uncon- 
firmable, mutagenic activity. Tween 80-solvated MG-119 and 
MG-120 showed low, but significant, mutagenic activity only on 
TA98 with metabolic activation. Comparison of these results indi- 
cate an inhibition of the mutagenic components by nonmutagenic 
components in the complex mixture. 4 refs., 2 tabs. 


29845 (INIS-mf-13322) Test of the acute lethal toxicity of 
pollutants to marine fish and invertebrates. Reference methods 
for marine pollution studies. Regional seas. United Nations Envi- 
ronmental Programme; Food and Agriculture Organization of the 
United Nations, Rome (Italy); International Atomic Energy Agency, 
Vienna (Austria). Sep 1989 30p. Project FP/5102-88-03. Order 
Number DE92640623. Source: OSTI; NTIS (US Sales Only); INIS. 

This reference method describes the measurement of the acute 
lethal toxicity of pollutants to marine animals (fish and inverte- 
brates) by a static (non-continuous flow) method. Procedures are 
given for the determination of the toxicity curve (survival time- 
concentration relationship) and for the estimation of median lethal 
concentrations (LC50). The method is suitable for use with fish and 
macro-invertebrate species. It is not suitable for planktonic organ- 
isms nor for determining the toxicity of oil, oil dispersants or other 
petroleum products. Those methods are described in Reference 
Methods Nos. 44 and 45, respectively. The test animals are 
exposed, in groups of approximately ten, to each of several con- 
centrations of the pollutant. The animals are observed, at intervals, 
for several days, the test solutions being renewed regularly. A 
record is maintained of the survival times of individual animals ex- 
posed to each concentration of pollutant. The medial survival time 
of each group of animals is determined from a graphical plot of the 
raw data after a log-probability transformation. Median survival 
times and their confidence limits are plotted against concentrations 
of test substance to give a toxicity curve. Additionally, the same 
experimental data can be used to estimate the median lethal 
concentration (LC50) of the test substance to the animals after dif- 
ferent periods of exposure. 3 refs, 5 figs, 3 tabs. 


29846 (LBL-31983) Monitoring genetic damage to ecosys- 
tems from hazardous waste. Anderson, S.L. Lawrence Berkeley 
Lab., CA (United States). Mar 1992. 16p. Sponsored by National 
Inst. of Environmental Health Sciences, Research Triangle Park, 
NC (United States). DOE Contract AC03-76SF00098. Contract NIH 
P42ES04705-03;Contract 0-137-1220-0. (CONF-9204172-1: Pa- 
cific Basin conference on hazardous waste, Bangkok (Thailand), 
6-10 Apr 1992). Order Number DE92016922. Source: OSTI; NTIS; 
GPO Dep. 

Applications of ecological toxicity testing to hazardous waste 
management have increased dramatically over the last few years, 
resulting in a greater awareness of the need for improved biomoni- 
toring techniques. Our laboratory is developing advanced 
techniques to assess the genotoxic effects of environmental 
contamination on ecosystems. We have developed a novel muta- 
genesis assay using the nematode Caenorhabditis elegans, which 
is potentially applicable for multimedia studies in soil, sediment, 
and water. In addition, we are conducting validation studies of a 
previously developed anaphase aberration test that utilizes sea 
urchin embryos. Other related efforts include field validation studies 
of the new tests, evaluation of their potential ecological relevance, 
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and analysis of their sensitivity relative to that of existing toxicity 
tests that assess only lethal effects, rather than genetic damage. 


29847 (ORNL/M-1845) Biological (molecular and cellular) 
markers of toxicity: Final report, ber 15, 1988— 
September 14, 1991. Shugart, L.R.; D’Surney, S.J.; Gettys-Hull, 
C.; Greeley, M.S. Jr. Oak Ridge National Lab., TN (United States). 
15 Dec 1991. 86p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92019190. Source: OSTI; NTIS; INIS; GPO Dep. 

Several molecular and cellular markers of genotoxicity were 
adapted for measurement in the Medaka (Oryzias latipes), and 
were used to describe the effects of treatment of the organism with 
diethyinitrosamine (DEN). NO®-ethyl guanine adducts were de- 
tected, and a slight statistically significant, increase in DNA strand 
breaks was observed. These results are consistent with the hy- 
pothesis that prolonged exposure to high levels of DEN induced 
alkyltransterase activity which enzymatically removes any O®-ethy/ 
guanine adducts but does not result in strand breaks or hypomethy- 
lation of the DNA such as might be expected from excision repair 
of chemically modified DNA. Following a five week continuous DEN 
exposure with 100 percent renewal of DEN-water every third day, 
the F values (DNA double strandedness) increased considerably 
and to similar extent in fish exposed to 25, 50, and 100 ppM DEN. 
This has been observed also in medaka exposed to BaP. 


29848 (WSRC-OS-89-94-1) F/H Area ETF effluent (H-016 
outfall) ceriodaphnie survivai/reproduction test, test date: 
June 17, 1989. Westinghouse Savannah River Co., Aiken, SC 
(United States). Aug 1991. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO9-89SR18035. Order 
Number DE92017932. Source: OSTI; NTIS; GPO Dep. 

This study was conducted to determine if Savannah River Plant 
effluents cause death (acute toxicity) or reduction in the reproduc- 
tion of the test organisms (chronic toxicity) during a seven day 
exposure period. A series of dilutions of the effluent were used to 
determine how much the effluent must be diluted before toxic ef- 
fects are no longer noted. 
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29849 (DOE/BP-1792) Joint HVAC transmission EMF envi- 
ronmental study: Final report on Experiment 1. Stormshak, F. 
(Oregon State Univ., Corvallis, OR (United States)); Thompson, J. 
USDOE Bonneville Power Administration, Portland, OR (United 
States); Oregon State Univ., Corvallis, OR (United States); Oregon 
Regional Primate Research Center, Beaverton, OR (United States); 
Portland State Univ., OR (United States); Oregon Health Sciences 
Univ., Portland, OR (United States). May 1992. 191p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract BI79- 
90BP04293. Order Number DE92017863. Source: OSTI; NTIS; 
GPO Dep. 

This document describes the rationale, procedures, and results 
of a carefully controlled study conducted to establish whether 
chronic exposure of female (ewe) Suffolk lambs to the environment 
of a 500-kV 60-Hz transmission line would affect various character- 
istics of growth, endocrine function, and reproductive development. 
This experiment used identical housing and management schemes 
for control and line-exposed ewes, thus minimizing these factors as 
contributors to between-group experimental error. Further, through- 
out the 10-month duration of this study, changes in electric and 
magnetic fields, audible noise, and weather conditions were moni- 
tored continuously by a computerized system. Such measurements 
provided the opportunity to identify any relationship between envi- 
ronmental factors and biological responses. Because of reports in 
the literature that electric and magnetic fields alter concentrations 
of melatonin in laboratory animals, the primary objective of this 
study was to ascertain whether a similar effect occurs in lambs ex- 
posed to a 500-kV a-c line in a natural setting. In addition, onset of 
puberty, changes in body weight, wool growth, and behavior were 
monitored. To determine whether the environment of a 500-kV line 
caused stress in the study animals, serum levels of cortisol were 
measured. The study was conducted at Bonneville Power Adminis- 
tration’s Ostrander Substation near Estacada, Oregon. 
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29850 (DOE/ER/13214-7) Effects of freezing and cold ac 
climation on the plasma membrane of isolated protoplasts: 
Summary progress report, May 16, 1987-June 1, 1991. 
Steponkus, P.L. Cornell Univ., Ithaca, NY (United States). Dept. of 
Soil, Crop and Atmospheric Sciences. [1991]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
84ER13214. Order Number DE92018399. Source: OSTI; NTIS; 
GPO Dep. 

This project focuses on lesions in the plasma membrane of pro- 
toplasts that occur during freezing to temperatures below —5° 
which result in changes in the semipermeablity of the plasma 
membrane. This injury, referred to as loss of osmotic responsive- 
ness, is associated with the formation of large, aparticulate 
domains in the plasma membrane, aparticulate lamellae subtend- 
ing the plasma membrane, and lamellar-to-hexagonal, phase 
transitions in the plasma membrane and subtending lamellar. The 
goals of this project are to provide a mechanistic understanding of 
the mechanism by which freeze-induced dehydration effects the 
formation of aparticulate domains and _lamellar-to-hexagonal;, 
phase transitions and to determine the mechanisms by which cold 
acclimation and cryoprotectants preclude or diminish these ultra- 
structural changes. Our working hypothesis is the formation of 
aparticulate domains and lamellar-to-hexagon,, phase transitions in 
the plasma membrane and subtending lamellae are manifestations 
of hydration-dependent bilayer-bilayer interactions. 


29851 (IVO-A-04/91) The influence of 50 Hz electrical and 
magnetic fields on cardiac pacemakers. Toivonen, L. (Helsinki 
University Central Hospital, Helsinki (Finland)); Metso, R.; Valjus, 
J.; Hongisto, M. Imatran Voima Oy (IVO), Helsinki (Finland). 1991. 
38p. Order Number DE92540951. Source: OSTI; NTIS. 

The influence of the electromagnetic interference (EMI) on per- 
formance of 15 implanted cardiac pacemakers was tested during 
exposure at a high voltage substation. There were eight single and 
four dual chamber generator models produced by four manufactur- 
ers. All patients had adequate heart rhythm during the study and 
were free of severe heart disease. Tests were performed in the 
ventricular inhibited mode with unipolar sensing in all pacemakers 
and repeated with bipolar sensing in four pacemakers. The sensi- 
tivity requirement to detect heart beats was set to a regular, 
functionally proper level and the highest available level during the 
exposures. In moderate electric fields (mean field strengths 1.2-1.7 
kV/m) EMI inhibited. one pacemaker with regular sensitivity (1.7- 
3.0 mV) and caused premature pacing in none, but inhibited five 
pacemakers set to the highest sensitivity (0.5-1.25 mV) and caused 
premature pacing in four. In strong electric fields (mean field 
strengths 7.0-8.0 kV/m) five pacemakers with regular sensitivity 
were inhibited and several pacemakers converted to the noise re- 
version mode when programmed to high sensitivity. In bipolar 
mode only one of four pacemakers that were set to the highest 
sensitivity (0.5-1.0 mV) was occasionally inhibited in the strongest 
electric field, whereas all four did so in unipolar mode. One pace- 
maker with unipolar sensitivity at 0.5 mV was interfered by 63 yT 
magnetic field. Thus inhibition of pacing by EMI occurs frequently 
with high unipolar sensitivity but is rare with an appropriate, clini- 
cally useful lower sensitivity. 


57 HEALTH AND SAFETY 


Refer also to citation(s) 27567, 27941, 27943, 28423, 28935, 
29506, 29514, 29526, 29527, 29528, 29529, 29530, 29531, 29533, 
29537, 29538, 29540, 29544, 29693 


29852 (BNL-47692) Lecture notes for introduction to 
safety and health. Biele, F. Brookhaven National Lab., Upton, NY 
(United States). Mar 1992. 215p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE92018166. Source: OSTI; NTIS; GPO Dep. 

This lecture specifically addresses the Occupational: Safety and 
Health (OSH) program for the US Department of Energy (DOE) 
contractor employees at government-owned contractor-operated 
(GOCO) facilities. In an overview, safety and health is defined and 
the driving forces behind the implementation of a strong program 
are examined. An examination of how ASIA standards were 





created, as well as the complexities of the DOE-prescribed Occu- 
pational Safety and Health Act (OSHA) program. The program 
makes the listener aware that more than three different agencies 
and five industrial societies combine to make up the Act, and the 
focus is directed on areas identified by DOE as requiring training. 


29853 (DOE/IE-0022P) Major natural disaster afteraction 
assessment. USDOE Assistant Secretary for International Affairs 
and Energy Emergencies, Washington, DC (United States). Office 
of the Deputy Assistant Secretary for Energy Emergencies. Aug 
1991. 88p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE92017729. Source: OSTI; NTIS; GPO Dep. 

In recent years, a wide variety of natural disasters has disrupted 
energy supplies. Some incidents occurred in the continental US, 
others in offshore US territory, and still others in foreign countries. 
Each locale provided a unique backdrop against which energy 
emergency activities were conducted. Minimizing the conse- 
quences of these incidents is considered to be both good business 
and in national interest. It is often achieved through a combination 
of emergency preparedness and emergency response activities, 
usually taken in coordination and as appropriate, by industry, State 
and local government and Federal agencies. This project was un- 
dertaken to capture the experience gained during recent natural 
disasters, subject it to careful scrutiny, and thereby improve future 
energy emergency preparedness, response, and recovery activi- 
ties. It considered the emergency activities actually undertaken, the 
level and effectiveness of coordination between the various agents 
engaged in the response, and the appropriateness of established 
roles and responsibilities of each. The material forming the basis 
for this assessment was obtained through numerous in-depth inter- 
views with personnel involved at all levels of response activities, 
afteraction reports by others, and articles in the technical and gen- 
eral press. Energy types considered were electricity, natural gas 
and petroleum products. Major attention was focused on telecom- 
munications and military interdependencies with the energy supply 
infrastructure. 


29854 (ETDE-mf-92557842) Questionnaire concerning the 
protection of persons employed looking at safety according to 
the Accident Ordinance. Amtliche Mitteilungen der Bundesanstalt 
fuer Arbeitsschutz. Sonderdruck zur Anlagensicherheit. Bartels, K.; 
Doerge, W.; Hoffmann, G.; Holter-Hauke, R.; Mueller, U.; Poppen- 
dick, K.E.; Rummel, H.; Volimar, H.; Wietfeldt, P. Bundesanstalt 
fuer Arbeitsschutz, Dortmund (Germany). Apr 1991 54p. (in Ger- 
man). Order Number DE92557842. Source: OSTI; NTIS (US Sales 
Only). 

The questionnaire contains: (1)Presentation of the danger poten- 
tial - danger potential on account of industrial processes; hazards 
from the materials potential; working procedures/methods with en- 
dangerment of persons employed, (2) technical and organizational 
safety measures. (HP). 


29855 (MSHAVIR-1202) Injury experience in nonmetallic 
mineral mining (Except stone and coal), 1990. Mine Safety and 
Health Administration, Denver, CO (United States). 1991. 324p. 
Sponsored by Department of Labor, Washington, DC (United 
States). Order Number DE92018651. Source: OSTI; NTIS. 

This Mine Safety and Health Administration (MSHA) informa- 
tional report reviews in detail the occupational injury and iliness 
experience of nonmetallic mineral mining (except stone and coal) 
in the United States for 1990. Data reported by operators of mining 
establishments concerning work injuries are summarized by work 
location, accident classification, part of body injured, nature of in- 
jury, occupation, and principal type of mineral. Related information 
on employment, worktime, and operating activity also is presented. 
Data reported by independent contractors performing certain work 
at mining locations are depicted separately in this report. For ease 
of comparison with other metal and nonmetallic mineral mining in- 
dustries and with coal mining, summary reference tabulations are 
included at the end of both the operator and the contractor sec- 
tions of this report. 


29856 (MSHA/IR-1204) Injury e In sand and 
gravel mining, 1990. Mine Safety and Health Administration, Den- 
ver, CO (United States). 1991. 115p. Sponsored by Department of 
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Labor, Washington, DC (United States). 
DE92018654. Source: OSTI; NTIS. 

This Mine Safety and Health Administration (MSHA) informa- 
tional report reviews in detail the occupational injury and iliness 
experience of sand and gravel mining in the United States for 
1990. Data reported by operators of mining establishments con- 
cerning work injuries are summarized by work location, accident 
classification, part of body injured, nature of injury, and occupation. 
Related information on employment, worktime, and operating activ- 
ity also is presented. Data reported by independent contractors 
performing certain work at mining locations are depicted separately 
in this report. For ease of comparison with other metal and non- 
metallic mineral mining industries and with coal mining, summary 
reference tabulations are included at the end of both the operator 
and the contractor sections of this report. 


Order Number 
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Refer also to citation(s) 27517, 27518, 27519, 27526, 27527, 
27558, 27589, 27604, 27605, 27606, 27806, 27808, 27814, 27815, 
27816, 27850, 27853, 27856, 27857, 27872, 27903, 27920, 27935, 
28059, 28062, 28063, 28097, 28355, 28742, 28796, 28797, 28798, 
28799, 28800, 28801, 28802, 28803, 28804, 28805, 28806, 28807, 
28808, 28809, 28810, 28811, 28812, 28828, 28839, 28841, 28847, 
29015, 29016, 29017, 29260, 29265, 29278, 29320, 29329, 29330, 
29331, 29340, 29341, 29342, 29343, 29361, 29380, 29394, 29395, 
29399, 29400, 29402, 29405, 29406, 29407, 29410, 29411, 29412, 
29414, 29415, 29416, 29418, 29419, 29420, 29421, 29422, 29424, 
29425, 29426, 29443, 29456, 29463, 29464, 29466, 29467, 29468, 
29469, 29470, 29471, 29472, 29473, 29474, 29475, 29476, 29477, 
29478, 29479, 29480, 29481, 29482, 29483, 29484, 29485, 29488, 
29489, 29500, 29502, 29505, 29509, 29510, 29512, 29525, 29526, 
29527, 29528, 29529, 29530, 29531, 29532, 29533, 29534, 29535, 
29536, 29537, 29540, 29541, 29543, 29546, 29548, 29549, 29550, 
29551, 29552, 29553, 29556, 29557, 29563, 29570, 29572, 29604, 
29606, 29607, 29611, 29664, 29669, 29670, 29674, 29675, 29676, 
29678, 29679, 29680, 29681, 29694, 29698, 29707, 29853, 29878, 
30348, 30349, 30350, 30374, 30394, 30415 


29857 (AECS-C/FRSR-53) Geochemistry and uranium con- 
tent of phosphorites used in fertilizer - Homs in 
comperison with mines raw horites. Kudsi, Yahia (Atomic 
Energy Commission, Damascus (Syrian Arab Republic)); Abbas, 
Mahmoud. Atomic Energy Commission, Damascus (Syrian Arab 
Republic). Mar 1992. 57p. (in Arabic). Order Number DE92642115. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Geochemical characteristics of phosphates used in fertilizer in- 
dustry at Homs were studied. 28 monthly averaged samples from 
Palmyrides mining areas were mineralogically and chemically 
analyzed for P20;, CaO and U. Specifically, U content was deter- 
mined by fluorometry, x-ray fluorescence and + spectrometry. 
Results show that the phosphates under study are similar to that 
exploited at Charquieh mines. U shows a positive correlation with 
P20; and not with CaO. Statistical analyses indicate that fluorome- 
try is more accurate than x-ray fluorescence and + spectrometry. 
(author). 14 refs., 23 figs., 5 tabs. 


29858 (CONF-9205209-2) (NaCl+CaCi.)(aq): Phase equilib- 
rla and volumetric properties. Oakes, C.S. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg, VA (United States). Dept. of Ge- 
ological Sciences); Sheets, R.W.; Bodnar, R.J.; Simonson, J.M. 
Virginia Polytechnic Inst. and State Univ., Blacksburg, VA (United 
States). Dept. of Geological Sciences. [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
89ER14065. From Pan American conference on research on fluid 
inclusions; Lake Arrowhead, CA (United States); 21-24 May 1992. 
Order Number DE92016356. Source: OSTI; NTIS; GPO Dep. 
Calcium dichloride is commonly present either as the primary or 
secondary dissolved slat in aqueous fluid inclusions from many 
geologic environments. In either case the phase equilibria and vol- 
umetric properties are substantially different from that of pure water 
or sodium chloride and therefore the latter two systems are poor 
analogs to the calcium dichloride or (NaCl and CaClz)systems. 
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This report discusses the phase equilibria and volumetric proper- 
ties of this system. 


29859 (DOE/ER/13749-3) [Investigation of ultrasonic wave 
interactions with fluid-saturated porous rocks]: [Annual re- 
port]. Adier, L. Ohio State Univ., Columbus, OH (United States). 
Dept. of Welding Engineering. [1992]. 66p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-87ER13749. 
Order Number DE92016085. Source: OSTI; NTIS; GPO Dep. 

During the last two years we have continued our investigation of 
ultrasonic wave propagation in fluid-filled porous materials. First, 
we studied the feasibility of using different surface modes to char- 
acterize both synthetic and natural rocks. We introduced a novel 
experimental technique based on the direct generation of surface 
waves by edge excitation. We used two low-frequency (100-500 
kHz) shear transducers in pitch-catch mode to launch and receive 
the ultrasonic surface wave. The contact transducers were coupled 
to the opposite edges of the porous specimens with normal 
polarization relative to the surface. The same technique was suc- 
cessfully used to generate Rayleigh-type surface modes on the 
free surface of both dry and water-saturated specimens, as well as 
Stoneley-type interface modes on the fluid-loaded surfaces of 
immersed samples. Our main achievement in this area is the real- 
ization that, due to surface tension, practically closed-pore 
boundary conditions can prevail on the free surface of a water- 
saturated rock for completely open pores. As a result, the velocity 
of the true surface mode might be much lower than the Rayleigh 
velocity of the dry skeleton. 


29860 (DOE/ER/14073-T1) Seismic imaging of anisotropic 
cracks in the upper oceanic crust at the East Pacific Rise: 
Final report. Harding, A.J.; Shearer, P.M.; Orcutt, J.A. Scripps In- 
stitution of Oceanography, La Jolla, CA (United States). [1990]. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 


Contract FG03-89ER14073. Order Number DE92015476. Source: 
OSTI; NTIS; GPO Dep. 

The ability of seismic data to constrain crustal properties such as 
rock type, porosity, and crack geometry and orientation is signifi- 


cantly enhanced by the simultaneous measurement of both P- and 
S-wave arrivals within a dataset. Shear wave arrivals are tradition- 
ally difficult to identify in marine seismic data because the lack of a 
shear wave source means that an efficient P-to-S conversion hori- 
zon is required, and the shorter wavelength of shear waves means 
that coherent propagation is more adversely affect by the volume 
and surface heterogeneity. We investigated the possibility of deter- 
mining shear wave velocity and hence vertical velocity anisotropy 
within the upper 1.5 km of the oceanic crust using surface seismic 
data. Surface sources and receivers require a double conversion to 
and from S-waves and thus that the S-wave related part of the 
field will be weaker than that recorded on, for example, an Ocean 
Bottom Seismometer. However, the increased spatial density of 
surface data means that two-dimensional filtering methods such as 
T — Pp transformation may be used to isolate the signal and in- 
crease the signal-to-noise. 


29861 (DOE/ER/14079-12) Seismic wave propagation in 
thinly-layered media with steep reflectors. Deng, H.L. Colorado 
School of Mines, Golden, CO (United States). Center for Wave 
Phenomena. May 1992. 45p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-89ER14079. (CWP-114). 
Order Number DE92015619. Source: OSTI; NTIS; GPO Dep. 
Seismic waves reflected from steep reflectors in the earth's sub- 
surface spend a significant amount of time travelling more or less 
horizontally. Therefore, accurate imaging of steep geologic struc- 
ture requires knowledge of the behavior of these horizontally 
propagating waves. In particular, the effect of tunneling on seismic 
waves propagating in thinly-layered media must be understood. | 
describe a method for modeling seismic waves traveling in 
thinly-layered media. This method, a frequency-wavenumber finite- 
difference scheme coupled with the Born approximation, is useful in 
studying seismic waves reflected from steep geologic structures. 


29862  (DOE/ER/14079-14) Differential equation-based seis- 
mic data filtering. Li, Jianchao; Larner, K. Colorado School of 
Mines, Golden, CO (United States). Center for Wave Phenomena. 
May 1992. 27p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract FG02-89ER14079. (CWP-—124). Order Num- 
ber DE92016282. Source: OSTI; NTIS; GPO Dep. 

Suppressing noise and enhancing useful seismic signal by filter- 
ing is one of the important tasks of seismic data processing. 
conventional filtering methods are implemented through either the 
convolution operation or various mathematical transforms. In this 
paper, we describe a methodology for studying and implementing 
filters, which, unlike those conventional filtering methods, is based 
on solving differential equations in the time and space domain. We 
call this kind of filtering differential equation-based filtering (DEBF). 
DEBF does not require that seismic data be stationary, so filtering 
parameters can vary with every time and space point. Also, in 2-D 
and 3-D, DEBF has higher computational efficiency than do con- 
ventional multiple-trace filtering methods. Examples with synthetic 
and field seismic data show the DEBF methods presented here to 
be efficient and effective. 


29863 (DOE/ER/14079-15) A d diver 
correction. Fazzari, F. Colorado School of Mines, Golden, CO 
(United States). Center for Wave Phenomena. [1992]. 46p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-89ER14079. (CWP-116). Order Number DE92016283. 
Source: OSTI; NTIS; GPO Dep. 

A divergence correction is conventionally applied to zero-offset 
data in an effort to preserved amplitude information. The conven- 
tional divergence correction compensates for the geometrical 
spreading of a point source in a horizontally layered medium where 
velocity varies with depth only. The dip-dependent divergence cor- 
rection extends the conventional correction for improved amplitude 
processing of dipping beds. The dip-dependent divergence correc- 
tion is computed by dynamic ray tracing, and applied to stacked 
data using a dip decomposition technique. This correction de- 
creases amplitudes relative to the conventional correction for steep 
dips and late times. In a data example from the Gulf of Mexico, the 
conventional correction over- amplified the reflection off a salt 
dome flank by a factor of 1.6. High amplitudes near salt flanks are 
also associated with the presence of hydrocarbons. Applying the 
dip-dependent divergence correction ensures that “bright spots” are 
not due to over-amplification of steep dips by the conventional cor- 
rection. In areas like the Gulf of Mexico, where the velocity function 
varies primarily with depth, and steep beds are commonplace, the 
dip-dependent divergence correction is an inexpensive way to im- 
prove the amplitude information in seismic images. 


29864 (DOE/ER/14079-18) 2.5D Kirchhoft Inversion Theory 
applied to VSP data. Dong, Wenjie, H. (Massachusetts Inst. of 
Tech., Cambridge, MA (United States). Dept. of Earth, Atmospheric 
and Planetary Sciences); Bleistein, N. Massachusetts Inst. of 
Tech., Cambridge, MA (United States). Dept. of Earth, Atmospheric 
and Planetary Sciences; Colorado School of Mines, Golden, CO 
(United States). Center for Wave Phenomena. [1992]. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-89ER14079 ;FG02-89ER14084. (CWP-101P). Order Num- 
ber DE92018642. Source: OSTI; NTIS; GPO Dep. 

Offset VSP (or Walk-away VSP) and Crosshole Tomography are 
special commonshot experiments. In the former, the receiver array 
is in a borehole with the source at the surface. In the latter, both 
receiver array and source array are in boreholes. For these two 
recording configurations, a two-and-one-half dimensional (2.5D) in- 
version is the method of choice if amplitude information of the data 
is used to extract medium parameters. By 2.5D, we mean 3D wave 
propagation within a 2D medium. Similar to the 2.5D inversion for- 
mulation of surface line seismic data, we formulate an inversion 
algorithm in the paper for VSP geometry. The resulting formula is 
equally applicable to Crosshole experiments. Our basic assumption 
is that wave propagation is governed by the acoustic wave equa- 
tion. We also assume VSP data are high frequency so that the 
asymptotic evaluation of integrals is justified. This inversion aigo- 
rithm consists of two transform kernels, which, when applied to 
VSP or Crosshole data, produce the subsurface reflector map. For 
one kernel, the reflector map is delineated by the singular functions 
of interface with peak amplitude being the angularly dependent ge- 
ometrical optics reflection coefficient. For the other, we obtain the 
same reflector map, but the amplitude of the singular function is 
the product of the cosine of the incident angle with the reflection 





coefficient. From these two outputs, lower medium propagation 
speed can be estimated if densities are known. To estimate both 
the speed and density of the lower medium, two independent in- 
versions, illuminating points on the reflector from distinct incidence 
angles, are needed. In practice, many experiments are used to 
limit the effect of noise. The inversion operator is tested on syn- 
thetic data for both kinematic (imaging) and dynamic (amplitude 
details) performance, and on field VSP data for imaging only. The 
results highlight the advantages and limitations of the method. 


20865 (DOE/ER/14084-3) Reservoir characterization by 
crosshole seismic imaging: Semi-ennual progress report, 15 
September 1991-14 September 1992. Turpening, R. Massachu- 
setts Inst. of Tech., Cambridge, MA (United States). Earth 
Resources Lab. 10 Jun 1992. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-89ER14084. 
Order Number DE92017391. Source: OSTI; NTIS; GPO Dep. 

This report covers the investigation on the field use of crosshole 
measurements in reservoir characterization. This investigation was 
planned for a four year effort. (Year 1) Preparation. (Year 2) Use of 
vertically polarized shear waves. (Year 3) Addition of horizontally 
polarized shear waves. (Year 4) Present static image of reservoir 
properties and observe the time varying phenomena in reservoir by 
reshooting high frequency compressional (P) survey. This report 
covers the first six months of the third year. 


29866 (DOE/NV/10461-T41) The Timber Mountain 
magmato-thermal event: An intense widespread culmination 
of magmatic and hydrothermal activity at the southwestern 
Nevada voicanic field. Jackson, M.R. Jr. Nevada Univ., Reno, NV 
(United States). May 1988. 53p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG08-85NV10461. Order 
Number DE92017913. Source: OSTI; NTIS; INIS; GPO Dep. 

Eruption of the Rainier Mesa and Ammonia Tanks Members Tim- 
ber Mountain Tuff at about 11.5 and 11.3 Ma, respectively, resulted 
in formation of the timber Mountain (TM) caldera; new K-Ar ages 
show that volcanism within and around the TM caldera continued 
for about 1 m.y. after collapse. Some TM age magmatic activity 
took place west and southeast of the TM caldera in the Beatty — 
Bullfrog Hills and Shoshone Mountain areas, suggesting that vol- 
canic activity at the TM caldera was an intense expression of an 
areally extensive magmatic system active from about 11.5 to 
10Ma. Epithermal Au-Ag, Hg and fluorite mineralization and hy- 
drothermal alteration are found in both within and surrounding the 
Timber Mountain — Oasis Valley caldera complex. New K-Ar ages 
date this hydrothermal activity between about 13 and 10 Ma, 
largely between about 11.5 and 10 Ma, suggesting a genetic rela- 
tion of hydrothermal activity to the TM magmatic system. 


29867 (ETDE-mf-92557871) Earthquakes in the Federal 
Republic of Germany 1987. Reports of the seismological ob- 
servatories in the Federal Republic of Germany including a list 
of important earthquakes in the world. Henger, M.; Leydecker, 
G. (comps.). Bundesanstalt fuer Geowissenschaften und Rohstoffe 
(BGR), Hannover (Germany). 1991 45p. (In German). Order Num- 
ber DE92557871. Source: OSTI; NTIS (US Sales Only). 

A summary is given on the seismic events in the Federal Repub- 
lic of Germany in the year 1987. Further articles deal with statistics 
on the earthquakes in the period from 1974 to 1987, reports on 
single regions as well as a list of the earthquakes workd-wide and 


the damages resulting in the year 1987. (orig/HP) With 11 figs., 4 
tabs. 


29868 (IFE/KR/E-92/004) Physical characteristics and dis- 
tribution of core-scale heterogeneities in the Rannoch, Etive, 
and lower Ness Formations in the Norwegian North Sea. 
Remy, R.R. Institutt for Energiteknikk, Kjeller (Norway). Apr 1992. 
123p. Order Number DE92541025. Source: OSTI; NTIS. 

The report concerns an evaluation of geologic formations on the 
Norwegian continental shelf. Analysis of approximately 750 m of 
core from 9 wells in the Norwegian North Sea provide detailed in- 
formation on lithofacies and core-scale heterogeneities in the lower 
Brent Group. The Rannoch Formation was deposited in a prograd- 
ing wave-dominated shoreface. The lower third of the formation is 
a highly complex reservoir with numerous vertical, and presumably 
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lateral, heterogeneities. The middle third of the formation is charac- 
terized by relatively well-developed laminations. The relatively 
homogeneous upper third of the formation consists of structureless 
to faintly-laminated fine-grained sandstone. The trough crossbed- 
ded channel fill deposits in the lower Etive have very good reservoir 
characteristics, but are heterogeneous. In most places, the upper 
Etive is less heterogeneous than the lower Etive. Approximately 
60% of the basal Ness consists of non-reservoir shale, coal, and 
thinly interbedded sandstone and shale, and 40% consists of po- 
tentially reservoir-quality rippled, planar laminated, or structureless 
fine- to very fine-grained sandstones. 44 refs., 5 figs., 4 tabs. 


29869 (INIS-mf-13330) Annual meeting of the israel Geo- 
logical Society. Polishook, B. (ed.). Israel Geological Society, 
Jerusalem (Israel). 1992 24p. (CONF-9203175—: 1992 Israel Geo- 
logical Society annual meeting, Ashkelon (israel), 30 Mar - 1 apr 
1992). Order Number DE92001403. Source: OSTI; NTIS (US 
Sales Only); INIS. 


Individual papers in scope for the database are processed sepa- 
rately. 


29870 (INIS-mf-13332) Annual meeting of the Israel Geo- 
logical Society, 1990. Israel i jety, Jerusalem 
(Israel); Hebrew Univ., Jerusalem (Israel). 1990 13p. (CONF- 
9004363—: 1990 Israel Geological Society annual meeting, Eilat 
(Israel), 23-26 Apr 1990). Order Number DE92001402. Source: 
OSTI; NTIS (US Sales Only); INIS. 


Individual papers in scope for the database are processed sepa- 
rately. 


29871 (LA-12311-C) Workshop on noninvasive geophys- 
ical site characterization. Van Eeckhout, E.; Calef, C. (comps.). 
Los Alamos National Lab., NM (United States). Jul 1992. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9108213—: Workshop on nonin- 
vasive geophysical site characterization, Dallas, TX (United 
States), 29-30 Aug 1991). Order Number DE92017287. Source: 
OSTI; NTIS; GPO Dep. 

Workshop participants were asked to discuss DOE’s needs for 
waste site characterization and the current status of noninvasive 
geophysical technology available to satisfy these needs. The initial 
discussions focused on electromagnetic, ground-penetrating radar, 
seismic, gravity, and magnetic methods. However, an additional 
technology, “data fusion” arose and was added to the list. The ulti- 
mate ranking of these technologies (i.e., in the order they would 
provide the most benefit to the DOE at the most sites, for the least 
cost, from top down) was as follows: data fusion, electromagnetic, 
ground penetrating radar, seismic, gravity, and magnetic. 


29872 (LBL-31970) Modelling of 3-D electromagnetic re- 

using the time-wavenumber method. Lee, S. Lawrence 
Berkeley Lab., CA (United States). Dec 1991. 97p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE92017025. Source: OSTI; NTIS; 
GPO Dep. 

The diffusion of electromagnetic fields in time and the three spa- 
tial dimensions can be modelled using a new numerical algorithm 
that is tailored for geophysical applications. The novel feature of 
the algorithm is that a large part of the computation is done in the 
wavenumber domain. Here, the spatial Fourier transforms of the 
vertical magnetic field and the vertical current density are used to 
define two scalar potentials. For either a vertical electric or a verti- 
cal magnetic dipole source at the subsurface these wavenumber 
potentials can be represented by a simple Gaussian distribution 
function. In the air, the fields satisfy the Laplace equation. The flow 
of this algorithm is as follows: the potentials are defined in the 
wavenumber domain as an initial condition depending on the 
source configuration, the vector current density J in space is ob- 
tained from the potentials using the inverse Fourier transform, the 
vector electric field E is obtained by multiplying J by resistivity, the 
updated potentials are then obtained from the forward Fourier 
transform of E. Using the updated potential as a subsequent initial 
condition these steps are repeated until the solution reaches the fi- 
nal time. Since spatial derivatives can be exactly evaluated in the 
wavenumber domain by simple multiplications, this algorithm re- 
quires far less memory than the conventional finite difference (FD) 


ERA Vol. 17, No. 10 421 





58 GEOSCIENCES 


method. The conventional FD method needs finer discretization in 
space in order to minimize the numerical dispersion caused by nu- 
merical differentiation in space. The conductivity distribution for this 
algorithm is piece-wise continuous and bounded in the wavenum- 
ber domain. 


29873 (UCRL-CR-109636, pp. 37, Paper 1) High-frequency 
P wave spectra from explosions and earthquakes. Walter, W.R. 
(Univ. of Nevada, Reno (United States)); Priestley, K. Lawrence 
Livermore National Lab., CA (United States); Nevada Univ., Reno, 
NV (United States). Seismological Lab. Jan 1992. In Analysis of 
seismic data from Kazakhastan, USSR. Final report. 188p. Order 
Number DE92009515. Source: OSTI; NTIS. 

Two explosion P wave spectral models (Sharpe, 1942; Mueller- 
Murphy, 1971) and two earthquake P wave spectral models 
(Archambeau, 1968, 1972; modified Brune 1970, 1971) are re- 
viewed to assess their implications for high frequency (> 1 Hz) 
seismic discrimination between earthquakes and explosions. The 
importance of the corner frequency scaling, particularly for models 
with the same high frequency spectral decay rate, is demonstrated 
by calculating source spectral ratios (a potentially important re- 
gional discriminant) for these models. The authors compare North 
American events and a limited data set of Central Asian events 
with these spectral models. They find North American earthquakes 
are consistent with a constant stress drop modified Brune model 
between 10 and 30 Hz. Shallow (< 700 m depth) Pahute Mesa ex- 
plosions at the Nevada Test Site have a high frequency spectral 
decay between 10 and 30 Hz greater than the w~* predicted by 
the explosion models. Near regional recordings of the Soviet Joint 
Verification Experiment (JVE) explosion show a higher corner fre- 
quency and lower 1 to 4 Hz spectral ratios than predicted by either 
explosion model. The higher corner frequency of the Soviet JVE 
appears not to be due to attenuation, or receiver effects, and may 
represent a need for different corner frequency scaling, or result 
from source complications such as spall and tectonic release. A re- 
gional recording of the Soviet JVE (NEIC m, = 6.1) is shown to 
have a lower 1 to 4 Hz spectral ratio than a smaller earthquake 


(NEIC m, = 4.6) recorded on a nearly reciprocal path. 


29874 (UCRL-CR-109636, pp. 13, Paper 2) Tectonic release 
from the Soviet Joint Verification Experiment. Walter, W.R. 
(Univ. of Nevada, Reno (United States)); Patton, H.J. Lawrence 
Livermore National Lab., CA (United States); Nevada Univ., Reno, 
NV (United States). Seismological Lab. Jan 1992. In Analysis of 
seismic data from Kazakhastan, USSR. Final report. 188p. Order 
Number DE92009515. Source: OSTI; NTIS. 

The regional broadband seismic recordings of the Soviet Joint 
Verification Experiment underground nuclear explosion show evi- 
dence of tectonic release in the form of Love waves at long periods 
and high-frequency SS phases on the transverse components. 
The authors present the results of some simple forward modeling 
of this data in order to quantify both the moment and mechanism 
of the tectonic release. Using 10-20 second Love wave amplitude 
and phase data, they estimate the tectonic release moments to be 
3.5 x 10'S N-m for a north striking right-lateral strike-slip fault, and 
7.0 x 10°5 N-m for a northwest striking reverse fault. Using the re- 
sults of these end member tectonic models, the Rayleigh waves 
can be satisfied with explosion moments of 1.7 x 10'® N-m (F = 
0.31) and 2.4 x 10'© N-m (F = 0.44), respectively. To resolve the 
ambiguity in tectonic mechanism they used the reflectivity method 
to generate synthetics and compare the relative amplitudes of the 
SH and SV parts of the S,S phase. While the results favor the 
strike-slip mechanism of tectonic release, application of source in- 
version techniques to this data and other regional data will be 
needed to evaluate more realistic tectonic release models involv- 
ing, for example, oblique fault slip and dip. 


29875 (UCRL-CR-109636, pp. 32, Paper 3) The spectra of 
seismic radiation from a tensile crack. Walter, W.R. (Univ. of 
Nevada, Reno (United States)); Brune, J.N. Lawrence Livermore 
National Lab., CA (United States); Nevada Univ., Reno, NV (United 
States). Seismological Lab. Jan 1992. In Analysis of seismic data 
from Kazakhastan, USSR. Final report. 188p. Order Number 
DE92009515. Source: OSTI; NTIS. 

A model for the average far-field P and S wave amplitude spec- 
tra from a circular crack failing in tension is presented. The model 
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explicitly avoids specifying the details of the rupture process, in- 
stead the spectral amplitude is determined by applying physically 
realistic constraints to an idealized spectral shape for each wave 
type. The P and S spectral models are constrained by fixing the 
low frequency level of each to be equivalent to a point source. 
They are further constrained by equating the total radiated energy 
with the available elastic energy. A final constraint between the 
corner frequencies of the P and S spectra is needed to completely 
determine the four free parameters. For the type of model consid- 
ered here: an equidimensional fault with greatest displacement in 
the center the authors expect the P to S corner frequency ratio to 
range between 1 and 1.73 depending on the details of the rupture. 
This model gives an average S/P amplitude spectrum ratio that is 
about 2.1 at very low frequencies and between 2.1 and 0.7 at very 
high frequencies, depending on the P to S corner frequency ratio. 
Applying the same criteria to a circular shear crack they show that 
the average S/P amplitude is about 7.1 at very low frequencies 
and between 7.1 and 2.4 at very high frequencies, again depend- 
ing on the S to P corner frequency ratio. The tensional crack thus 
has a lower average S/P ratio than the shear crack, and such low 
S/P ratios may be an identifying characteristic of tensile or tensile- 
equivalent rupture. Using the shear and tensional models they 
construct composite spectra that have significantly smaller S/P ra- 
tios than the shear cracks alone although the tensional events 
radiate less than 10% of the total radiated energy. The tension 
crack average spectral model presented here may be useful as a 
first approximation for modeling seismic sources with a volumetric 
component in them, such a magma injection, or slip on a non- 
planar fault. 


29876 (UCRL-CR-109636, pp. 28, Paper 4) Observations of 
high-frequency P wave earthquake and explosion spectra 
compared with w~—°, w—?, and Sharpe source models. Walter, 
W.R. (Univ. of Nevada, Reno (United States)); Brune, J.N.; Priest- 
ley, K.F.; Fletcher, J. Lawrence Livermore National Lab., CA 
(United States); Nevada Univ., Reno, NV (United States). Seismo- 
logical Lab. Jan 1992. In Analysis of seismic data from 
Kazakhastan, USSR. Final report. 188p. Order Number 
DE92009515. Source: OSTI; NTIS. 

Observations of 10-, 20-, and 30-Hz P wave spectral amplitudes 
from earthquakes and explosions are compared with the Archam- 
beau (1968, 1972) earthquake model featuring a P wave falloff of 
w* beyond the corner frequency, a modified Brune (1970, 1971) 
earthquake model with w—* falloff, and the Sharpe (1942) explo- 
sion model which has a w~? falloff. The Archambeau and Sharpe 
models have been, in part, the basis of a proposal by Evernden et 
al. (1986) that high-frequency (~30 Hz) seismic energy could 
provide an effective solution to the problem of detection and identi- 
fication of low-yield coupled and fully decoupled underground 
nuclear explosions. The observations of earthquakes show an in- 
crease in spectral amplitude with moment approximately in 
agreement with the w~? falloff model, and, for larger moments, in 
disagreement with the w—* model. Comparison of theoretical and 
actual seismograms narrow-band filtered at 30 Hz shows that in 
part the increase in spectral amplitude of earthquakes is due to the 
complex and long duration of the rupture process and not because 
of an increase in an impulsive first arrival like that characteristic of 
an explosion. The 30-Hz amplitudes for explosions show much 
scatter, and many events have a spectral falloff greater than the 
w~ predicted by the Sharpe model. Whether this is due entirely to 
attenuation or is the actual source spectrum is not determined. 
High stress drop earthquakes are predicted to have larger spectral 
amplitudes than the Sharpe model. Thus any discrimination tech- 
niques using high-frequency P wave spectra should probably take 
into account differences in pulse shape and amplitude in the time 
domain. 


29877 (Y/EN-4131) Newmark-Hall synthetic history devel- 
opment. Aramayo, G.A. Oak Ridge Y-12 Plant, TN (United 
States). Nov 1990. 90p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. Order Number 
DE92017172. Source: OSTI; NTIS; GPO Dep. 

The methodology used to develop synthetic acceleration time 
histories with spectral content that envelopes the Newmark-Hall 
spectra is described. Six acceleration time histories are developed 





for two conditions of foundation and 3 critical damping factors. The 


target spectra corresponds to the mediam centered probability 
level. 
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29878  (LBL-PUB-5346) Exploratory Research and Develop- 
ment Fund, FY 1990: on Lawrence Berkeley 
Laboratory. Lawrence Berkeley Lab., CA (United States). May 
1992. 96p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE92017002. Source: OSTI; NTIS; INIS; GPO Dep. 

The Lawrence Berkeley Laboratory Exploratory R&D Fund FY 
1990 report is compiled from annual reports submitted by principal 
investigators following the close of the fiscal year. This report 
describes the projects and summarizes their accomplish- 
ments. It constitutes a part of an Exploratory R&D Fund (ERF) 
planning and documentation process that includes an annual plan- 
ning cycle, projection selection, implementation, and review. The 
research areas covered in this report are: Accelerator and fusion 
research; applied science; cell and molecular biology; chemical 
biodynamics; chemical sciences; earth sciences; engineering; infor- 
mation and computing sciences; materials sciences; nuclear 


science; physics and research medicine and radiation biophysics. 


6610 General Physics 


29879 (SAND-92-0605C) High-performance scientific com- 
puting using C++. Budge, K.G.; Peery, J.S.; Robinson, A.C. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9208105—1: USENIX technical 
conference, Portland, OR (United States), 10-14 Aug 1992). Order 
Number DE92017046. Source: OSTI; NTIS; GPO Dep. 

Concepts from mathematics and physics often map well to 
object-oriented software since the original concepts are of an 
abstract nature. We describe our experiences with developing high- 
performance shock-wave physics simulation codes in C++ and 
discuss the software engineering issues which we have encoun- 
tered. The primary enabling technology in C++ for allowing us to 
share software between our development groups is operator over- 
loading for a number of “numeric” objects. Unfortunately, this 
enabling feature also impacts the efficiency of our computations. 


We describe the techniques we have utilized for minimizing this dif- 
ficulty. 


6611 Classical and Quantum Mechanics 
Refer also to citation(s) 29920 


29880 (CONF-9105116—, pp. 214-222) Integration of Poin- 
care’s non-integrable systems - New formulation of classical 
and quantum dynamics. Petrosky, T. (Univ. of Texas, Austin 
(United States)); Prigogine, |. Argonne National Lab., IL (United 
States). [1991]. From 9. symposium on energy engineering sci- 
ences: fluid and dynamical systems; Argonne, IL (United States); 
13-15 May 1991. In Proceedings of the ninth symposium on en- 
ergy engineering sciences: Fluid and dynamical systems. 340p. 
Order Number DE91015974. Source: OSTI; NTIS. 

Poincare's theorem prevents the existence of solutions of the 
eigenvalue problem associated with the Hamiltonian (as well as the 
Liouville operator) which would be analytic in the coupling constant. 
The authors show that this Poincare ‘catastrophe’ can be elimi- 
nated by a natural time ordering of dynamical states for a large 
class of dynamical (classical or quantum) systems which they call 
large Poincare systems (LPS). They obtain then a dynamical the- 
ory which incorporates a privileged direction of time (and therefore 
the second law of thermodynamics). To introduce the privileged di- 
rection of time, one needs, in general, however, to go the Liouville 
space (superspace) and introduce a time ordering of dynamical 
states according to the number of particles involved in correlations. 
This leads then to a generalization of quantum (and also classical) 
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mechanics in which the usual Heisenberg’s eigenvalue problem is 
replaced by a complex eigenvalue problem in the Liouville space. 


29881 (IC—-92/94) On the Sobolev systems with ellipsoid 
cavities. Bohigas, A. (Instituto de Cibernetica, Matematica y 
Fisica, La Habana (Cuba)); Felipe, R. international Centre for The- 
oretical Physics, Trieste (Italy). Jun 1992. 16p. Order Number 
DE92641290. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, one studies the possible number of instability 
zones of a Sobolev system having n inner cavities each one being 
an ellipsoid of revolution completely filled with an ideal fluid of con- 
stant density o,,k+1,...,.n. One proves that this number is at most 
n+1. This sort of mechanical system appears frequently in different 
applications and has lately received (nonlinear case) attention since 
it constitutes completely integrable systems. (author). 10 refs. 


29882 (IC—92/100) No division and the set of periods for 
tree maps. Alseda, L. (Universitat Autonoma de Barcelona, 
Barcelona (Spain). Dept. de Matematiques); Ye Xiangdong. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Jun 1992. 
17p. Order Number DE92642556. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We extend the notion of no division for star maps to tree maps. 
It is proved that the set of periods of a tree map is cofinite if there 
exists some periodic orbit of the given map with period larger than 
one having no division. Using this result we get some simple 
proofs of known results for tree maps and show that if X is a tree 
then a union of initial segments of some finite linear orderings 
which depend only on the given tree minus a finite set is the set of 
periods for arbitrary maps from X into itself. (author). 18 refs. 


29883 (IC-92/109) Reflection effect of localized absorptive 
potential on nor-resonant and resonant tunneling. Rubio, A.; 
Kumar, N. International Centre for Theoretical Physics, Trieste 
(Italy). Jun 1992. 9p. Order Number DE92642557. Source: OST]; 
NTIS (US Sales Only); INIS. 

The reflection due to absorptive potential (-iV,) for resonant and 
non-resonant tunneling has been considered. We show that the 
effect of reflection leads to a non-monotonic dependence of ab- 
sorption on the strength V, with a maximum absorption of typically 
0.5. This has implications for the operation of resonant tunneling 
devices. General conceptual aspects of absorptive potentials are 
discussed. (author). 9 refs, 2 figs. 


29884 (IC-92/113) Global stability of systems of two differ- 
ential equations with unstationary nonlinearities - 2. Nguyen 
Dinh Phu. International Centre for Theoretical Physics, Trieste 
(Italy). Jul 1992. 7p. Order Number DE92642558. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the method of building spirals in the plane, the author has 
investigated the problems of global stability of systems of two dif- 
ferential equations under type: dX/dt=A(t,X)X- where A(t,X)-matrix, 
which is continuous for X is an element of R? and t > 0. The 


present paper continues this study for some cases of the same 
systems. (author). 2 refs. 


29885 (IC-92/114) Dissipation and convergence in the sys- 
tems of differential equations with unstationary nonlinearities. 
Nguyen Dinh Phu. International Centre for Theoretical Physics, Tri- 
este (Italy). Jul 1992. 8p. Order Number DE92642559. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The author has investigated the problems of global stability of 
systems of differential equations unstationary nonlinearities under 
type: dX/dt=A(t,X)X, where A(t,X)-matrix, which is continuous for X 
is an element of R? and t > 0. In the present paper this method of 
study is applied for research conditions of dissipation and conver- 
gence in a class of systems: dX/dt=F(X)+P(t). Using these results 
we can study convergence in a class of Lienard’s equations. (au- 
thor). 6 refs. 


29886 (IC—92/125) Quasilower subdifferentiability and qua- 
siconvex duality gap. Pham Hong Quang. International Centre for 
Theoretical Physics, Trieste (Italy). Jul 1992. 13p. Order Number 
DE92642560. Source: OSTI; NTIS (US Sales Only); INIS. 

In this note we introduce a notion of quasilower subdifferentiabil- 
ity which is an extension of that of lower subdifferentiability due to 
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Plastria F. by using the concept of «-subdifferential in convex anal- 
ysis. We obtain that at a given point a function is quasilower 
subdifferentiable if and only if the values of this function and its 
second quasiconvex conjugate coincide. It is proved that the sec- 
ond quasiconvex conjugate is a best approximation in the class of 
second h,-conjugate defined by Martinez-Legaz and Romano- 
Rodriguez S. An application of the notion of quasilower 
subdifferentiability for the facial programming problems is given. 
(author). 10 refs. 


20887 (LA-UR-92-2051) Preferred sets of states, 
predictability, classicality, and the environment-induced deco- 
herence. Zurek, W.H. Los Alamos National Lab., NM (United 
States). 22 Jun 1992. 38p. Sponsored by USDOE, Washington, 
DC (United States) DOE Contract W-7405-ENG-36. (CONF- 
9110397—2: Workshop on physical origins of time asymmetry, 
Mazagon (Spain), Oct 1991). Order Number DE92017447. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Selection of the preferred classical set of states in the process of 
decoherence — so important for cosmological considerations — is 
discussed with an emphasis on the role of information loss and en- 
tropy. Persistence of correlations between the observables of two 
systems (for instance, a record and a state of a system evolved 
from the initial conditions described by that record) in the presence 
of the environment is used to define classical behavior. From the 
view point of an observer (or any system capable of maintaining 
records) predictability is a measure of such persistence. Pre- 
dictability sieve — a procedure which employs both the statistical 
and algorithmic entropies to systematicaly explore all of the Hilbert 
space of open system in order to eliminate the majority of the un- 
predictable and non-classical states and to locate the islands of 
predictability including the preferred pointer basis is proposed. Pre- 
dictably evolving states of decohering systems along with the 
time-ordered sequences of records of their evolution define the ef- 
fectively classical branches of the universal wavefunction in the 
context of the “Many Worlds Interpretation’. The relation between 
the consistent histories approach and the preferred basis is consid- 


ered. It is demonstrated that histories of sequences of events 


corresponding to projections onto the states of the pointer basis 
are consistent. 


29888 (LBL-27738) Quantum physics and human values. 
Stapp, H.P. Lawrence Berkeley Lab., CA (United States). Sep 
1989. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-8909480-1: 
Symposium on science and culture for the 21st century: agenda 
for survival, Vancouver (Canada), 10-15 Sep 1989). Order Number 
DE92017081. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following concepts: the quantum con- 
ception of nature; the quantum conception of man; and the impact 
upon human values. (LSP). 


29889 (LBL-32043) Quantum conception of man. Stapp, 
H.P. Lawrence Berkeley Lab., CA (United States). Apr 1992. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract ACO3-76SF00098. (CONF-9204173-1: 3. UNESCO science 
and culture forum: toward eco-ethics - alternative visions of culture, 
science, technology and nature, Belem (Brazil), 5-10 Apr 1992). 
Order Number DE92017080. Source: OSTI; NTIS; INIS; GPO Dep. 
This report discusses the quantum processes of the brain and 
the relationship that this process has on man’s behavior. (LSP) 


29890 (SSCL-Preprint-105) MOL calculation of the solitons 
of the cubic Schroedinger equation. Schiesser, W. Supercon- 
ducting Super Collider Lab., Dallas, TX (United States). Jun 1992. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-9206185—4: 7. International 
Association of Mathematics and Computer Simulation (IMACS) in- 
ternational conference on computer methods for partial differential 
equations, New Brunswick, NJ (United States), 22-24 Jun 1992). 
Order Number DE92017245. Source: OSTI; NTIS; INIS; GPO Dep. 

The cubic Schroedinger equation (CSE) is a complex (in the 
mathematical sense) nonlinear partial differential equation (PDE) 
with a known analytical solution. Further, the solution consists of 
solitons (traveling waveforms that do not change shape with time 
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or position) that are very sharp spatially. Thus the CSE is a strin- 
gent test problem for any numerical procedure. We report here the 
results of a method of lines (MOL) solution using second- 
derivative, finite-difference approximations for spatial second 
derivatives that accommodate Dirichlet and Neumann boundary 
conditions without approximation of the boundary conditions. 


6612 Techniques of General Use In Physics 
Refer also to citation(s) 29049, 29084, 29136, 29237, 30257 


29891 (BNL-47599) Proposal for the experimental demon- 
stration of the coherent radiation. Ruggiero, A.G. Brookhaven 
National Lab., Upton, NY (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9206193-2: Advanced accelerator concepts 
workshop, Port Jefferson, NY (United States), 14-20 Jun 1992). Or- 
der Number DE92017695. Source: OSTI; NTIS; INIS; GPO Dep. 

It is of great importance to provide an experimental demonstra- 
tion of the coherence of the radiation of electromagnetic waves 
from a short bunch of electrons performing oscillations in a direc- 
tion transverse to the main direction of motion. It is known that 
electrons circulating in a storage ring lose energy to synchrotron 
radiation. Another method to stimulate radiation is to let an electron 
bunch travel through a wiggler or an ondulator device. In either 
case the spectrum usually peaks in correspondence of wavelengths 
considerably smaller the length of the electron bunch in this situa- 
tion the power radiated is then linearly proportional to the number 
N of electrons in the bunch, as it is customarily observed. Never- 
theless, it may be possible conceiving a situation where the bunch 
length is considerably smaller or at least comparable to the wave- 
length of the peak of the radiation spectrum. If this is the case, it is 
then speculated that the power radiated is proportional to the 
square N* of the number of particles in the bunch. This effect, 
which we can call a coherent effect, if of course very important 
since it would help to enhance the amount of the power radiated 
with a lower electron intensity. Unfortunately the coherent effect is 
difficult to observe since it is not easy to create beam and trajec- 
tory parameters which yield a bunch of length smaller than the 
radiation wavelength. We thus propose here an experiment which 
has the two goals: to generate an experimental situation where 
electrons in a bunch of length 2 radiate electromagnetic power at a 
variable wavelength 4, and to observe with measurements the total 
amount of radiation versus and the beam intensity N. This exper- 
iment can be executed at the Accelerator Test Facility either at 
Brookhaven or at Argonne National Laboratory. 


29892 (UCRL-ID-110491) EBIT: Electron beam ion‘ trap: 
Selected publications from the electron beam ion trap pro- 
gram at Lawrence Livermore National Laboratory. Marrs, R.E. 
(ed.). Lawrence Livermore National Lab., CA (United States). May 
1992. 308p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92018232. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains papers related to the design and use of 
electron beam ion traps. These 42 papers are indexed and cata- 
logued separately. (LSP) 


29893 (UCRL-JC—110132) lon beam and Isotopic analysis 
tools at Livermore. Davis, J.C. (Lawrence Livermore National 
Lab., CA (United States)); Proctor, I.D.; Heikkinen, D.W.; Hornady, 
R.S.; Roberts, M.L.; Southon, J.R.; Bench, G.S.; Pontau, A.E.; 
Morse, D.H. Lawrence Livermore National Lab., CA (United 
States). 9 Jun 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9206210— 
2: 3. international conference on applications of nuclear 
techniques, Mykonos (Greece), 6-13 Jun 1992). Order Number 
DE92017433. Source: OSTI; NTIS; GPO Dep. 

We are completing the fifth year of operation of an FN tandem 
laboratory designed primarily to serve as an ion beam and — 
analysis facility. The laboratory includes an accelerator mass 
trometry beamline currently in operation for 7!°Be, '4C, 26AI, 36¢], 
“"Ca and 1791. Capability for 9H will be added shortly. A high cur- 
rent, multi-sample ion source and computerized operation allow 
routine measurement of 50-100 AMS samples per day. Separate 





beamlines are devoted to PIXE, NRA, RBS and proton energy loss 
tomography measurements at scales of a micron to a few microns 
depending upon sample and analytical technique. 


6613 Other Aspects of Physical Science 


Refer also to citation(s) 28558, 28750, 28787, 28967, 29146, 
29250, 30008 


29894 (DOE/ER/13687—8) Localequilibrium formalism ap- 
plied to mechanics of solids. Kestin, J. Brown Univ., Providence, 
RI (United States). [1992]. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-87ER13687. 
(CONF-9203167—1: International symposium on micromechanics: 
homogenization, heterogenization and strength, La Jolla, CA 
(United States), 27-29 Mar 1992). Order Number DE92016852. 
Source: OSTI; NTIS; GPO Dep. 

The lecture starts with an expression of good wishes to George 
Herrmann on the occasion of his seventieth birthday and continues 
with a lament that the majority of research workers in the field of 
solid mechanics have failed to appreciate the power and relevance 
of “conventional” thermodynamics which is based on the accep- 
tance of the hypothesis of local equilibrium (principle of local state). 
The lecture then proceeds to motivate the essential concepts of 
conventional thermodynamics and emphasizes the differences be- 
tween the description of nonequilibrium states in physical space 
and equilibrium states in the Gibbsian phase space. It is asserted 
that the subject acquires its simplest form by the recognition of the 
relevance of Bridgman’s internal variables. With their aid it is 
possible to define the accompanying equilibrium state and the ac- 
companying reversible . An elimination of internal energy 
between the field equation of energy (First Law) and the Gibbs 
equation in rate form results in an explicit expression for the local 
rate of entropy production, 9. It is asserted that the preceding ele- 
ments supplemented with appropriate rate equations result in a 
closed system of partial differential equations whose solution, sub- 


ject to appropriate initial and boundary conditions, constitutes the 
process (“history”) under consideration. 11 refs. 


29895 (DOE/ER/13687-10) Internal variables In the local- 
equilibrium approximation. Kestin, J. Brown Univ., Providence, 
Ri (United States). Div. of Engineering. May 1992. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER13687. (CONF-9206208-1: Symposium on thermodynamic 
fundamentals, Berlin (Germany), 11-12 Jun 1992). Order Number 
DE92016854. Source: OSTI; NTIS; GPO Dep. 

We explore the basis and consequences of the formalism known 
in the literature as the method of local equilibrium. Contemporary 
controversies regarding the foundations of thermodynamics are 
rooted not only in different sets of concepts and principles, but also 
in semantics. An attempt is made here to use a consistent group of 
terms, each of whose dictionary meaning corresponds to its physi- 
cal nature as closely as possible. Since the intention is to study 
irreversible processes in systems in which even locally there pre- 
vails a state of nonequilibrium, the term local equilibrium is 
abandoned in favor of the phrase principle of local state. In defin- 
ing the thermodynamic state of system, a distinction is made 
between the intensive parameters which appear in the physical 
space and those which describe states of constrained equilibrium 
in the Gibbsian phase space. The principle of local state is applied 
by association with every nonequilibrium state n and accompanying 
equilibrium state e of equal values of U, a, a, and by asserting that 
the entropy S assignable in physical space and temperature T 
measured in it can be approximated by the values S and T calcu- 
lated in the Gibbsian phase space by standard, classical methods. 
A continuous sequence of accompanying equilibrium states is 
called an accompanying reversible process, it is conceived as an 
adiabatic projection of the continuous sequence of nonequilibrium 
states. The essential part of the method consists in the formulation 
of the Gibbs equation for the accompanying reversible process in 
the phase space. It is noted that the local-state approximation, 
made explicit in this paper, has been used and tested in fluid me- 
chanics though its validity is contested in contemporary continuum 
mechanics and mechanics of solids. 
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29896 (DOE/ER/40272-161) An analytic lon of 
thick-wall bubbles. Hong, Jooyoo. Florida Univ., Gainesville, FL 
(United States). Dept. of Physics. [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
86ER40272. (UFIFT-HEP-92-15). Order Number DE92016465. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new approximation scheme to the false-vacuum decay is sug- 

gested. In this scheme the bounce solutions can be obtained in an 
explicit and analytic way even for thick-wall bubbles. The result is 
compared with Coleman’s thin-wall description, which shows that is 
nicely comprises the result of the latter prescription. Some applica- 
tions are also discussed. 
29897 (IC-92/77) Few remarks on the homogenization of 
eigenvalue problems in a perforated domain. Nandakumaran, 
A.K. International Centre for Theoretical Physics, Trieste (Italy). 
May 1992. 15p. Order Number DE92641324. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The biLaplacian and Stokes eigenvalue problems in a periodi- 
cally perforated domain, where the perforations are of the same 
size as the period, are investigated. 14 refs. 


29898 (LA-UR-92-1853) Physics in knots. Holz, D. (Prince- 
ton Univ., NJ (United States). Dept. of Physics); Wheeler, J.A.; 
Kheyfets, A.; Miller, W.A. Los Alamos National Lab., NM (United 
States). [1992]. 17p. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9110397-1: 
Workshop on physical origins of time asymmetry, Mazagon 
(Spain), Oct 1991). Order Number DE92017530. Source: OSTI; 
NTIS; GPO Dep. 

In this report the authors work out the relevant it-form-bit means 
to measure spacetime curvature. Also described are the essential 
new features of the knot jon of gravity and the one index 
loop variable and the Einstein tensor. (LSP) 


29899 (LA-UR-92-2049) Airblast damage from small aster- 
olds. Hills, J.G.; Goda, M.P. Los Alamos National Lab., NM 
(United States). 22 Jun 1992. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-920191-2: ECA intercept conference, Los Alamos, NM 
(United States), 14-16 Jan 1992). Order Number DE92017834. 
Source: OSTI; NTIS; GPO Dep. 

The fragmentation of a small asteroid in the atmosphere greatly 
increases its cross sections from aerodynamic braking and energy 
dissipation. At a typical impact velocity of 22km/s, the atmosphere 
absorbs more than half the kinetic energy of stony meteoroids with 
diameters, Dy < 250 meters and iron meteoroids with Dy < 60 
meters. Most of this energy dissipation occurs in a fraction of a 
scale height, which causes large meteoroids to appear to “explode” 
or “flare” at the end of their visible paths. The dissipation of energy 
in the atmosphere reduces the damage due to direct impacts (¢.g., 
craters and tsunamis), but it produces a blast wave than can cause 
considerable damage to structures on the ground. The area of de- 
struction around the impact point in which the over pressure in the 
blast wave exceeds 4 pounds/inch*=2.8x 10°dynes/cm®, which is 
enough to knock over trees and destroy buiklings, increases 
rapidly from zero for chondritic asteroids less than 50 meters in di- 
ameter (9 megatons) to about 2000 square km for those 80 meters 
in diameter (40 megatons), the approximate diameter of the Tun- 
guska impactor of 1908. The area of destruction produced by the 
blast wave from the impact of stony asteroids between 70 meters 
and 200 meters in diameter is up to twice as great as it would be 
without fragmentation. 


29900 (LA-UR-92-2218) Monte Carlo simulations of the su- 
pernova ejection mechanism for the runaway stars. Leonard, 
P.J.T. (Los Alamos National Lab., NM (United States)); Dewey, R.J. 
Los Alamos National Lab., NM (United States). [1992]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9205226-2: Conference on luminous 
high-latitude stars, Boston, MA (United States), 28-30 May 1992). 
Order Number DE92018367. Source: OSTI; NTIS; GPO Dep. 
Monte Carlo simulations of supernova explosions in a realistic 
population of binary systems have been carried out for the purpose 
of studying the production of runaway stars. Contrary to previous 
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studies, we find that the lowest mass runaways attain the highest 
velocities, and that there is no low-mass cutoff in the mass spec- 
trum of the runaways. The vast majority of runaways with masses 
> 5 M@ have velocities < 200 km s~'. An asymmetric kick during 
the explosion of 100-200 km s~' is not enough to disrupt most of 
the binary systems; thus the majority of the runaways are expected 
to possess neutron star companions. For runaways with velocities 
> 50 km s—', most of these companions will be in eccentric orbits 
with periods < 10 days. Only ~ 1% of the supernova-ejected run- 
aways should be normal binaries consisting of main-sequence 
stars. Such binaries axe produced when the distant component of 
a dose triple system is the first star to explode. Finally, only one 0- 
type runaway with a velocity > 50 km s_, is produced by every 10 
to 15 binaries with O-type primaries, and thus the supernova ejec- 
tion mechanism predicts that < 10% of all 0-type stars should be 
runaways. 


29901 (LA-UR-92-2219) Mechanism for ejecting stars from 
the Galactic plane. Leonard, P.J.T. Los Alamos National Lab., NM 
(United States). [1992]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9205226-1: Conference on luminous high-latitude stars, Boston, 
MA (United States), 2830 May 1992). Order Number 
DE92018375. Source: OSTI; NTIS; GPO Dep. 

The two most popular mechanisms for ejecting stars from the 
plane of the Galaxy are the supernova ejection and dynamical (or 
cluster) ejection scenarios. These two processes make definite pre- 
dictions regarding the properties of the runaway stars (e.g., 
mass-velocity diagram and binary characteristics). The relations 
between mass and velocity predicted by the two theories are more 
similar to each other than had been previously believed. The 
binary properties of the runaways provide the best means of dis- 
criminating between the two scenarios. Supernova ejection predicts 
a high frequency of neutron star companions (2 50%) and a very 
low frequency of runaway binaries consisting of two normal stars 
(= 1%), while dynamical ejection predicts modest frequencies of 
both normal (~ 10%) and neutron star companions (< 10%). The 
observed binary characteristics of runaway stars are more consis- 
tent with dynamical rather than supernova ejection. The normality 
of the runaways and the production rate per unit surface area of 
the Galactic disk may be two other areas where the predictions of 
the two theories differ. 


29902 (LA-UR-92-2271) Statistics of IMF B, events. Zhao, 
X.P. (Stanford Univ., CA (United States). Center for Space Science 
and Astrophysics); Hoeksema, J.T.; Gosling, J.T.; Phillips, J.L. Los 
Alamos National Lab., NM (United States). [1991]. 9p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9105361—1: Solar-terrestrial 
predictions workshop, Ottawa (Canada), 18-22 May 1991). Order 
Number DE92018372. Source: OSTI; NTIS; GPO Dep. 

From August 1978 to September 1982.58 intervals with |Bz| > 
10 nT and duration of 3 hours or greater were detected. Using de- 
tected shocks, magnetic clouds and bidirectional solar wind 
electron heat flux events (BDEs) to identify the interplanetary coun- 
terparts of coronal mass ejections (ICMEs), it is found that more 
than half of the 59 strong Bz events are ICME-associated: i.e. their 
strong Bz occurred at least partially within an ICME, where the field 
orientation is most likely determined in the corona. Magnetic clouds 
form a small subset of ICMEs and are responsible for one third of 
the ICME-associated B, events. Analysis of 12 major geomagnetic 
storms with maximum K, of 8_ or greater in the same period 
shows that 7 of 9 storms for which the data was conclusive took 
place when the Earth encountered both an ICME having strong 
southward component and a shock sheath in which the ambient 
magnetic field polarity was expected to produce a southward B, 
component. 


29903 (LA-UR-92-2284) Diffusion of Echo 7 electron 
beams during bounce motion. Nemzek, R.J. Los Alamos 
National Lab., NM (United States). [1992]. 33p. Sponsored by US- 
DOE, Washington, DC (United States); National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-36. Grant NSG 5088. (CONF-9110188—1: 
Chapman conference on auroral plasma dynamics, Minneapolis, 
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MN (United States), 21-25 Oct 1991). Order Number DE92018288. 
Source: OSTI; NTIS; GPO Dep. 

The Echo 7 sounding rocket experiment injected electron beams 
into the magnetosphere and detected them after one or more 
bounces along field lines near L = 6.5. Waves with equatorial ampli- 
tudes of a few mV/m diffused the beams so that only ~20% of the 
initial current returned to the rocket altitude in the northern hemi- 
sphere. On successive bounces the electron flux continued to drop 
at the same rate. These results imply a lifetime of ~1.7 for 20 kev 
electrons just outside of the loss cone. comparison with other Echo 
flights shows that the beam return is dependent upon geomagnetic 
conditions: low activity causes there to be less scattering, while 
high activity can actually prevent detection of the returning beam. 


29904 (SAND-92-0777C) Using NEKTON to solve systems 
of discrete Boltzmann equations. Torczynski, J.R. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9210135—1: 1992 Fluent Incor- 
porated software users group meeting, Burlington, VT (United 
States), 13-15 Oct 1992). Order Number DE92018272. Source: 
OSTI; NTIS; GPO Dep. 

A discrete-velocity-gas (DVG) model of the Boltzmann equation 
that employs four velocity states has been implemented numeri- 
cally by using the computational fluid dynamics code NEKTON to 
solve the DVG species-transport (discrete Boltzmann) equations. 
The model is applicable to rarefied two-dimensional isothermal flow 
and is used to simulate flow through a channel. As expected, the 
velocity profile is found to be uniform for large Knudsen numbers 
(free molecular flow) and parabolic for small Knudsen numbers 
(near continuum flow). Since there are no conceptual differences 
between the four-state model and models employing more velocity 
states to better represent the Boltzmann equation, implementation 
of models with more velocity states appear to be straightforward. 
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29905 (DOE/ER/13065-716) Theoretical and experimental 
studies of elementary physics: Final report. Bodek, A.; Ferbel, 
T.; Melissinos, A.C.; Olsen, S.; Slattery, P.; Tipton, P.; Das, A.; Ha- 
gen, C.R.; Rajeev, S.G.; Okubo, S. Rochester Univ., NY (United 
States). Dept. of Physics and Astronomy. May 1992. 158p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76ER13065. Order Number DE92015972. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The experimental high energy physics program is directed to- 
ward the execution of experiments that probe the basic 
constituents of matter and the forces between them. These experi- 
ments are carried out at national and international accelerator 
facilities. At the current time, we are primarily concentrating on the 
following projects: Direct photon production in hadronic reactions; 
production of hybrid mesons in the nuclear Coulomb field; the D- 
Zero experiment at the Tevatron collider; deep inelastic neutrino- 
and electron-nucleon scattering at FNAL and SLAC; nonlinear QED 
at critical field strengths at SLAC; the experiments at KEK (AMY, 
17keV neutrino); the CDF experiment at the Tevatron collider; and 
SSC-related detector R&D on scintillating tile- and diamond-based 
calorimetry and microstrip tracking deiectors. 


29906 (DOE/ER/40050-T8) [Research in high energy 
physics]: Final technical report and 1990 progress report, 
September 15, 1981-November 30, 1991. California Inst. of 
Tech., Pasadena, CA (United States). [1991]. 290p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
81ER40050. Order Number DE92016008. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses progress in the following research in high 
energy physics: The crystal ball experiment; delco at PEP; proton 
decay experiment; MACRO detector; mark Ill detector; SLD detec- 
tor; CLEO II detector; and the caltech L3 group. 


29907 (DOE/ER/40231-16) Research program in elemen- 
tary particle theory: Progress report for period ending 
December 31, 1992. Balachandran, A.P.; Rosenzweig, C.; 
Schechter, J.; Wali, K.C. Syracuse Univ., NY (United States). 





[1992]. 67p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85ER40231. Order Number 
DE92017399. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we give a brief account of the work of the group 
during the past year. The topics covered here include (1) Effective 
Lagrangians and Solitons; (2) Chern-Simons and Conformal Field 
Theories; (3) Spin and Statistics; (4) The Standard Model and Be- 
yond; (5) Non-Abelian Monopoles; (6) The Inflationary Universe; 
(7) The Hubbard Model, and (8) Miscellaneous. 


29908 (DOE/ER/40672-1) Elementary particle physics and 
high energy phenomena: Progress report for FY92. Barker, 
A.R.; Cumalat, J.P.; de Alwis, S.P.; DeGrand, T.A.; Ford, W.T.; 
Mahanthappa, K.T.; Nauenberg, U.; Rankin, P.; Smith, J.G. Col- 
orado Univ., Boulder, CO (United States). Dept. of Physics. Jun 
1992. 103p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER40672. (COLO-HEP-—287). Or- 
der Number DE92016844. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following research in high energy 
physics: the properties of the z neutral boson with the SLD detec- 
tor; the research and development program for the SDC muon 
detector; the fixed-target k-decay experiments; the Rocky Mountain 
Consortium for HEP; high energy photoproduction of states con- 
taining heavy quarks; and electron-positron physics with the CLEO 
ll and Mark Il detectors. (LSP). 


29909 (DOE/ER/40702-2) High Energy Physics at Tufts 
University: Progress report, 1991-1992. Tufts Univ., Medford, 
MA (United States). Dept. of Physics and Astronomy. 15 Jul 1992. 
98p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER40702. Order Number DE92018081. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: Neutrino Interactions 
in the 15-foot Bubble Chamber; Pion and Kaon Production of 
Charm and Charm-Strange States; Study of Heavy Flavors at the 
Tagged Particle Spectrometer; Neutrino Oscillations at the Fermilab 
Main Injector; Soudan || Nucleon Decay Project; Physics at the 


Antiproton-Proton Collider at ,/§ = 1.8 TeV; Designing the 
Solenoidal Detector for the Supercollider; Neutrino Telescope Pro- 
posal; Polarization in Inclusive Hyperon Production and QCD 


Subprocesses; Production and Decay Characteristics of Top 
Quarks; Scattering in Extended Skyrmion Models and Spin Depen- 
dence; Search for Top Quark Production at the Tevatron; 
Polarization Correlations in Hadronic Production of Top Quarks; 
and Computation and Networking. 


29910 (DOE/ER/40706—1) Research in elementary particle 
physics: Technical progress , June 1, 1991-May 31, 
1992. Kirsch, L.E.; Schnitzer, H.J.; Bensinger, J.R.; Blocker, C.A. 
Brandeis Univ., Waltham, MA (United States). Dept. of Physics. 
[1992]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER40706. Order Number 
DE92017869. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research in the following areas of high en- 
ergy physics: B meson mixing; CDF response to low energy jets; 
jet scaling behavior; search for pair produced leptoquarks at CDF; 
SSC program; quantum field theory; and neural networks. (LSP). 


29911 (SLAC-393) Guide to QSPIRES and the particle 
physics databases on SLACVM. Galic, H. Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States). Jun 1992. 219p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. Order Number DE92018099. Source: 
OSTI; NTIS; INIS; GPO Dep. 

SLAC, in collarboration with DESY, LBL, and several other insti- 
tutions, maintains many databases of interest to the high energy 
physics community. You do not to have a computer account at 
SLAC to search through some of these databases, they can be 
reached via the remote server QSPIRES, set at the BITNET node 
SLACVM. This text describes, in great detail, how to search in the 
popular HEP database via QSPIRES, HEP contains bibliographic 
summaries of more than 200,000 particle physics papers. Other 
databases available remotely are also reviewed, and the registra- 
tion procedure for those who would like to use QSPIRES is 
explained. To utilize QSPIRES, you must have access to a large 
computer network. It is not necessary that the network be BITNET; 
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it may be a different one. However, a gateway must exist between 
your network and BITNET. It should be mentioned at BITNET users 
have some advantages in searching, e.g., the possibility of interac- 
tive communication with QSPIRES. Therefore, if you have a choice, 
let a BITNET machine be your base for QSPIRES searches. You 
will also need an authorization to use HEP and other databases; 
and should know the set of relevant commands and rules. The au- 
thorization is free, the commands are simple, and BITNET can be 
reached from all over the world. Join, therefore, the group of thou- 
sands of satisfied users, log on to your local computer, and from 
the comfort of your office or home fine, e.g., the number of cita- 
tions of your most famous high energy physics paper. 


6621 General Theory of Particles and Fields 
Refer also to citation(s) 29882, 29886, 29947, 29953, 30053 


29912 (CBPF-NF-018/91) On the equivalence between the 
Schwinger and axial models. Souza Dutra, A. de. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1991. 26p. Order Number DE92641335. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We show the equivalence between the Schwinger and axial 
models, in the sense that all Green's functions of one model can 
be obtained from those of the other, and that both models have the 
same effective Lagrangian density (and so they have equal parti- 
tion functions associated with them). in particular, we show that the 
two models have the same chiral anomaly. Finally it is demon- 
strated that the Schwinger model can keep gauge invariance for an 
arbitrary mass, dispensing with an additional gauge group integra- 
tion. (author). 


29913 (DESY-92-051) Particles and propagators § in 
relativistic thermo field theory. Bros, J. (CE Saclay, 91 - Gif-sur- 
Yvette (France). Service de Physique Theorique); Buchholz, D. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Mar 1992. 16p. Order Number DE92548928. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Based on a new spectral representation of thermal correlation 
functions, a general characterization of stable particles in relativistic 
thermo field theory is given. Such particles manifest themselves by 
specific discrete contributions in the spectral functions and can 
thus be identified unambiguously. (orig.). 


29914 (DESY-92-053) Quantum symmetry for pedestrians. 
Mack, G. (Hamburg Univ. (Germany). 2. Inst. fuer Theoretische 
Physik); Schomerus, V. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Mar 1992. 17p. Order Number 
DE92548925. Source: OSTI; NTIS (US Sales Only); INIS. 

Symmetries more general than groups are possible in quantum 
therory. Quantum symmetries in the narrow sense are compatible 
with braid statistics. They are theoretically consistent much as su- 
persymmetry is, and they could lead to degenerate multiplets of 
excitations with fractional spin in thin films. (orig.). 


29915 (DESY-92-054) Scale ——— of the average 
potential around the maximum In &* theories. Tetradis, N.; Wet- 
terich, C. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Apr 1992. 22p. Order Number DE92548920. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The average potential describes the physics at a length scale 
k~1 by averaging out the degrees of freedom with characteristic 
moments larger than k. The dependence on k can be described by 
differential evolution equations. We solve these equations for the 
nonconvex part of the potential around the origin in ¢* theories, in 
the phase with spontaneous symmetry breaking. The average po- 
tential is real and approaches the convex effective potential in the 
limit k — 0. Our calculation is relevant for processes for which the 
shape of the potential at a given scale is important, such as tunnel- 
ing phenomena or inflation. (orig.). 


29916 (DESY-92-057) A new look at Goldstone’s theorem. 
Buchholz, D. (Hamburg Univ. (Germany). 2. Inst. fuer Theoretische 
Physik); Doplicher, S.; Longo, R.; Roberts, J.E. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Apr 1992. 
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53p. Order Number DE92548916. Source: OSTI; NTIS (US Sales 
Oniy); INIS. 

The appearance of spontaneously broken symmetries and its 
bearing on the physical mass spectrum are analyzed in the alge- 
braic setting of local quantum field theory. Within this setting, a 
generalization of Goldstone’s Theorem is established which does 
not rely on the existence of conserved currents. Continuous sysm- 
metries not satisfying the premises of the theorem can be 
spontaneously broken even in the presence of a mass gap. (orig.). 


29917 (DOE/ER/40704-1) [Research in elementary parti- 
cles and interactions]: Technical progress report. Adair, R.; 
Sandweiss, J.; Schmidt, M. Yale Univ., New Haven, CT (United 
States). Dept. of Physics. May 1992. 148p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER40704. 
Order Number DE92018089. Source: OSTI; NTIS; INIS; GPO Dep. 

Research of the Yale University groups in the areas of elemen- 
tary particles and their interactions are outlined. Work on the 
following topics is reported: development of CDF trigger system; 
SSC detector development; study of heavy flavors at TPL; search 
for composite objects produced in relativistic heavy-ion collisions; 
high-energy polarized lepton-nucleon scattering; rare K* decays; 
unpolarized high-energy muon scattering; muon anomalous mag- 
netic moment; theoretical high-energy physics including gauge 
theories, symmetry breaking, string theory, and gravitation theory; 
study of ete interactions with the SLD detector at SLAC; and the 
production and decay of particles containing charm and beauty 
quarks. 


29918 (IC—-92/50) Moduli corrections to gravitational cou- 
plings from string loops. Antoniadis, |. (Ecole Polytechnique, 91 - 
Palaiseau (France). Centre de Physique Theorique); Gava, £.; 
Narain, K.S. International Centre for Theoretical Physics, Trieste 
(Italy). Mar 1992. (CPTH-A160.0392.). Order Number 


DE92641336. Source: OSTI; NTIS (US Sales Only); INIS. 

We study moduli dependent threshold corrections to gravitational 
couplings in the case of the heterotic string compactified on a sym- 
metric orbifold, for untwisted moduli, extending previous analysis 


on gauge couplings. Like in the gauge case, the contribution 
comes entirely from the spacetime N=2 sector. As a byproduct, this 
calculation provides a simple derivation of the trace anomaly coeffi- 
cients for the different fields coupled to gravity. (author). 8 refs. 


29919 (IC—92/54) SL(2,R}-module structure of the 
eigenspaces of the Casimir operator. Galina, E. (Fa.M.A.F. Ciu- 
dad Univ., Cordoba (Argentina)); Vargas, J. International Centre for 
Theoretical Physics, Trieste (Italy). Mar 1992. 21p. Order Number 
DE92641439. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, on the space of smooth sections of a SL(2,R)- 
homogeneous vector bundle over the upper halfplane we study the 
SL(2,R) structure for the eigenspaces of the Casimir operator. That 
is, we determine its Jordan-Hokder sequence and the socle filtra- 
tion. We also compute a generalized principle series having as a 
quotient a given eigenspace. (author). 14 refs. 


29920 (IC-92/70) The biHamiltonian structures of the 
Manin-Radul super KP hierarchy. Panda, S.; Roy, S. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). May 1992. 
13p. Order Number DE92641337. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We consider the "even-time” flow of the Manin-Radul supersym- 
metric KP hierarchy and show that it possesses bi-Hamiltonian 
structures by deriving two distinct Gelfand-Dikii brackets corre- 
sponding to two successive Hamiltonians of the system. A recursion 
relation involving them is also obtained. We observe that the first 
Hamiltonian structure defines a supersymmetric Lie algebra since it 
is a linear algebra among the super fields appearing in the Lax op- 
erator whereas the second Hamiltonian structure is a non-linear 
algebra and so it does not define a Lie algebra. (author). 25 refs. 


29921 (IC-92/72) Equivariant elliptic homology. Devoto, 
J.A. International Centre for Theoretical Physics, Trieste (Italy). 
May 1992. 3ip. Order Number DE92641338. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In a previous paper we studied the modular properties of indices 
of elliptic operators on twisted loop spaces of manifolds with finite 
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group actions. This motivates the introduction of the universal 
twisted elliptic genus. This genus can be interpreted as a ring ho- 
momorphism from the equivariant bordism ring MU,° to a ring 
Ell,©. it is shown that the functor X—Ell,S=MU.°(X)xyy, SEI. 
defines an equivariant homology theory, and that the associated 
cohomology theory satisfies a conjecture of Atiyah and Segal 
about generalized Lefchetz formulas. (author). 24 refs. 


29922 (IC—92/73) A non degenerate semi-classical Le- 
grangian for dilaton-gravity in two dimensions. Mohammedi, N. 
International Centre for Theoretical Physics, Trieste (Italy). May 
1992. 13p. Order Number DE92641339. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An action for two dimensional gravity conformally coupled to two 
dilaton-type fields is analysed. Classically, the theory has some ex- 
act solutions. These include configurations representing black 
holes. A semi-classical theory is obtained by assuming that these 
singular solutions are caused by the collapse of some matter 
fields. The semi-classical equations of motion reveal then that any 
generic solution must have a flat geometry. (author). 15 refs. 


29923 (\C-92/74) The Landau-Litshitz equation of the fer- 
romagnetic spin chain and harmonic maps. Guo Boling; Hong 
Minchun. International Centre for Theoretical Physics, Trieste 
(Italy). May 1992. 26p. Order Number DE92641340. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We prove a global existence of solutions for the Landau-Lifshitz 
equation of the ferromagnetic spin chain from an m-dimensional 
manifold M into the unit sphere S* of R° and establish some new 
links between harmonic maps and the solutions of the Landau- 
Lifshitz equation. (author). 25 refs. 


29924 (IC-92/75) Theories of extended and com- 
posite models of particles. Barut, A.O. International Centre for 
Theoretical Physics, Trieste (Italy). May 1992. 16p. Order Number 
DE92641341. Source: OSTI; NTIS (US Sales Only); INIS. 

The goal of the relativistic theory of extended objects is to pre- 
dict and correlate the experimentally observed mass spectra, form 
factors, inelastic transitions, polarizabilities, structure functions of 
particles from different probes (photons, neutrinos, electrons), and 
eventually, the break-up, pair production of the system, and scatter- 
ing of extended objects among themselves. The internal structure 
may be classified by the nature and number of the internal vari- 
ables: discrete (fundamental particles), finite number of continuous 
variables (bound systems), infinite number of continuous variables 
(p-membranes or localized fields). The algebraic group theoretical 
S-matrix approach allows us to formulate all the above properties 
in a unified manner. Different structures are then characterized by 
different specific parameters. (author). Refs, 4 figs, 1, tab. 


29925 (IC—92/79) Planck-scale physics and neutrino 
masses. Akhmedov, E.Kh. (international Centre for Theoretical 
Physics, Trieste (Italy)); Senjanovic, G.; Berezhiani, Z.G. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). May 1992. 
10p. (SISSA-83/92/EP;LMU—04/92.). Order Number DE92641342. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss gravitationally induced masses and mass splittings 
of Majorana, Zeldovich-Konopinski-Mahmoud and Dirac neutrinos. 
Among other implications, these effects can provide a solution of 
the solar neutrino puzzle. In particular, we show how this may work 
in the 17 keV neutrino picture. (author). 18 refs. 


29926 (IC—92/80) The geometry of complex space-times 
with torsion. Esposito, G. International Centre for Theoretical 
Physics, Trieste (Italy). May 1992. 5p. Order Number DE92641343. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The necessary and sufficient condition for the existence of 
a-surfaces in complex space-time manifolds with nonvanishing tor- 
sion is derived. For these manifolds, Lie brackets of vector fields 
with spinor Ricci identities contain explicitly the effects of torsion. 
This leads to an integrability condition for a-surfaces which does 
not involve just the self-dual Weyl spinor, as in complexified gen- 
eral relativity, but also the torsion spinor, in a nonlinear way, and its 
covariant derivative. A similar result also holds for four-dimensional, 
smooth real manifolds with a positive-definite metric. Interestingly, 





a particular solution of the integrability condition is given by right- 
flat and right-torsion-free space-times. (author). 2 refs. 


29927 (IC—92/81) Quantum gravity, quantum cosmology 
and Lorentzian geometries. Esposito, G. International Centre for 
Theoretical Physics, Trieste (Italy). May 1992. 9p. Order Number 
DE92641344. Source: OSTI; NTIS (US Sales Only); INIS. 

The report reproduces the preface and the table of contents of 
the book with the same title. 


29928 (IC-92/84) Three dimensional Chern-Simons theory 
as a theory of knots and links 2: Multicoloured links. Kaul, 
R.K. (Indian Inst. of Science, Bangalore (india). Centre for Theoret- 
ical Studies); Govindarajan, 1.R. International Centre for 
Theoretical Physics, Trieste (Italy). May 1992. 29p. (Madras-IMSc— 
92/08.). Order Number DE92641345. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A method for obtaining invariants associated with multicoloured 
links as the expectation values of Wilson link operators with differ- 
ent representations on the component knots in a three dimensional 
SU(2) Chern-Simons gauge theory is developed. Some expiicit 
calculations of these link invariants have been presented. This gen- 
eralizes the earlier work where the same representation of SU(2) 
was placed on all the component knots of a link. (author). 18 refs, 
5 figs. 


29929 (IC—92/86) Fourth-rank cosmology. Marrakchi, A.E.L.; 
Tapia, V. International Centre for Theoretical Physics, Trieste 
(Italy). May 1992. 27p. Order Number DE92641346. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Some cosmological implications of the recently proposed fourth- 
rank theory of gravitation are studied. The model exhibits the 
possibility of being free from the horizon and flatness problems at 
the price of introducing a negative pressure. The field equations 
we obtain are compatible with k.=0 and Q4,.<0.18 for our 
present day universe; they imply -p/p<0.055 which corresponds to 
an almost pressureless perfect fluid. Furthermore, there is no hori- 
zon problem for t>teias Approx. 10?°tpienck approx. 10-235, When 
interpreted at the light of General Relativity the treatment is shown 
to be almost equivalent to that of the standard model of cosmology 
combined with the inflationary scenario. Hence, an interpretation of 
the negative pressure hypothesis is provided. (author). 8 refs. 


29930 (IC—92/91) Convergence theorems for a class of 
nonlinear maps in uniformly smooth Banach spaces. Chidume, 
C.E. (international Centre for Theoretical Physics, Trieste (Italy)); 
Osilike, M.O. International Centre for Theoretical Physics, Trieste 
(Italy). May 1992. 10p. Order Number DE92641347. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Let K be a nonempty closed and convex subset of a real uni- 
formly smooth Banach space, E, with modulus of smoothness of 
power type q>1. Let T be a mapping of K into itself, T is an ele- 
ment of C (in the notion of Browder and Petryshyn; and Rhoades). 
It is proved that the Mann iteration process, under suitable condi- 
tioiis, converges strongly to the unique fixed point of T. If K is also 
bounded, then the Ishikawa iteration process converges to the fixed 
point of T. While our theorems generalize important known results, 
our method is also of independent interest. (author). 14 refs. 


29931 (IC—92/93) Fixed point Iterations for quasi 
contractive maps in uniformly smooth Banach 
Chidume, C.E. (international Centre for Theoretical Physics, Trieste 
(Italy)); Osilike, M.O. International Centre for Theoretical Physics, 
Trieste (Italy). May 1992. 12p. Order Number DE92641348. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two well-known fixed point iteration methods are applied to ap- 
proximate fixed points of quasi-contractive maps in real uniformly 
smooth Banach spaces. While our theorems generalize important 


known results, our method is of independent interest. (author). 25 
refs. 
29932 (IC—92/99) One-loop quantum gravity on de Sitter 
space. Vassilevich, D.V. International Centre for Theoretical 
Physics, Trieste (italy). Jun 1992. 19p. Order Number 
DE92641349. Source: OSTI; NTIS (US Sales Only); INIS. 

We demonstrate that being formulated properly all the ap- 
proaches to de Sitter quantum gravity give the same one-loop path 
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integral as was obtained by Taylor and Veneziano in a framework 
of the gauge fixed procedure. (author). 27 refs. 


29933 (IC—92/102) 2 + 1 gravity without dynamics. Husain, 
V. International Centre for Theoretical Physics, Trieste (Italy). Jun 
1992. 8p. Grant NSF PHY-8907937. Order Number DE92642587. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A three dimensional generally covariant theory is described that 
has a 2 + 1 canonical decomposition in which the Hamiltonian 
constraint, which generates the dynamics, is absent. Physical ob- 
servables for the theory are described and the classical and 
quantum theories are compared with ordinary 2 + 1 gravity. (au- 
thor). 10 refs. 


29934 (IC—92/103) Ashtekear variables, self-dual metrics, 
and w... Husain, V. International Centre for Theoretical Physics, 
Trieste (Italy). Jun 1992. 13p. Order Number DE92642588. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The self-duality equations for for the Riemann tensor are studied 
using the Ashtekar Hamiltonian formulation for general relativity. 
These equations may be written as dynamical equations for three 
divergence free vector fields on a three dimensional surface in the 
spacetime. An ansatz is used to explicitly solve these equations for 
self-dual metrics with a one Killing field symmetry. The ansatz is 
such that, in an appropriate coordinate system, the self-duality con- 
ditions reduce to a condition for canonical coordinates on a two 
dimensional surface. The resulting metrics are parametrized by an 
arbitrary function of two variables. As a result of this parametriza- 
tion, there is an infinite dimensional symmetry algebra acting on 
this subset of the solution space. This is the algebra of area pre- 
serving diffeomorphisms, a particular case of which is called w.o. 
As an example of the procedure, a complex self-dual metric on the 
4-torus (a 'non-linear graviton’) is given. (author). 15 refs. 


29935 (IC—92/112) Algebraic structure of the BRST sym- 
metry. Tatar, L. (Cluj Univ., Cluj (Romania). Dept. of Theoretical 
Physics); Tatar, R. International Centre for Theoretical Physics, Tri- 
este (Italy). Jun 1992. 15p. Order Number DE92642591. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An explicit construction of the BRST symmetry is presented in 
the Hamiltonian approach. The construction is based on the split- 
ting homotopy and the transference problem. (author). 16 refs. 


29936 (IC—92/115) Perlodic X-ray flares of NGC 6814: 
Gravitational lensing of an accreting neutron star?. 
Chakrabarti, S.K. (international Centre for Theoretical Physics, Tri- 
este (Italy)); Bao, G. International Centre for Theoretical Physics, 
Trieste (Italy). Jun 1992. 6p. Order Number DE92642586. Source: 
OSTI; NTIS (US Sales Only); INIS. 

NGC 6814 shows = 12,200s periodicity in ME X-ray light curve 
of the EXOSAT observation. Recently, it has been suggested that 
this behaviour is due to the gravitational lensing of a bright spot or- 
biting very closely around a supermassive black hole. We propose 
that the ‘bright spot’ is a neutron star accreting supercritically from 
the disk around the central black hole. The loss of orbital angular 
momentum of the neutron star due to gravitational radiation is sup- 
plied by the matter accreted onto it. The parameters are: mass of 
the central black hole is ~ 9.2x10°Msun, the mass of the neutron 
star orbiting at six Schwarzschild radius of the central black hole is 
0.4Msun. The intrinsic luminosity of the supercritically accreting 
neutron star turns out to be = 6.4x10 ergs sec~'. (author). 11 
refs. 


29937 (IC-92/121) (Antl)commuting spinors and supersym- 
metric dynamics of semions. Sorokin, D.P. (international Centre 
for Theoretical Physics, Trieste (Italy)); Volkov, D.V. International 
Centre for Theoretical Physics, Trieste (Italy). Jun 1992. 30p. Order 
Number DE92642589. Source: OSTI; NTIS (US Sales Only); INIS. 

Proposed is a twistor-like formulation of the classical dynamics of 
free massive particles which upon quantization results in semion 
states with helicities S=1/2(1/2+n). A space-time supersymmetric 
generalization of the model allows one to treat the fields with helici- 
ties differed by 1/2 on an equal footing as the components of a 
single supermultiplet, thus, attributing to them the relative Grass- 
mann statistics. Supersymmetric equations of motion for semions 
with the helicity 1/4 and 3/4 are obtained and a corresponding local 
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superfield action for a Grassmann semion superfield is constructed. 
(author). 25 refs. 


29938 (IFT-P—040/91) Discrete quantum phase spaces and 
the Mod N invariance. Galetti, D. (Instituto de Fisica Teorica (IFT), 
Sao Paulo, SP (Brazil)); Piza, A.F.T. Instituto de Fisica Teorica 
(IFT), Sao Paulo, SP (Brazil). 1991. 16p. Order Number 
DE92642590. Source: OSTI; NTIS (US Sales Only); INIS. 

An extended Weyl-Wigner transformation which maps operators 
onto periodic discrete quantum phase space representatives is dis- 
cussed in which a mod N invariance is explicitly implemented. The 
relevance of this invariance for the mapped expression of products 
of operators is discussed. (author). 


29939 (INS-923) Effects of the U,(1) breaking interaction 
on the baryonic systems. Morimatsu, Osamu; Takizawa, Makoto. 
Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. Apr 1992. 
27p. Order Number DE92556706. Source: OSTI; NTIS; INIS. 

The effects of the U,(1) breaking interaction on the baryon num- 
ber one and two systems are estimated employing the six-quark 
flavour determinantal interaction as the effective interaction of 
quarks which reproduces the observed mass difference of 7 and 7)’ 
mesons. This is done by calculating the matrix elements of the 
U,(1) breaking Hamiltonian with respect to unperturbed states of 
the MIT bag model and the nonrelativistic quark model. The deter- 
minantal interaction induces not only three-body but also two-body 
interactions of valence quarks. The two-body interaction is attrac- 
tive, which gives rise to the N-A mass difference with the magnitude 
less than one tenth of the observed one and attraction of two octet 
baryons at short distances whose magnitude ranges 20~80 MeV 
depending on the flavour channels and the choice of parameters. 
The three-body interaction is repulsive, which gives about 10~20 
MeV repulsion in the H-dibaryon channel and somewhat weaker re- 
pulsion in the flavour SU(3) octet and antidecuplet channels of two 
octet baryons at short distances. We also compare our results with 
those obtained by using the instanton induced interaction. (author). 


29940 (JINR-N-3-49-91, pp. 54-61) Ground state energy of 
the ¢**-anharmonic oscillator in the limit of strong coupling. 
Korsun, L.D. (Gomel’skij Gosudarstvennyj Univ., Gomel (Belarus)); 
Sisakyan, A.N.; Solovtsov, |.L. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. (In Russian). In JINR rapid 
communications: Collection. 74p. Order Number DE92001400. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The method for study of the ¢-oscillator is developed in the 
framework of the perturbation theory. Proposed approach for calcu- 
lating of the functional integrals uses only Gaussian functional 
quadratures. The results of using of the various optimization proce- 
dure are presented. 6 refs.; 2 tabs. 


29941 (JINR-N-3-49-91, pp. 62-66) Nonperturbative effec- 
tive potential for ¢*-oscillator. Korsun, L.D. (Gomel’skij 
Gosudarstvennyj Univ., Gomel (Belarus)); Sisakyan, A.N.; 
Solovtsov, |.L. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. (in Russian). In JINR rapid communications: 
Collection. 74p. Order Number DE92001400. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The nonperturbative method for calculating of the functional inte- 
grals is proposed. The construction of nonperturbative effective 
potential for ¢**-anharmonic oscillator is considered in the frame- 
work of this approach. 9 refs. 


29942 (KEK-91-13) Renormalization Group in different 
flelds of theoretical physics. Shirkov, D.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Feb 1992. 
87p. Order Number DE92556707. Source: OSTI; NTIS; INIS. 

A very simple and general approach to the symmetry that is 
widely known as a Renormalization Group symmetry is presented. 
It essentially uses a functional formulation of group transformations 
that can be considered as a generalization of self-similarity trans- 
formations well known in mathematical physics since last century. 
This generalized Functional Self-Similarity symmetry and corre- 
sponding group transformations are discussed first for a number of 
simple physical problems .taken from diverse fields of classical 
physics as well as for QED. Then we formulate the Renorm-Group 
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Method as a regular procedure that essentially improves the 
approximate solutions near the singularity. After that we discuss re- 
lations between different formulations of Renormalization Group as 
they appear in various parts of a modern theoretical physics. Fi- 


nally we present several topics of RGM application in modern QFT. 
(author). 


29943 (KFKI-1991-28/A(prepr.), pp. 43-45) Strange perticle 
production in the VENUS model. Wemer, K. (Heidelberg Univ. 
(Germany). Inst. fuer Theoretische Physik). Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Sep 1991. (CONF-9106162-: Workshop on relativistic heavy ion 
collisions at present and future accelerators in the framework of 
the international workshops for theoretical physics, Budapest (Hun- 
gary), 17-21 Jun 1991). In Proceedings of the Workshop on 
relativistic heavy ion physics at present and future accelerators. 
214p. Order Number DE92639057. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It is demonstrated that a proper treatment of double-colour ex- 
change in the string model VENUS leads to double strings. Such 
strings correspond to a forward moving quark being linked via two 
ordinary strings to two backward moving quarks. Leading baryons 
now require the breaking of two strings. Having twice the chance 
of producing a strange q-q-bar pair these strings produce twice as 
many strange baryons as compared to ordinary strings therefore 
leading to an enhancement of strange baryons in AA relative to pp 
collisions. Some VENUS calculations are compared with experi- 
mental data. It is shown that considering properly the double 
Pomeron exchange and using a rescattering procedure based on 
cluster formation and decay strange particle enhancement experi- 
mentally observed can be accounted for. (R.P.) 13 refs.; 5 figs. 


29944 (SLAC-PUB-5604) An overview of spin physics. 
Prescott, C.Y. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Jul 1991. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
9105106-38: 4. Conference on the intersections between particle 
and nuclear physics, Tucson, AZ (United States), 23-29 May 1991). 
Order Number DE92018152. Source: OSTI; NTIS; INIS; GPO Dep. 

Spin physics is playing an increasingly important role in high en- 
ergy experiments and theory. This review looks at selected topics 
in high energy spin physics that were discussed at the 9th Interna- 


tional Symposium on High Energy Spin Physics at Bonn in 
September 1990. 
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Refer also to citation(s) 29924, 29943, 30004, 30005, 30010, 
30030, 30036, 30084 


29945 (BONN-IR-91-70) Studies on phenomenological 
hadron models with chiral symmetry. Rathske, E. Bonn Univ. 
(Germany). Physikalisches Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Dec 1991. 316p. 
(in German). Order Number DE92558327. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this report we consider, in the context of phenomenological 
models for hadrons, several aspects of Skyrme-type and hybrid 
bag models. In the first of the two central parts we discuss two 
qualitatively different generalizations of the minimal SU(2) Skyrme 
model. One of these consists in adding to the Lagrangian density a 
symmetric term of fourth order in the field derivatives. Its conse- 
quences are determined for solutions and observables by analytical 
and numerical investigations. In the other we propose a contribution 
for explicit isospin symmetry breaking in the mesonic as well as 
the baryonic sector. Together with the standard nonlinear o-model 
term it allows for exact time-dependent classical soliton solutions. 
Their quantization leads to a quantitative connection between the 
hadronic isospin mass differenced of pions and nucleons. The sec- 
ond main part of this report is devoted to the generalization of 
SU(2) bag models under the aspect of chiral symmetry. We first 
show that the construction of appropriate surface terms in the La- 
grangian density necessitates the introduction of dynamical bosonic 
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degrees of freedom. This allows for a variety of bag scenarios (in- 
cluding the 'endopionic’ bag). We then consider explicit isospin 
symmetry breaking for hybrid bag models with a nonlinear mesonic 
sector. An intimate relationship is revealed between the effects of a 
quark mass difference and the time-dependent bosonic solutions 
found for the purely mesonic case. It is reflected in a nontrivial in- 
terdependence between quark and meson masses, bag radius and 
chiral angle. We provide an especially extensive list of references 
for the topics discussed in this report. (orig.). 


29946 (CBPF-NF—-017/91) The ne — pp-ber 
quark-diquark model of the nucleon: the contribution of 
scalar-vector diquark transition. Anselmino, M. (Cagliari Univ. 
(Italy). Dipt. di Scienze Fisiche); Soares, J.; Caruso, F.; Joffily, S. 
Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1991. 12p. Order Number DE92641489. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The n_ decay into proton-antiproton cannot be explained by a 
lowest order perturbative QCD quark scheme. Trying to improve a 
previous result where diquarks were also considered as nucieon’s 
constituents, the contribution of the spin-flip transition between 
scalar and vector diquarks inside the nucleon is computed and is 
shown to be strictly zero. This result excludes the possibility of un- 
derstanding why this decay is experimentally observed with a 
branching ratio much greater than those of other charmonium 
decays into the same final state, X0,1,2 — pp-bar, successfully de- 
scribed by pQCD in terms of quark and diquark components of the 
protons. A theoretical explanation of this decay rate is then still 
lacking and it is suggested that pseudoscalar glueballs might play 
an important role in solving the puzzle. The experimental results 
are also briefly discussed. (author). 


29947 (DOE/ER/40272-155) Mass and mixing angle pat- 
terns in the Standard Model! and its material Supersymmetric 
Extension. Ramond, P. Florida Univ., Gainesville, FL (United 
States). Inst. for Fundamental Theory. Jan 1992. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
86ER40272. (UFIFT-HEP-92-4). Order Number DE92016197. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Using renormalization group techniques, we examine several in- 
teresting relations among masses and mixing angles of quarks and 
lepton in the Standard Model of Elementary Particle Interactions as 
a functionof scale. We extend the analysis to the minimal Super- 
symmetric Extension to determine its effect on these mass 
relations. For a heavy to quark, and minimal supersymmetry, most 
of these relations, can be made to agree at one unification scale. 


29948 (FNAL/C—92/146-E) QCD physics at CDF. Harris, R. 
The CDF Collaboration. Fermi National Accelerator Lab., Batavia, 
IL (United States). May 1992. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9203154—4: 27. Rencontres de Moriond, QCD and high 
energy hadronic interactions, Les Arcs (France), 22-28 Mar 1992). 
Order Number DE92016764. Source: OSTI; NTIS; INIS; GPO Dep. 

We present measurements of jet production and isolated prompt 
photon production in pp collisions at ,/s = 1.8 TeV from the 1988- 
89 run of the Collider Detector at Fermilab (CDF). To test QCD 
with jets, the inclusive et cross section (pp —+ J + X) and two jet 
angular distributions (pP — JJ + X) are compared to QCD predic- 
tions and are used to search for composite quarks. The ratio of the 
scaled jet cross sections at two Tevatron collision energies (,/s= 
546 and 1800 GeV) is compared to QCD predictions for X7 scaling 
violations. Also, we present the first evidence for QCD interference 
effects (color coherence) in third jet production (pp — JJJ + X). To 
test QCD with photons, we present measurements of the trans- 
verse momentum spectrum of single isolated prompt photon 
production (pp — + + X), double isolated prompt photon production 
(pp — vy + X), and the angular distribution of photon-jet events 
(pp — + J + X). We have also measured the isolated production 
ratio of n and x° mesons (pp — 7 + X)/(pp — 2° + X) = 1.02 + 
.15(stat) + .23(sys). 


29949 (IC-91/386) Nucleon structure in the Generalized 
Skyrme Model with explicit scalar dilaton-quarkonium meson. 
Nikolaev, V. (Joint Inst. for Nuclear Research, Dubna (USSR)); 
Tkachev, O.; Novozhilov, V. International Centre for Theoretical 


decay and a 


Physics, Trieste (Italy). Jun 1992. 18p. Order 
DE92641490. Source: OSTI; NTIS (US Sales Only); INIS. 

Static properties and electromagnetic form factors of nucleons 
are calculated in the Generalized Skyrme Model with an explicit 
scalar dilaton-quarkonium meson which saturates the quark-loop 
contribution to the scale anomaly of QCD. It is argued that the 0** 
glueball-dilaton field cannot interact directly with the chiral field, but 
only through coupling with the dilaton-quarkonium meson. (author). 
25 refs, 5 figs, 1 tab. 


29950 (IC—92/89) On the structure and gauge dependence 
of the electron propagator in QED. Ivanov, B.V. International 
Centre for Theoretical Physics, Trieste (Italy). May 1992. 16p. Order 
Number DE92642594. Source: OSTI; NTIS (US Sales Only); INIS. 

The structure of the electron propagator and the vertex is stud- 
ied by functional integration in the Hamiltonian picture. The 
commutative case is solved completely in different dimensions. The 
gauge dependence of the propagator in quenched and real QED is 
found. (author). 13 refs. 


29951 (IC-92/90) Gauge-dependence of propagators in the- 
orles with minimal abelian . lvanov, B.V. International 
Centre for Theoretical Physics, Trieste (Italy). May 1992. 5p. Order 
Number DE92641478. Source: OSTI; NTIS (US Sales Only); INIS. 

The gauge dependence of propagators in theories with minimal 
interaction is found explicitly and shown to be of universal charac- 
ter. (author). 3 refs. 


29952 (IC-92/104) Comment on validity of the Faddeev- 
Popov trick for temporal gauge. Vassilevich, D.V. International 
Centre for Theoretical Physics, Trieste (Italy). Jun 1992. 5p. Order 
Number DE92641477. Source: OSTI; NTIS (US Sales Only); INIS. 

It is demonstrated that despite the Lavelle and McMullan argu- 
mentation the Faddeev-Popov trick gives correct results for QCD in 
temporal gauge. (author). 4 refs. 


29953 (IC-92/116) String-like excitations in quantum elec- 
trodynamics. Prokhorov, L.V. (St. Petersburg State Univ., St. 
Petersburg (Russian Federation). Dept. of Theoretical Physics); 
Fursaev, D.V.; Shabanov, S.V. International Centre for Theoretical 
Physics, Trieste (Italy). Jun 1992. 20p. Order Number 
DE92642593. Source: OSTI; NTIS (US Sales Only); INIS. 

The evolution of string-like excitations of a gauge field (exponen- 
tial contour integrals) in the free quantum electrodynamics (QED) 
and in electrodynamics with static sources is investigated. It is 
shown that these excitations are not stable and after radiating of a 
surplus energy turn into the field of Coulomb sources. The results 
are compared with calculations in the lattice quantum electrodynam- 
ics. It is also shown that the strong coupling method is not suitable 
for solving the confinement problem in this case. (author). 10 refs. 


29954 (IC—92/118) Inflation and large scale structure for- 
mation after COBE. Schaefer, R.K. (Delaware Univ., Newark, DE 
(United States). Bartol Research Inst.); Shafi, Q. International 
Centre for Theoretical Physics, Trieste (Italy). Jun 1992. 19p. (BA- 
92-45.). Order Number DE92642592. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The simplest realizations of the new inflationary scenario typi- 
cally give rise to primordial density fluctuations which deviate 
logarithmically from the scale free Harrison-Zeldovich spectrum. 
We consider a number of such examples and, in each case we 
normalize the amplitude of the fluctuations with the recent COBE 
measurement of the microwave background anisotropy. The pre- 
dictions for the bulk velocities as well as anisotropies on smaller 
(1-2 degrees) angular scales are compared with the Harrison- 
Zeldovich case. Deviations from the latter range from a few to 
about 15 percent. We also estimate the redshift beyond which the 
quasars would not be expected to be seen. The inflationary quasar 
cutoff redshifts can vary by as much as 25% from the Harrison- 
Zeldovich case. We find that the inflationary scenario provides a 
good starting point for a theory of large scale structure in the uni- 
verse provided the dark matter is a combination of cold plus 
(10-30%) hot components. (author). 27 refs, 1 fig., 1 tab. 


29955 (IFT-P-008/92) A SU(3) x U(1) model for electroweak 
interactions. Pisano, F.; Pleitez, V. Instituto de Fisica Teorica 


Number 
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(IFT), Sao Paulo, SP (Brazil). 1992. 28p. Order Number 
DE92641465. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider a gauge model based on a SU(3) vector U(1) sym- 
metry in which the lepton number is violated explicitly by charged 
scalar and gauge boson, including a vector field with double elec- 
tric charge. (author). 


20956 (IFT-P-039/91) Concerning the Higgs parameters. 
Pleitez, V. Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 
Oct 1991. 13p. Order Number DE92641466. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Based on mutt spinor formalism, we argue that the Higgs boson 
must have an intermediate mass. By adding to the Weinberg- 
Salamglashow model, a charged + 1 Higgs field which transforms 
as a singlet under SU(2) it is possible to justify this as a general 
consequence of the space-time structure of the theory at low ener- 
gies. (author). 


20957 (IS-T-1535) Distortions of parton distribution due to 
multiquark effects. Petridis, A. Ames Lab., IA (United States). 9 
Jun 1992. 119p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE92018812. Source: OSTI; NTIS; INIS; GPO Dep. 

It has been observed that the momentum distributions of partons 
in bound nuclei are distorted relative to those of free protons and 
neutrons. This phenomenon was first observed in deep inelastic 
scattering experiments with muon and neutrino beams on nuclear 
targets and is known as the EMC effect. Similar phenomena have 
been observed in other high energy interactions such as the Drell- 
Yan process, the hadroproduction of direct photons, and the 
resonance production of charmonium and bottomonium states. In 
this work we investigate the possibility that these effects are pre- 
dominantly of partonic origin. Standard nuclear quantum mechanics 
predicts that there is a non-zero probability for bound nucleons to 
overlap forming complex color singlets. We examine whether the 
observed EMC-type effects can be attributed to the difference be- 
tween the parton momentum distributions in such clusters and 
those in single nucleons. We present a systematic way of deter- 


mining these distributions in the Bjorken scaling limit and of 
estimating the average number of multiquark clusters in nuclei. The 
model predicts depletion of the valence quark and enhancement of 
the ocean quark and gluon components as the cluster baryon num- 
ber increases. These properties can naturally explain significant 
features of the high energy behavior of nuclear targets. 


29958 (KEK-PROC-91-10, pp. 135-149) JLC physics. 
Maruyama, Hitoshi (Tokyo Univ. (Japan). Dept. of Physics). Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 
1991. (CONF-9011281-: 2. workshop on Japan Linear Collider 
(JLC), Tsukuba (Japan), 6-8 Nov 1990). In Proceedings of the sec- 
ond workshop on Japan Linear Collider (JLC). 424p. Order 
Number DE92799119. Source: OSTI; NTIS; INIS. 

We discuss what will be the physics goal of JLC. We briefly 
summarize our status of electroweak physics. Possible scenarios 
at and beyond Fermi scale are listed, one is the SU(2), x U(1)y 
gauge theory and the other is the composite scenario. The experi- 
mental consequences of each scenarios are discussed. Some 
suggestions on minimal requirements on the detector and the ac- 
celerator to achieve the physics goals are given. (author). 


29959  (KEK-PROC-91-10, pp. 218-227) Interacting instan- 
tons for TeV physics. Kikuchi, Hisashi (Kyoto Univ. (Japan). Coll. 
of Liberal Arts and Sciences). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Nov 1991. (CONF-9011281-: 2. 
workshop on Japan Linear Collider (JLC), Tsukuba (Japan), 6-8 
Nov 1990). In Proceedings of the second workshop on Japan Lin- 
ear Collider (JLC). 424p. Order Number DE92799119. Source: 
OSTI; NTIS; INIS. 

It is known that baryon number (B) and lepton number (L) are vi- 
olated in standard electroweak model. A transition process 
between topologically distinct states in the SU (2) gauge sector vi- 
olates B and L through Adier-Bell-Jackiw anomaly. Although the 
tunneling transition between vacua is extremely suppressed by the 
so-called WKB factor at high temperature or in high energy colli- 
sion, efficient baryon and lepton number violation may be possible. 
It is due to the existence of sphaleron. It is a static solution of the 
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model, the saddle point of the potential between topologically 
distinct vacua. This talk is concentrated on the violation in high en- 
ergy collision. Recently Ringwald and Espinosa calculated the 
cross section of a typical process, and claimed that the cross sec- 
tion grows rapidly as energy rises, and finally it violates the 
unitarity bound. The Ringwald and Espinosa calculus is briefly re- 
viewed. They investigated the Green function that corresponds to 
the process in Euclidean path integral. The multi-instanton calculus 
of the author suffices for the unitarity problem. (K.!). 


29960 (KFKI-1991-28/A(prepr.), pp. 34-42) Stopping in high 
energy nucleus-nucleus collisions In the RQMD-approach. 
Schoenfeld, Th. (Johann Wolfgang Goethe Univ., Frankfurt am 
Main (Germany). Inst. fuer Theoretische Physik); Sorge, H.; 
Stoecker, H.; Greiner, W. Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics. Sep 1991. 
(CONF-9106162—: Workshop on relativistic heavy ion collisions at 
present and future accelerators in the framework of the interna- 
tional workshops for theoretical physics, Budapest (Hungary), 
17-21 Jun 1991). In Proceedings of the Workshop on relativistic 
heavy ion physics at present and future accelerators. 214p. Order 
Number DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

The most intensely studied questions of today’s high energy nu- 
clear physics is that of the transition of normal nuclear matter to a 
quark gluon plasma state (QGP). The phase transition should occur 
in probes of nuclear matter of very high temperature and density. It 
is generally believed that these circumstances should preferentially 
occur in collisions of heavy nuclei with high energies. This question 
is considered giving a hint to the direction which has to be taken 
first in order to obtain answers to the question of QGP. The behav- 
iour of two large nuclei which collide with high relative momentum 
is investigated. Comparisons are shown between RQMD and 
CERN-SPS experiments and it was found that the ROMD calcula- 
tions of nucleus-nucleus collisions are in nearly perfect agreement 
with the available experimental data. (R.P.) 17 refs.; 6 figs. 


29961 (KFKI-1991-28/A(prepr.), pp. 46-50) Quark and gluon 
jet discrimination, conventional and neural network methods. 
Fodor, Z. (Roland Eoetvoes Univ., Budapest (Hungary). Inst. for 
Theoretical Physics). Hungarian Academy of Sciences, Budapest 
(Hungary). Centrai Research inst. for Physics. Sep 1991. (CONF- 
9106162—: Workshop on relativistic heavy ion collisions at present 
and future accelerators in the framework of the international work- 
shops for theoretical physics, Budapest (Hungary), 17-21 Jun 
1991). In Proceedings of the Workshop on relativistic heavy ion 
physics at present and future accelerators. 214p. Order Number 
DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

A method is shown capable of seeing at LEP the theoretically 
predicted differences between quark and gluon jets. The method is 
capable of seeing how an energy dependent jet-variable (e.g. mul- 
tiplicity, average p,, rapidity etc.) differs between quark and gluon 
jets at a given jet energy studying three-jet a four-jet events in 
e*e- annihilation. The method uses multihadronic events in 
electron-positron annihilation at three-and four-jet topologies. A 
possible discrimination method is presented by the combination of 
neural networks and quantum chromodynamics. By their combina- 
tion 92 % accuracy in identifying jets has been achieved. (G.P.) 12 
refs.; 7 figs. 


29962 (KFKI-1991-28/A(prepr.), pp. 95-107) Production of 
strange clusters by Quark-Gluon plasma fragmentation. Arvay, 
Z. (Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics); Zimanyi, J.; Csoergoe, T.; Dover, C.B.; 
Heinz, U. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Sep 1991. (CONF-9106162-: 
Workshop on relativistic heavy ion collisions at present and future 
accelerators in the framework of the international workshops for 
theoretical physics, Budapest (Hungary), 17-21 Jun 1991). In Pro- 
ceedings of the Workshop on relativistic heavy ion physics at 
present and future accelerators. 214p. Order Number 
DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

The production of strange quark clusters is discussed in high en- 
ergy heavy-ion reactions where a quark-gluon plasma intermediate 
state is excited. A microscopic fission-chain model (PHASER) was 
constructed for the description of the quark-gluon plasma 
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rehadronization. The model satisfies the entropy and energy con- 
servation laws. Spin-flavour degeneracy factors and the formation 
factors for multibaryon quark clusters were also determined. 
Baryon, antibaryon and meson yields, and baryon/antibaryon ratios 
were calculated and compared with some experimental data. (R.P.) 
16 refs.; 9 figs.; 5 tabs. 


29963 (KFKI-1991-28/A(prepr.), pp. 172-180) Dilepton pro- 
duction in heavy-ion collisions. Wolf, Gy. (Giessen Univ. 
(Germany). Inst. fuer Theoretische Physik); Cassing, W.; Mosel, 
U.; Schaefer, M. Hungarian Academy of Sciences, 

(Hungary). Central Research Inst. for Physics. Sep 1991. (CONF- 
9106162-: Workshop on relativistic heavy ion collisions at present 
and future accelerators in the framework of the international work- 
shops for theoretical physics, Budapest (Hungary), 17-21 Jun 
1991). In Proceedings of the Workshop on relativistic heavy ion 
physics at present and future accelerators. 214p. Order Number 
DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

Dilepton production is studied in heavy-ion collisions at bombard- 
ing energies from 400 MeV/A to 2 GeV/A. The dynamical evolution 
of the nucleus-nucleus collisions is described by a transport equa- 
tion of the Uehling-Uhlenbeck type including explicitly pion, A(1232) 
and N*(1440) degrees of freedom and considering free on-shell 
production processes. The contribution of proton-neutron and pion- 
nucleon bremsstrahlung, 4 and N* Dalitz-decay and x*x- 
annihilation is calculated. The theoretical predictions for p+®Be and 
for “°Ca+“°Ca at the bombarding energies of 1 GeV/A and 2 GeV/ 
A with experimental data are compared. Finally, possible 
in-medium effects on the dilepton spectra are discussed and deter- 
mination of the proton electromagnetic form factor by measuring 
dilepton spectra are proposed. (author) 29 refs.; 6 figs. 


29964 (KFKI-1991-28/A(prepr.), pp. 108-115) The great plas- 
mon puzzle resolved. Kunstatter, G. (Winnipeg Univ., MB 
(Canada). Dept. of Physics). Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics. Sep 1991. 
(CONF-9106162—: Workshop on relativistic heavy ion collisions at 
present and future accelerators in the framework of the interna- 
tional workshops for theoretical physics, Budapest (Hungary), 
17-21 Jun 1991). In Proceedings of the Workshop on relativistic 
heavy ion physics at present and future accelerators. 214p. Order 
Number DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

The apparent gauge fixing dependence of the gluon plasma 
damping constant has been the source of much controversy. The 
resolution of this controversy has recently been proven to lie in the 
inadequacy of the naive loop expansion as a self-consistent ap- 
proximation scheme. A pedagogical description of the nature of the 
original controversy and its ultimate resolution is presented. (au- 
thor) 15 refs.; 1 tab. 


29965 (KFKI-1991-28/A(prepr.), pp. 116-123) Transport 
coefficients in the Quark-Gluon Plasma. Rammerstorfer, M. (Re- 
gensburg Univ., (Germany). Inst. fuer Theoretische Physik); Heinz, 
U. Hungarian Academy of Sciences, B st (Hungary). Central 
Research Inst. for Physics. Sep 1991. (CONF-9106162—: Work- 
shop on relativistic heavy ion collisions at present and future 
accelerators in the framework of the international workshops for 
theoretical physics, Budapest (Hungary), 17-21 Jun 1991). In Pro- 
ceedings of the Workshop on relativistic heavy ion physics at 
present and future accelerators. 214p. Order Number 
DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

A derivation of transport coefficients for a hot gas of quarks, anti- 
quarks and gluons is presented. By choosing different collision 
terms the kinetic coefficients in the relaxation time approximation 
are calculated with more realistic (though not exactly QCD-like) 
Nordheim collision terms. In addition transport phenomena for a 
gas of scalar particles are investigated. The results for a hot gluon 
gas show that in general one cannot expect to be within the 
Navier-Stokes domain. Only for very strong couplings there is a 
chance to reach this domain. In a scalar field theory the situation is 
even worse: even larger values for the viscosity coefficients result. 
There it is practically impossible to reach the Navier-Stokes 
regime. It has become clear that the first order gradient expansion 
is certainly not sufficient to treat transport phenomena in a quark- 
gluon plasma. One possible way out of this dilemma would be to 
go to higher orders in the gradient expansion. (G.P.) 25 refs. 


29966 (KFK-1991-28/A(prepr.), pp. 135-136) Variational 
QCD and quark gluon plasma. Biro, T.S. (Giessen Univ. (Ger- 
many). Inst. fuer Theoretische Physik). Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Sep 1991. (CONF-9106162-: Workshop on relativistic heavy ion 
collisions at present and future accelerators in the framework of 
the international workshops for theoretical physics, Budapest (Hun- 
gary), 17-21 Jun 1991). In Proceedings of the Workshop on 
relativistic heavy ion physics at present and future accelerators. 
214p. Order Number DE92639057. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The ground state of QCD with an ansatz of gauss-distributed 
gluon fields is studied. The gauge transformation properties of the 
ansatz parameters are derived from the invariance requirement of 
the ground-state wave functional. In this model the electric and 
magnetic contributions to the gluon condensate can be obtained 
separately. (G.P.) 6 refs. 


29967 (KFKI-1991-28/A(prepr.), pp. 144-152) Hadronic 
yleids from high temperature quark matter in various models. 
Lukacs, B. (Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research inst. for Physics); Racz, A.; Zimanyi, J. Hungar- 
ian Academy of Sciences, Budapest (Hungary). Central Research 
Inst. for Physics. Sep 1991. (CONF-9106162-: Workshop on rela- 
tivistic heavy ion collisions at present and future accelerators in the 
framework of the international workshops for theoretical physics, 
Budapest (Hungary), 17-21 Jun 1991). In Proceedings of the Work- 
shop on relativistic heavy ion physics at present and future 
accelerators. 214p. cur Number DE92639057. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Ten different hadronisation models are compared systematically 
for hadronisation volumes and hadronic yields (of twelve different 
hadrons). The models compared are complete hadrochemical 
equilibrium, sequential fission and eight further ones based on com- 
binatorial quark aggregation but differing in gluon fragmentation, 
final state probabilities and hadronic interaction. The calculations 
are performed at high specific entropies (S/N > 10) corresponding 


to future experiments. (R.P.) 13 refs.; 14 figs.; 2 tabs. 


29968 (LBL-32363) Survey of composite particle models of 
electroweak interaction. Suzuki, Mahiko. Lawrence Berkeley 
Lab., CA (United States). May 1992. 25p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Grant PHY-90-21139. (UCB-PTH-92/17;CONF-9203168—1: Inter- 
national symposium on bound systems and extended objects, 
Karuizawa (Japan), 19-21 Mar 1992). Order Number DE92017110. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Models of composite weak bosons, the top-condensate model of 
electroweak interaction and related models we surveyed. Compos- 
ite weak bosons must be tightly bound with a high compositeness 
scale in order to generate approximate puge symmetry dynamically. 
However, naturalness argument suggests that the compositeness 
scale is low at least in toy models. in the top-condensate model, 
where a composite Higgs doublet is formed with a very high scale, 
the prediction of the model is insensitive to details of the model 
and almost model-independent Actually, the numerical prediction of 
the t-quark and Higgs boson masses does not test compositeness 
of the Higgs boson nor condensation of the t-quark field. To illus- 
trate the point, a composite ta-quark model is discussed which 
leads to the same numerical prediction as the top-condensate 
model. However, different constraints an imposed on the structure 
of the Higgs sector, depending on which particles are composite. 
The attempt to account the large t-b mass splitting by the high 
compositeness scale of the top-condensate model is reinterpreted 
in terms of fine tuning of more than one vacuum expectation value. 
It is difficult to lower, without a fourth generation, the t-quark mass 
in the composite particle models in general because the Yukawa 
coupling of the i-quark to the Higgs boson, 12/42 = 0.1 for m = 200 
GeV, is too small for a coupling of a composite particle. 


29969 (WIS-PH-91-83) Yukawa couplings In Superstring 
derived Standard-like models. Faraggi, A.E. Weizmann Inst. of 
Science, Rehovoth (Israel). Dept. of Physics. 2 Dec 1991. 15p. 
(CTP-TAMU-83/91 ;ACT-51.). Order Number DE92641491. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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| discuss Yukawa couplings in Standard-like models which are 
derived from Superstring in the free fermionic formulation. | intro- 
duce new notation for the construction of these models. | show 
how choice of boundary conditions selects a trilevel Yukawa cou- 
pling either for +2/3 charged quark or for -1/3 charged quark. | 
prove this selection rule. | make the conjecture that in this class of 
standard-like models a possible connection may exist between the 
requirements of F and D flatness at the string level and the heavi- 
ness of the top quark relative to lighter quarks and leptons. | 
discuss how the choice of boundary conditions determines the non 
vanishing mass terms for quartic order terms. | discuss the implica- 
tion on the mass of the top quark. (author). 


6623 Specific Interactions, Decays and Processes 


Refer also to citation(s) 29917, 29948, 30006, 30007, 30009, 
30012, 30016, 30017, 30018, 30061 


20970 (ANL-HEP-CP-92-39) Search for AGN v’s with the 
Soudan 2 detector. Ambats, |. (Argonne National Lab., IL (United 
States)); Ayres, D.S.; Balka, L.J.; Barrett, W.L.; Brock, T.; Dawson, 
J.W.; Fields, T.H.; Goodman, M.C.; Hill, N.; Hoftiezer, J.H.; 
Jankowski, D.J.; Lopez, F.V.; May, E.N.; Price, L.E.; Schlereth, J.; 
Thron, J.Argonne National Lab., IL (United States). [1992]. 15p. 
Sponsored by USDOE, Washington, DC (United States); Science 
and Engineering Research Council, Swindon (United Kingdom); 
Minnesota State Government, St. Paul, MN (United States). DOE 
Contract W-31109-ENG-38. (CONF-9203161—1: Workshop on high 
energy neutrino astrophysics, Honolulu, HI (United States), 23 Mar 
1992 - 26 mar 1993). Order Number DE92016174. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We present a preliminary null result from a search for diffuse 
high energy neutrino emission by Active Galactic Nuclei. The 
method relies on the measurement of catastrophic energy loss by 
high energy muons in the Soudan 2 calorimeter. A Monte Carlo 
calculation of the energy loss of high energy muons is described. 


29971 (BNL-47729) A polarized look at nucleons: Laser 
electron gamma source. The LEGS Collaboration. Brookhaven 
National Lab., Upton, NY (United States). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9112101-2: 8. seminar on electromagnetic 
interactions of nuclei at low and medium energies, Moscow 
(USSR), 2-6 Dec 1991). Order Number DE92018119. Source: 
OSTI; NTIS; INIS; GPO Dep. 

As the title suggests we are going to look at reactions induced 
on nucleons by polarized photons. The results | am going to show 
today are from the Laser Electron Gamma Source, or “LEGS” facil- 
ity, at Brookhaven National Laboratory. At LEGS, gamma ray 
beams are produced by backscattering laser light from relativistic 
electrons. | will only summarize the main characteristics of this fa- 
cility, and leave an in depth description to Dr. Schaerf who will 
discuss LEGS and other similar backscattering facilities on 
Wednesday. Reactions with polarized photons inevitably reflect 
interference terms that for the most part remain hidden in spin- 
averaged unpolarized measurements. This provides a tool for 
probing interactions that depend upon spin. in particular, we are 
going to look today at two cases where the polarization is used to 
probe the tensor interaction. First, we will examine the tensor force 
between a proton-neutron pair in deuterium. Secondly, we will ex- 
amine the tensor force between quarks in a proton that produces a 
small E2 component that is mixed with the predominantly M1 exci- 
tation of the delta resonance.The magnitude of this E2 components 
provides a sensitive probe of the structure of the Nucleon. 


29972 (DESY—91-128(rev.)) Radiative corrections for asso- 
clated ZH production at future ete~ colliders. Kniehl, B.A. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Nov 1991. 42p. Order Number DE92517037. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The ZF fanti f four-point function is calculated in the one-loop ap- 
proximation of the standard model and full analytic results are 
presented. The loop contributions due to both light and new heavy 
fermions are inspected in detail. The dominant mechanisms of 
Higgs-boson production from fermions are compared. The effect of 
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radiative corrections on the cross section of fanti f-+ZH including 
bremsstrahlung is studied. The spectrum of hard bremsstrahlung is 
integrated analytically. The implications for Higgs-boson searches 
at future ete colliders in the energy range 200 GeV < /s < 15 
TeV, which includes both LEP 2 and the Next Linear Collider, are 
analyzed. For Mj, <2m, weak corrections in the modified on-mass- 
shell scheme are generally negative and feebly vary with My, while 
for My>2m, they strongly increase with M, and may take large 
positve values. Electromagnetic corrections dramatically reduce the 
cross section close to the ZH-production threshold, while they may 
considerably enhance it far above this threshold. (orig.). 


29973 (DESY—92-040) A quantitative Investigation of the 
pomeron. Gotsman, E. (Tel Aviv Univ. (Israel). School of Physics 
and Astronomy); Maor, U.; Levin, E.M. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Mar 1992. 21p. Order 
Number DE92548940. Source: OSTI; NTIS (US Sales Only); INIS. 

A comparative inverstigation of various Pomeron models is car- 
ried out through the study of their predicted values of on, B, and 
Ce/cer in high energy pp and panti P scattering. Our results 
strongly support a picture of the Pomeron in which we have both 
moderate blackening and expansion of the p(anti P) - p amplitude 
in impact parameter space as a function of energy in the ISR-SSC 
domain. In particular, we obtain an excellent reproduction of the 
data with a hybrid eikonal model which combines the hard Lipatov 
QCD Pomeron with the old fashioned soft Pomeron and Regge 
terms. Our analysis shows that the additive quark model, at least 
in the naive form, is not compatible with the data. (orig.). 


29974 (DESY-92-042) Angular correlations in the decays B 
— VV using heavy quark symmetry. Kramer, G. (Hamburg Univ. 
(Germany). 2. Inst. fuer Theoretische Physik); Mannel, T.; Palmer, 
W.F. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Mar 1992. 14p. Contract DE-AC02-76ER01545;BMFT 
O55HH91P. (IKDA-92/8). Order Number DE92548945. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We calculate branching ratios and the polarization in the decay 
of B mesons to two vector mesons using heavy quark symmetries 
to evaluate the current matrix elements. (orig.). 


29975 (DESY-92-043) The decay of strange bottom into 
vector mesons. Kramer, G. (Hamburg Univ. (Germany). 2. Inst. 
fuer Theoretische Physik); Palmer, W.F. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Mar 1992. 10p. 
Contract DE-AC02-76ER01545;BMFT O55HH91P/8. Order Number 
DE92548961. Source: OSTI; NTIS (US Sales Only); INIS. 

We calculate branching ratios, and angular correlations, and the 
CP violation parameter for the decay of B, mesons to two vector 
mesons using a two loop renormalization group improved effective 
Hamiltonian. (orig.). 


29976 (DESY-92-044) Aspects of two-photon physics at 
linear ete colliders. Drees, M. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany)); Godbole, R.M. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Mar 1992. 65p. (BU—92/1). Order Number DE92548949. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We discuss various reactions at future e*e- and ++ colliders in- 
volving real (beamstrahlung or backscattered laser) or quasi-real 
(bremsstrahlung) photons in the initial state and hadrons in the fi- 
nal state. The production of two central jets with large transverse 
momentum pry is described in some detail; we give distributions for 
the rapidity and py of the jets as well as the di-jet invariant mass, 
and discuss the relative importance of various initial state configu- 
rations and the uncertainties that arise from the at present rather 
poor knowledge of the parton content of the photon. We also 
present results for 'mono-jet’ production where one jet goes down 
a beam pipe, for the production of charm, bottom and top quarks, 
and for single production of W and Z bosons. Where appropriate, 
the two-photon processes are compared with annihilation reactions 
leading to similar dinal states. We also argue that the behaviour of 
the total inelastic yy cross section at high energies will probably 
have little impact on the severity of background problems caused 
by soft and semi-hard (‘minijet’) two-photon reactions. We find very 
large differences in cross- sections for all two-photon processes 





between existing designs for future e*e~ coliders, due to the differ- 
ent beamstrahlung spectra; in particular, both designs with << 1 
and >> 1 events per bunch crossing exist. The number of 
hadronic two-photon events is expected to rise quickly with the 
beam energy. Hadronic backgrounds will be even worse if the 
e*e~ collider is converted into a yy collider. (orig.). 


29977 (DESY—92-046) Ariadne version 4. A program for 
simulation of QCD-cascades implementing the colour dipole 
model. Loennbiad, L. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Mar 1992. 18p. Order Number DE92548931. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The fourth version of the Ariadne program for generating QCD 
cascades in the Colour Dipole Approximation is presented. The un- 
derlying physics issues are discussed and a manual for using the 
program is given together with a few sample programs. The major 
changes from previous versions are the introduction of photon radi- 
ation from quarks and inclusion of interfaces to the LEPTO and 
PYTHIA programs. (orig.). 


29978 (DESY—-92-047) Anomalous dimension of the twist 
four gluon operator and pomeron cuts in deep inelastic scat- 
tering. Levin, E.M. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany)); Ryskin, M.G.; Shuvaev, A.G. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Mar 1992. 
38p. Order Number DE92548851. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The anomalous dimension of the twist four gluonic operator (-y4) 
in deep inelastic scattering is calculated in the double log approxi- 
mation (DLA) of perturbative QCD. It turns out that at N — 1 +4 (N 
- 1) is equal to 2 +2 ((N - 1)/2) where -y2 is the anomalous dimen- 
sion of the twist four operator. It means that at N — 1 the 
contribution of the leading twist operator to the deep inelastic struc- 
ture function becomes very important and gives rise to the 
screening correction to the deep inelastic structure function as was 
taken into account in the nonlinear GLR evolution equation. (orig.). 


29979 (DESY—92-048) Rare decays B — X,+7 In the stan- 
dard model. Ali, A. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany)); Greub, C. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Mar 1992. 21p. 
(ZU-TH—1 1/92). Order Number DE92548935. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We present an estimate of the inclusive decay rate and photon 
energy- and hadron massspectrum for the CKM-suppressed radia- 
tive rare decays B— X,y + +, based on perturbative QCD and a 
phenomenological model for the B-meson wave function (here X, 
denotes non-strange hadrons). Present constraints on vertical 
strokeV vertical stroke are used to predict BR(B — X, + +) = (0.6 
- 3) x 10-5 for the top quark mass in the range 100 GeV << m; 
<< 200 GeV. From the inclusive invariant hadron-mass spectrum 
and using vector meson dominance in the region m(Xy) << 1GeV, 
we estimate the branching ratio for the exclusive rare decay mode 
B — p++ and the ratio (B — p + )/T (B — K* + +). The impor- 
tance of measuring these decays in determining the CKM matrix 
element vertical strokeV vertical stroke is emphasized. (orig.). 


29980 (DESY—92-049) Exclusive non-leptonic charm 
baryon decays. Koemer, J.G. (Mainz Univ. (Germany). Inst. fuer 
Physik); Kraemer, M. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Mar 1992. 30p. Contract BMFT 06MZ760. 
(MZ-TH-91-07). Order Number DE92548953. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We present a spectator quark model calculation of the Cabibbo- 
enhanced non-leptonic decays of the lowest lying charm baryons 
Ac, Ee and Q, decaying into non-charm ground state baryons and 
mesons. We employ covariant quark model wave functions to de- 
scribe the ground state baryons and mesons. They are obtained by 
boosting rest frame wave functions to equal-velocity frames. The 
non-leptonic decay amplitudes are then obtained in terms of two 
wave function overlap parameters which we fit to the experimental 
data. We discuss general features of the flavour and helicity com- 
position of the final states in the quark model approach. We 
emphasize that W-exchange contributions are of crucial importance 
for the description of non-leptonic charm baryon decay data. We 
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calculate rates and polarization asymmetry parameters and com- 
pare them to existing data as well as to soft-meson plus current 
algebra calculations. (orig.). 


29981 (DOE/ER/40160-8) High energy hadron-hadron colll- 
sions: Annual progress report. Chou, T.T. Georgia Univ., 
Athens, GA (United States). Dept. of Physics and Astronomy. Dec 
1991. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO09-84ER40160. Order Number 
DE92018253. Source: OSTI; NTIS; INIS; GPO Dep. 

Results of a study on high energy collision with the geometrical 
model are summarized in three parts: (1) the elastic hadron- 
hadron collision, (2) the inelastic hadron-hadron collision, and (3) 
the ete annihilation. More recent studies are highlighted below. 
For elastic scattering, a modified form for the hadronic matter form 
factor of the proton was proposed which remains to be dipole in 
form but contains an energy-dependent range parameter. This new 
expression of the opacity function fits the elastic pp scattering very 
well from the ISR to SppS energies. Extrapolation of this theory 
also yielded results in good agreement with the pp differential 
cross section measured at the Tevatron. For inelastic hadron- 
hadron collisions, we have made a systematic investigation of the 
single-particle momentum spectra in the entire SppS energy re- 
gion. Results are useful for the extrapolation of angular distribution 
to the higher SSC energies. In e*e- annihilation, a detailed analy- 
sis of all available experimental multiplicity data from PETRA to 
LEP energies has been performed. We discovered that the cluster 
size of emitted hadrons increases steadily with energy and is close 
to 2 as we predicted. 


29982 (DOE/ER/40702-1) Coherent production of pions 
and rho mesons in neutrino charged current interactions on 
neon nuclei at the Fermilab Tevatron. Willocg, S. Tufts Univ., 
Medford, MA (United States). May 1992. 180p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
92R40702. Order Number DE92015674. Source: OSTI; NTIS; 
GPO Dep. 

The coherent production of single pions and and p mesons in 
charged current interactions of neutrinos and antineutrinos on neon 
nuclei has been studied. The data were obtained using the Fermi- 
lab 15-foot Bubble Chamber, filled with a heavy Ne-H, mixture and 
exposed to the Quadrupole Triplet neutrino beam produced by 800 
GeV protons from the Tevatron. The average beam energy was 86 
GeV. In a sample of 330000 frames, 1032 two-prong v, + iy 
charged current interactions were selected. The goal of this study 
was to investigate the low Q? high v region where the hadron 
dominance model can be tested. In this model, the vector and 
axial-vector parts of the weak hadronic current are dominated by 
the p and a; mesons respectively. Moreover, the Partially Con- 
served Axial Current (PCAC) hypothesis can be tested by studying 
the coherent production of single pions. 


29983 (FNAL/C—92/139-E) Charm-studies in Experiment 
E687 at Fermilab. Shukla, S. E687 Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). May 1992. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-9203154—5: 27. Rencontres de 
Moriond, QCD and high energy hadronic interactions, Les Arcs 
(France), 22-28 Mar 1992). Order Number DE92018302. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Results from analysis of data taken in 1987-88 are presented. 
These include branching ratios for decays of D° and D,*, and de- 
cay fractions for the nonresonant channel and channels involving 
K** and p° in the decay D° — K,°x*x-. An emphasis to look for 
the decay of P-wave D-mesons, D**® — D**x-, is described. 


29984 (FNAL/C—92/174) Update on hadroproduced charm 
at TPL. Thorne, Keith. Fermi National Accelerator Lab., Batavia, IL 
(United States). Jun 1992. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. (CONF- 
92031546: 27. Rencontres de Moriond, QCD and high energy 
hadronic interactions, Les Arcs (France), 22-28 Mar 1992). Order 
Number DE92018636. Source: OSTI; NTIS; INIS; GPO Dep. 

Two experiments have now been run at Fermilab using the 
Tagged Photon Laboratory (TPL) spectrometer with an incident 
hadron beam to study heavy quark physics. Results (preliminary) 
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from the first experiment, E-769, on charm hadroproduction depen- 
dence on the target atomic number, xp and p; are presented. The 
next experiment, E-791, just completed data-taking with an up- 
graded spectrometer and data-acquisition system to collect a 
high-statistics sample of charm decays. Preliminary plots and esti- 
mates of final sample size ave presented. 


29985 (IC—91/397) Covariant trace formalism for heavy me- 
son s-wave to p-wave transitions. Balk, S. (Johannes 
Gutenburg-Univ., Mainz (Germany). Inst. fuer Physik); Koerner, 
J.G.; Thompson, G.; Hussain, F. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Jun 1992. 29p. (MZ-Th-92/22.). Order 
Nurnber DE92641548. Source: OSTI; NTIS (US Sales Only); INIS. 

Heavy meson, s- to p-wave, weak transitions are studied in the 
context of the Heavy Quark Effective Theory using covariant me- 
son wave functions. We use the trace formalism to evaluate the 
weak transitions. As expected from heavy quark symmetry, the 
eight transitions between s- and p-wave states are described in 
terms of only two universal form factors which are given in terms of 
explicit wave function overlap integrals. We present our results in 
terms of both invariant and helicity amplitudes. Using our helicity 
amplitude expressions we discuss rate formulae, helicity structure 
functions and joint angular decay distributions in the decays B- 
bar—D**(—(D,D*)+2)+W-(—I-1). The heavy quark symmetry 
predictions for the one-pion transitions D**—(D,D*)+2 are similarly 
worked out by using trace techniques. (author). 35 refs, 3 figs, 2 
tabs. 


20986 (IC-92/92) Massive Majorana neutrinos in pre- 
bounce vae. Goswami, S. (Calcutta Univ., Calcutta 
(india). Dept. of Pure Physics); Kar, K.; Raychaudhuri, A. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jun 1992. 22p. 
(CUPP-92/3.). Order Number DE92642597. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The currently accepted models of supernova collapse rely on the 
standard electroweak theory and massiess left-handed neutrinos. 
We consider the effect of massive right-handed Majorana neutrinos 
on this scenario. In order that they do not upset the agreement of 
the usual treatment with observation, we require that in the pre- 
bounce stage either (a) these neutrinos are trapped or (b) if they 
free stream they do not change the electron fraction to the extent 
that the explosion is prevented. From these constraints, we obtain 
upper and lower bounds on the right-handed interaction strengths 
as a function of the neutrino mass which can be translated to 
bounds on the right-handed gauge boson mass. (author). 18 refs, 
1 fig., 2 tabs. 


29987 (IC-92/96) Effective coupling functions extracted 
from the scattering experiments with polarized protons at mod- 
erate energies. Barut, A.O. (international Centre for Theoretical 
Physics, Trieste (Italy)); Anders, T.B.; Jachmann, W. International 
Centre for Theoretical Physics, Trieste (Italy). Jun 1992. 19p. Order 
Number DE92641528. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental data for the polarization asymmetries of pp- 
scattering available at the scattering angle 6 = 90 deg. and at 
various moderate energies, as well as at E = 2.4434 GeV and vari- 
ous scattering angles are described by smooth phenomenological 
coupling functions for scalar, vector, tensor and the "magnetic mo- 
ment” couplings as well as the corresponding parity conserving 
axial couplings. The analysis shows a predominant role of the 
"axial magnetic moment”, the axial scalar, and the axial vector in- 
teractions. Moreover, the data contain oscillations of the type 
Sin(qWo-x)/(QWo-x), where q is the square root of the energy- 
momentum transfer. The oscillations have amplitudes of 5%, and a 
constant frequency W. = 27/0.88 mp. They arise from oscillating 
modulations up to 25% of the non-axial coupling functions. 8 refs, 
21 figs, 4 tabs. 


29988 (IFT-P-007/92) Neutrinoless double beta decay with 
massless neutrinos. Pisano, F.; Pleitez, V. Instituto de Fisica 
Teorica (IFT), Sao Paulo, SP (Brazil). 1992. 12p. Order Number 
DE92641566. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider a gauge model on a SU(3) vector U(1) symmetry 
with an extended Higgs sector which allows neutrinoless double 
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beta decay even with massless neutrinos. The lepton number is vi- 
olated explicity by charged gauge and scalar bosons, including the 
vector field with double electric charge. (author). 


29989 (IFT-P—037/91) Neutrinoless double beta decay and 
doubly charged gauge bosons Il. Pisano, F.; Pleitez, V. Instituto 
de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). Oct 1991. 14p. Or- 
der Number DE92641567. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We consider a gauge model based on a SU(3) vector U(1) sym- 
metry which allows neutrinoless double beta decay even with 
massless neutrinos. (author). 


29990 (IFVE-OEF-91-50) High-x; single-spin asymmetry in 
x° and 7n production asymmetry at xe=0 by 200-GeV polarized 
antiprotons and protons: E704 experiment at FNAL. Adams, 
D.L. (and others); Akchurin, N.; Underwood, D.G. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1991. 12p. (in 
Russian). Order Number DE92638925. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Phys. Rev. Lett. 

The single-spin asymmetry Ay in inclusive x° production at xp=0 
by 200-GeV transversely-polarized protons on a liquid hydrogen 
target shows the transition of the production process from a low-x7 
regime with Ay=0 to a high-x7 regime with Ay >0.3. The transition, 
with an intermediate region of negative asymmetry, occurs at 
X7=0.4 and is consistent with x7-scaling of Ay in pion production 
with polarized beams or targets from s'/2=5.2 to 19.4 GeV. The 
results for Ay in 7-production by polarized protons and in 7°- 
production by polarized antiprotons are presented. 17 refs.; 5 figs. 


29991 (IHEP-OEIUNK-91-156) Study of the reaction zp — 
wwn at p, -=36 GeV/c. Bityukov, S.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion)); Borisov, G.V.; Vishnevskij, N.K. Gosudarstvennyj Komitet po 
ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1991. 8p. Order Number 
DE92638926. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Z. Phys., C. 

The ww system produced in the reaction xp — wwn at 
p,,-=36 GeV/c has been studied at the IHEP vertex spectrometer. 
Partial wave analysis has been performed and characteristics of 
objects in the waves J°°=2** and 4** have been determined. 4 
refs.; 3 figs.; 1 tab. 


29992 (INIS-mf-13336, pp. 190) On the kinetics of the sys- 
tem of particles with the electromagnetic interaction. 
Blazhievsky, L.F. (L’vovskij Gosudarstvennyj Univ., Lvov (Ukraine)); 
Gill, G.B. Ceskoslovenska Akademie Ved, Prague (Czechoslo- 
vakia). Fyzikaini Ustav; European Physical Society, Geneva 
(Switzerland). 1992. 394p. (CONF-920409-: 12. general confer- 
ence of the Condensed Matter Division of the European Physical 
Society, Prague (Czechoslovakia), 6-9 Apr 1992). In 12th general 
conference of the condensed matter division of the E.P.S. V.16A. 
Order Number DE92642678. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Abstract only. PARTICLE INTERACTIONS/electromagnetic inter- 
actions; BBGKY EQUATION; BOLTZMANN-VLASOV EQUATION; 
CHARGED PARTICLES 


29993 (JINR-N-3-49-91, pp. 67-74) Description of w—37, 
$32, nontx-y and K_—7*tx~+ decays within the Nambu- 
Jona-Lasinio model. Volkov, M.K.; Osipov, A.A. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1991. In JINR 
rapid communications: Collection. 74p. Order Number 
DE92001400. Source: OSTI; NTIS (US Sales Only); INIS. 

The decays w-37, 6-32, n-2*x~y and K_2*x~ 7 via the 
quark loops of anomalous type are described within the Nambu- 
Jona-Lasinio model. The importance of nondiagonal z-a, transitions 
at legs of box quark diagrams and role of form factors of intermedi- 
ate p-mesons in pole-type diagrams are shown. 17 refs.; 2 figs. 


29994 (JINR-R-1-90-595) Observation of D-bar® K+ p° 
produced in interactions of 40-70 GeV neutrons with hydro- 
gen, carbon and aluminium. Aleev, A.N. (and others); Aref'ev, 





V.A.; Balandin, V.P. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1990. 11p. (In Russian). Order Number 
DE92638936. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of the search for D-bar°-mesons production in a neu- 
tron beam with 40-70 GeV energy on the hydrogen, carbon and 
aluminium nuclei are presented. 119+10 D-bar°-mesons were ob- 
served in the invariant mass spectrum of the final state K*ta~ p°. 
The mass of the D-bar°-meson was found equal to 186648 MeV/ 
c*. The total cross section of the D-bar®°-meson production was 
parametrized by the relation: o(A) = Kexo(1)xA%-. The values of 
the parameters were found: a-=0.73+0.16 at <X> = 0.7 and K, = 
1.47+0.36. Partial cross sections of the D-bar®-meson production 
in the observed momentum region are measured. 38 refs.; 4 figs.; 
1 tab. 


29995 (KFKI-1991-28/A(prepr.), pp. 58-74) Bose-Einstein 
correlations. Loerstad, B. (Lund Univ., (Sweden). Dept. of particle 
physics). Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Sep 1991. (CONF-9106162-: 
Workshop on relativistic heavy ion collisions at present and future 
accelerators in the framework of the international workshops for 
theoretical physics, Budapest (Hungary), 17-21 Jun 1991). In Pro- 
ceedings of the Workshop on relativistic heavy ion physics at 
present and future accelerators. 214p. Order Number 
DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

Two quite different but interconnected topics are covered: the 
Bose-Einstein effect in two-jet events at LEP, i.e. events with a sin- 
gle string structure, and a new test on hydrodynamical models. In 
this test the interferometrical correlator plays a key role and can be 
used to bring information on the matter evolution in time and 
space. A preliminary DELPHI analysis has however shown that the 
extraction of the two-particle correlation function is contaminated by 
large systematic uncertainties. Three different analysis, all using 
standard methods, give inconsistent results. Furthermore the 
two-particle correlation itself is shown to be due not only to Bose- 
Einstein correlations but also to the decay of heavy quark 
resonances, so the determination of the Bose-Einstein effect de- 
pends on the modelling of these other sources. This modelling is at 


the moment not accurate enough. More work is needed to clarify 
the situation. (author) 25 refs.; 16 figs.; 1 tab. 


29996 (KFKI-1991-28/A(prepr.), pp. 26-33) Diffractive 
hadron scattering. Schaefer, A. (Frankfurt Univ. (Germany). Inst. 
fuer Theoretische Physik). Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics. Sep 1991. 
(CONF-9106162—: Workshop on relativistic heavy ion collisions at 
present and future accelerators in the framework of the interna- 
tional workshops for theoretical physics, Budapest (Hungary), 
17-21 Jun 1991). In Proceedings of the Workshop on relativistic 
heavy ion physics at present and future accelerators. 214p. Order 
Number DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

At very large energies diffractive reactions are crucial to under- 
stand heavy-ion collisions and other hadronic reactions. Already for 
proton-proton reactions the description of diffractive events is, how- 
ever, still controversial, making any extrapolation to heavy ion 
physics very uncertain. It is proposed to clarify the basic physical 
mechanisms of interest by studying selective diffractive processes. 
The long standing problem OF the odderon contribution should be 
easily decidable from studies of double-diffractive. J/y) and ¢ pro- 
duction in proton-proton and proton-antiproton collisions. The 
importance of double-diffractive processes for exotic particle pro- 
duction like e.g. the production of Higgs particles is discussed. 
(author) 15 refs.; 7 figs. 


29997 (KFKI-1991-28/A(prepr.), pp. 51-57) A prediction for 
multiplicity distributions at future hadronic colliders. 
Krasznovszky, S. (Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Sep 1991. (CONF-9106162—: Workshop on relativistic 
heavy ion collisions at present and future accelerators in the 
framework of the international workshops for theoretical physics, 
Budapest (Hungary), 17-21 Jun 1991). In Proceedings of the Work- 
shop on relativistic heavy ion physics at present and future 
accelerators. 214p. Order Number DE92639057. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Some features of the multiplicity distributions observed in non- 
diffractive pp and pp-bar interactions are investigated. The analysis 
concentrates mainly on the behaviour of certain momentum combi- 
nations that appears to be remarkably smoothly varying in the c.m. 
energy range 10-900 GeV. Utilizing this empirical regularity predic- 
tions are made for the multiplicity distributions at Tevatron, LHC 
and SSC energies. (author) 15 refs.; 6 figs. 


29998 (KFKI-1991-28/A(prepr.), pp. 75-90) Structure of the 
peak in Bose-Einstein correlations. Csoergoe, T. (Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics); Pratt, S. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Sep 1991. (CONF- 
9106162—: Workshop on relativistic heavy ion collisions at present 
and future accelerators in the framework of the international work- 
shops for theoretical physics, Budapest (Hungary), 17-21 Jun 
1991). In Proceedings of the Workshop on relativistic heavy ion 
physics at present and future accelerators. 214p. Order Number 
DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

The pion interferometry in the framework of Wigner-function for- 
malism was discussed. The different components of the «~x~ 
Bose-Einstein correlation function were studied analytically and nu- 
merically in the rest frame of the pair as well as in their longitudinal 
rest frame. Special cases from a decaying Lund string to a rela- 
tivistic heavy ion collision at SPS energies were considered. For 
the general case it was shown that the Bose-Einstein correlation 
function exhibits a rich structure, which describes the spacetime 
characteristics of the pion source very sensitively to correlations 
between spacetime and momentum space. The spacetime charac- 
teristics can be obtained if one uses a six variable decomposition of 
the correlation function. Changes in the structure of Bose-Einstein 
correlation functions in terms of gradual introduction of resonance 
decays were investigated. The effects of final state Coulomb and 
Yukawa interactions are also discussed briefly, resulting in a fur- 
ther distortion of the correlation function. (G.P.) 47 refs.; 8 figs. 


29999 (KFKI-1991-28/A(prepr.), pp. 181-188) What can be 
learned from the rapidity gap probability. Hegyi, S. (Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics). Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Sep 1991. (CONF- 
9106162—: Workshop on relativistic heavy ion collisions at present 
and future accelerators in the framework of the international work- 
shops for theoretical physics, Budapest (Hungary), 17-21 Jun 
1991). In Proceedings of the Workshop on relativistic heavy ion 
physics at present and future accelerators. 214p. Order Number 
DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

The rapidity gap probability, i.e., the probability of detecting no 
particles in a given rapidity interval is investigated in proton- 
antiproton collision at CERN Collider energies. A scaling behaviour 
is found in the central rapidity domain, similar to the scaling of the 
void probability in the Perseus-Pisces supercluster region of galax- 
ies. This observation confirms that the recently proposed 
linked-pair approximation for the N-particle cumulant correlation 
functions holds valid to higher order with linking coefficients slightly 
smaller than the negative binomial values. The correspondence to 
the clan production picture of hadronisation is outlined. (R.P.) 30 
refs.; 3 figs.; 1 tab. 


30000 (MPI-PhE-92-02) Experimental aspects of gauge bo- 
son production in e*e~ collisions at ,/s=500 GeV. Frank, M. 
(Max-Planck-institut fuer Physik, Muenchen (Germany)); Settles, R..; 
Maettig, P.; Zeuner, W. Max-Planck-institut fuer Physik, Muenchen 
(Germany). Werner-Heisenberg-institut. Apr 1992. 33p. Order 
Number DE92548967. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental quality of the determination of the electroweak 
three boson couplings at a linear ete collider is discussed. The 
process ete — W*W- at ac.m. energy of 500 GeV is simulated 
and three oberservables are considered the total cross section c, 
the double differential production and decay angular distributions 
d*a/d cos 6 d cos 6* the extraxtion of the longitudinally polarized 
component do,/dcosé. If one W decays lentonically and the other 
one hadronically, one obtains a signal with high efficiency and 
virtually no background. An integrated luminosity of 10fb~1, corre- 
sponding to a year of data taking, allows measurements of the 
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couplings to better than 5x, 5A ~ 0.01. The extraction of the longi- 
tudinally polarized component can be performed to about 10% 
accuracy. Essential detector requirements are a good electron and 
muon identification, whereas the results are largely independent of 
the energy resolution for jets. The angular interval for accepting 
events should be as large as possible. Effects of bremsstrahlung or 
beamstrahlung are controllable. (orig.). 


30001 (SLAC-382) Search for doubly Cabibbo su 

decays of the charged D meson. Labs, J.F. Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Mar 1992. 322p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. Order Number DE92018588. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The doubly Cabibbo suppressed decayed D+ — Ktx-2*, Dt > 
K*x°and D* — K*tx° are searched for in a 9.56 pb-" data 
sample of e*e~ annihilation events collected near the +(3770) res- 
onance with the Mark 3 detector at the SPEAR storage ring, at the 
Stanford Linear Accelerator Center. These rare weak decays are 
naively expected at a rate of tan*é@, relative to corresponding 
Cabibbo allowed decays. In the context of presently accepted mod- 
els of hadronic weak decays, however, they are anticipated to be 
enhanced, making their experimental detection feasible in the Mark 
3 data set. The experimentally simplest decay channel D* — 
K*x—-2x* is searched for inclusively through conventional analysis 
techniques. A signal of approximately 2.5 o significance is 
obtained. An independent analysis is performed to establish exam- 
ples of this decay of D* — K*x° and K**t° by full reconstruction 
of D*D~ events. Exploiting the two body kinematics of (3770) — 
DD, this second approach obtains significantly smaller back- 
grounds than the inclusive study. Consistent with the inclusive 
results, three D* — K*tx~2x* candidate events are observed. No 
events are observed for either D* — K*x° or K**x°. The branch- 
ing fraction for D* — K*tx-x* is measured, and limits are 
established on the branching fractions for D* — K*x° and K**x°. 
These results are used to confront the theoretical predictions from 
models of the weak hadronic decays of charmed mesons. 


30002 (SLAC-396) A measurement of the Z° hadronic 
branching fraction to bottom quarks and the charged multi- 
plicity of bottom quark events precision vertex 
detectors at Eom = 91 GeV. Koetke, D'S. Stanford Linear Acceler- 
ator Center, Menlo Park, CA (United States). Jun 1992. 296p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00515. Order Number DE92018236. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Using the precision vertex detectors of the Mark 2 at the SLC, 
an impact parameter tag was developed to select a sample of 
hadronic Z° decays enriched in its fraction of bottom quark events. 
The nominal tagging method requires that there be at least three 
tracks whose impact parameters are inconsistent with the track 
having originated at the electron-position interaction point. A tag- 
ging efficiency for bb events of 50% with a enriched sample purity 
of 85% was achieved. This impact parameter tag was used to 
measure the fraction hadronic Z° decays which produce bb events, 
F,. It is found that F,, = 0.232 _9.o45*?- (stat) _9.921*-°5 (syst). 
This result is consistent with those found using other tagging meth- 
ods as well as the Standard Model prediction of 0.217. The 
bb-enriched event sample was also used to measure the difference 
between the average charged multiplicity of bb events and that of 
all hadronic Z° decays, 6h, = 2.11 + 1.82(stat) + 0.57(syst). 
Using previous measurements of the total hadronic charged multi- 
plicity, the corresponding total multiplicity for bb events is fi,=23.05 
+ 1.82 (stat) + 0.60 (syst). Subtracting the contribution to the mul- 
tiplicity from B hadron decays yields the multiplicity of the bb 
non-leading system, fi,, = 12.04 + 1.82 (stat) + 0.63(syst). Com- 
paring this non-leading multiplicity to the total hadronic multiplicity 
data at lower energy supports the hypothesis that the non-leading 
particle production is independent of the flavor of the initial quarks. 


30003 (SLAC-PUB-5823) Two guage-boson physics at very 
high energies. Bjorken, J.D. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). May 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9203159-5: 9. international workshop on 
photon-photon collisions, San Diego, CA (United States), 22-26 
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Mar 1992). Order Number DE92017283. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Use of rapidity-gap signature can lead to observation of interest- 
ing processes involving collisions of gauge-bosons at the SSC. 
This includes production of the heavy Higgs boson (500 GeV-1 
TeV), which appears straightforward. 


30004 (SLAC-PUB-5842) Recent developments in the 
theory of heavy-quark decays. Neubert, M. Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Jun 1992. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00515. (CONF-9204126-2: B factories: state 
of the art in accelerators, detectors, and physics, Stanford, CA 
(United States), 6-10 Apr 1992). Order Number DE92017598. 
Source: OSTI; NTIS; INIS; GPO Dep. 

| report on recent developments in the heavy-quark effective the- 
ory and its application to B meson decays. The parameters of the 
effective theory, the spin-flavor symmetry limit, and the leading 
symmetry-breaking corrections to it are discussed. The results of a 
QCD sum rule analysis of the universal Isgur-Wise functions that 
appear at leading and subleading order in the 1 /m q expansion 
are presented. | illustrate the phenomenological applications of this 
formalism by focusing on two specific examples: the determination 
of V « from the endpoint spectrum in semileptonic decays, and the 
study of spin-symmetry violating effects in ratios of form facts. | 
also briefly comment on nonleptonic decays. 


30005 (SLAC-PUB-5849) Exclusive two-photon processes: 
Tests of QCD at the amplitude level. Brodsky, S.J. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (United States). Jul 1992. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9203159-6: 9. international 
workshop on photon-photon collisions, San Diego, CA (United 
States), 22-26 Mar 1992). Order Number DE92018230. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Exclusive two-photon processes at large momentum transfer, 
particularly Compton scattering -y~p—-yp and its crossed-channel re- 
actions ~y—pp and pp—-y7, can provide definitive information on 
the bound-state distributions of quarks in hadrons at the amplitude 
level. Recent theoretical work has shown that QCD predictions 
based on the factorization of long and short distance physics are 
already applicable at momentum transfers of order of a few GeV. 
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Refer also to citation(s) 29965, 29968, 29970, 29971, 29982, 
30003, 30063 


30006 (CONF-910881-34) Experiments on nucleon spin- 
dependent structure functions. Igo, G. (California Univ., Los 
Angeles, CA (United States). Dept. of Physics); Hughes, V.W. Yale 
Univ., New Haven, CT (United States). Dept. of Physics. [1991]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER40704. From Particles and fields '91; Vancou- 
ver (Canada); 18-22 Aug 1991. Order Number DE92018924. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In this presentation, the earlier measurements of the spin- 
dependent structure function of the proton in experiments at SLAC 
and at CERN are reviewed. In addition several new deep inelastic 
scattering experiments to measure the spin-dependent structure 
functions of the nucleon, both proton and neutron, will be dis- 
cussed. 


30007 (DESY-92-050) A new determination of the B°anti 
B° oscillation strength. Albrecht, H. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany)); Ehrlichmann, H.; 
Hamacher, T.; Krueger, A.; Nau, A.; Nippe, A.; Reidenbach, M.; 
Schaefer, M.; Schroeder, H.; Schulz, H.D.; Sefkow, F.; Wurth, R.; 
Appuhn, R.D.; Hast, C.; Herrera, G.ARGUS Collaboration. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Mar 1992. 18p. Contract BMFT 054D051P;BMFT 
O54ER12P;BMFT O55HD21P;BMFT O054KA17P Order Number 
DE92548957. Source: OSTI; NTIS (US Sales Only); INIS. 








Using the ARGUS detector at the e*e~ storage ring DORIS Il at 
DESY, a study of B°anti Bo oscillations has been performed using 
three different techniques. Besides the standard dilepton method, 
charge correlations between D* mesons and one or two leptons 
have also been investigated. The mixing parameter r is determined 
to be (20.6 + 7.0)%. (orig.). 


30008 #§§ (DOE/ER/40076-T1) Search for cosmic ray magnetic 
monopoles and development of crystal acoustic detectors for 
neutrino physics and dark matter searches: Final technical re- 
, July 1, 1982—April 30, 1990. Cabrera, B. Stanford Univ., CA 
(United States). Sep 1990. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AT03-82ER40076. Order 
Number DE92018506. Source: OSTI; NTIS; INIS; GPO Dep. 

Our program in non-accelerator high energy physics was aimed 
at searching for non-baryonic dark matter which may be present in 
the cosmic-rays with laboratory based experiments. The first 
search of this type was performed by our group using supercon- 
ducting induction detectors to look for a particle flux of magnetic 
monopoles. We operated two generations of monopole detectors 
under this Contract funding period and we have set important 
upper particle flux limits. During the second half of the Contract pe- 
riod, we broadened our program to include the search for other 
forms of non-baryonic dark matter. In particular, we developed new 
particle detectors sensitive to neutral particles which interact 
weakly with matter. These detectors are based on phonon propa- 
gation in silicon crystals at temperatures below 1 K. Under 
separate future funding, we will use these detectors in reactor neu- 
trino experiments. These experiments would include verifying the 
neutrino-nucieus coherent elastic scattering cross-section, perform- 
ing more sensitive neutrino oscillation experiments and setting 
better limits on the neutrino magnetic dipole moment. 


30009 (DOE/ER/40452-7) Research and development of a 
helium-4 based solar neutrino detector: Progress report, 1 
January 1991-30 June 1992. Lanou, R.E.; Maris, H.J.; Seidel, 
G.M. Brown Univ., Providence, Rl (United States). Dept. of 
Physics. 30 Jun 1992. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-88ER40452. Order Num- 
ber DE92017390. Source: OSTI; NTIS; GPO Dep. 

In this report we describe results of experiments to detect low 
energy radiation in superfluid helium. The ultimate aim of this re- 
search is to establish the feasibility of this technique for use in 
detecting neutrinos from the p-p and Be-7 reactions in the sun. In 
these experiments we have seen the first detection of 5.5 MeV a 
particles via evaporation from a bath of superfluid helium. An a 
particle excites phonons and rotons in the liquid helium, and these 
excitations are sufficiently energetic to evaporate helium atoms 
when they reach the free surface of the liquid. The evaporated 
atoms are detected calorimetrically by a thin wafer suspended 
above the liquid. The approximate overall efficiency of this process 
has been determined and we compare the experimental results 
with expectations. We have also been able to detect evaporation 
induced by a flux of gamma rays from a Cs-137 source. Prepara- 
tions made for new experiments are also discussed. 


30010 (IC-92/110) New bound on right-handed charged 
luge boson mass. Bhattacharyya, G. (Calcutta Univ., Calcutta 
(India). Dept. of Pure Physics); Datta, A.; Raychaudhuri, A.; 
Sarker, U. International Centre for Theoretical Physics, Trieste 
(Italy). Jun 1992. 9p. (PRL-TH-92-18;CUPP-92/2.). Order Number 
DE92642600. Source: OSTI; NTIS (US Sales Only); INIS. 

Using our previous bounds on Ap and the Z-Z’ mixing angle én 
in the SU(2)LxSU(2)_xU(1)g_1) model from the Z lineshape and 
energy dependent forward backward asymmetries of the LEP-1990 
data, we obtain a strong lower bound =~ 504 GeV on the right- 
handed charged gauge boson mass for commonly chosen Higgs 
triplets, which becomes stronger for doublet Higgs fields. It is inde- 
pendent of the neutrino mass or of assumptions about the 
right-handed quark mixing matrix. Consequence of more exotic 
Higgs multiplets are also discussed. (author). 18 refs. 


30011 (JINR-E-2-90-308) 7-charm, B, factories and quarko- 
nium decays into .- antl, pairs. Bilen’kij, M.S.; Bilen’kij, S.M. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
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of Theoretical Physics. 1991. 7p. Order Number DE92642599. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The decays of quarkonium ground states into neutrino- 
antineutrino pairs are considered. It is show that the observation of 
the decays into vv of tagged J/Y, T (and TT)o at r-charm, B (and 
T)-factories are feasible in principle. Comparison of the results of 
such experiments with the result of LEP experiments on mesure- 
ment of the number of neutrino types could answer the question 
whether heavy neutral (underdetectable) particles are emitted in 
the decay of Z°. 11 refs.; 1 tabs. 


30012 (JINR-R-2-90-311) Indication on the existence of the 
bound state in the p anti . Bykovskij, B.V. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Meshcheryakov, V.A.; Meshcheryakov, D.V. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1991. 12p. (in Russian). Order Number DE92641575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two characteristics of proton-antiproton interaction ishnheF ve 
ImFpp and cx(s) are considered. Theoretical consideration 
based on the antigtic prepestion of the ferwusd eottiedng emnpinade 
Fpp(s). Experimental data on p and ou : P,<1 GeV/c have been 
analysed, and satisfactory description of p and oy has been 
achieved only when a quasi-nuclear state is assumed to exist in 
the pp system with a mass close to 2m (m is the proton mass). 19 
refs.; 4 figs.; 1 tab. 


30013 (KEK-PROC-—91-10, pp. 150-172) Standard physics at 
JLC. Watanabe, |. (Hiroshima Univ. (Japan). Dept. of Physics). Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 
1991. (CONF-9011281-: 2. workshop on Japan Linear Collider 
= Tsukuba (Japan), 6-8 Nov 1990). In Proceedings of the sec- 
ond workshop on Japan Linear Collider (JLC). 424p. Order 
Number DE92799119. Source: OSTI; NTIS; INIS. 
The main interests on the standard model physics at JLC (the 
Japan Linear Collider) are reported. With the help of the proposed 
high luminosity of JLC, we can study in detail physics of the top 
quark, the Higgs boson, the fermion mass generation and the elec- 
troweak symmetry breaking. (author). 


30014 (KFKI-1991-28/A(prepr.), pp. 91-94) Brooding over p+ 
ons, wave and Bose-Einstein correlations in high 
energy reactions. Zimanyi, J. (Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics); Csoer- 
goe, T.; Lukacs, B.; Balazs, N.L.; Rhoades-Brown, M. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Sep 1991. (CONF-9106162—: Workshop on relativistic 
heavy ion collisions at present and future accelerators in the 
framework of the international workshops for theoretical physics, 
Budapest (Hungary), 17-21 Jun 1991). In Proceedings of the Work- 
shop on relativistic heavy ion physics at present and future 
accelerators. 214p. Order Number DE92639057. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The changes in the correlations that arise due to the different 
pion structures are studied. Wave packets are utilized in order to 
resolve the clear contradiction of the classical assumptions with the 
tenets of quantum mechanics. Problems connected with different 
assumptions on the nature of the pion source are discussed. Some 
of the consequences of the Bose-Einstein correlations on the sin- 
gle particle distribution are shown, as well as the effects of 
Bose-Einstein statistics on the transverse momentum distribution of 
the pions are discussed. (R.P.) 11 refs. 


30015 (KFKI-1991-28/A(prepr.), pp. 17-25) Distribution of 
gluons and qq-bar pair production in hadronic flux tubes. 
Sailer, K. (Kossuth Lajos Tudomanyegyetem, Debrecen (Hungary). 
Elmeleti Fizikai Tanszek); Schram, Zs.; Hornyak, Z.; Schaefer, A.; 
Greiner, W. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Sep 1991. (CONF-9106162—: 
Workshop on relativistic heavy ion collisions at present and future 
accelerators in the framework of the international workshops for 
theoretical physics, Budapest (Hungary), 17-21 Jun 1991). In Pro- 
ceedings of the Workshop on relativistic heavy ion physics at 
present and future accelerators. 214p. Order Number 
DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 
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The gluon structure function of a flux-tube is estimated using the 
Weizsaecker-Williams method. It is shown, that such string-like 
gluon fields might give an important contribution to the total gluon 
structure function of a highly excited hadron. The qq-bar pair pro- 
duction probability per unit time and unit volume is calculated for a 
hadronic flux tube with constant radius. For flux tubes expanding 
longitudinally with the speed of light we find values of the same or- 
der of magnitude as for a homogeneous static chromoelectric field 
filling the whole space (Schwinger's formula), which is substantially 
larger than the value for an infinitely long flux tube. (author) 17 
refs.; 2 figs. 


30016 (LA-UR-92-1908) Physics with muons at LAMPF. 
Bradbury, J.N. Los Alamos National Lab., NM (United States). 
[1992]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-920682-1: Inter- 
national symposium on weak and electromagnetic interactions in 
nuclei, Dubna (Russian Federation), 16-22 Jun 1992). Order Num- 
ber DE92017516. Source: OSTI; NTIS; INIS; GPO Dep. 

Several important experiments are in progress at the Los Alamos 
Meson Physics Facility (LAMPF) that make use of the intense 
beams of low- energy muons available there. (1) Measuring the re- 
coil asymmetry in negative muon capture on “He, resulting in a 
triton and a neutrino, provides a measure of the poorly known in- 
duced pseudoscalar form factor gp. (2) An ultra-high precision 
measurement is being assembled to determine the hyperfine struc- 
ture interval in muonium to 10 ppb and the magnetic moment ratio 
p/p to 50 ppb. This represents factors of 5 to 10 improvement 
over present values and an extremely stringent test of QED. (3) An 
innovative apparatus is now being commissioned to search for 
u—e-+ at a branching ratio sensitivity of about 10-"°, two orders of 
magnitude lower than the previous limit obtained at LAMPF. (4) An 
improved theoretical description of the observed (dtu) molecular 
formation rate, involving three-body effects, is now available. For 
the future, new physics will be accessible from a proposed pulsed 
(0.25—ysec) beams of muons and neutrinos. 


30017 (LA-UR-92-2505) Baryons in the future at LAMPF. 
White, D.H. Los Alamos National Lab., NM (United States). [1992]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-920637-3: International confer- 
ence on the structure of baryons and related mesons, New Haven, 
CT (United States), 1-4 Jun 1992). Order Number DE92018997. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A series of projects that are either under construction or are be- 
ing for LAMPF that involves baryon properties are described. Ultra 
Cold neutrons, a Cs weak electromagnetic interference experiment, 
and a measurement of neutrino proton elastic scattering are being 
designed to use LAMPF in the immediate future. PILAC is a future 
initiative which will give opportunities for exploration of baryon 
properties, these possibilities are described. 


30018 (SLAC-—399) Measurement of the bottom hedron 
lifetime at the Z° resonancce. Fujino, D.H. Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States). Jun 1992. 214p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. Order Number DE92018235. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have measured the bottom hadron lifetime from bb events 
produced at the Z° resonance. Using the precision vertex detectors 
of the Mark Ii detector at the Stanford Linear Collider, we devel- 
oped an impact parameter tag to identify bottom hadrons. The 
vertex tracking system resolved impact parameters to 30 yum for 
high momentum tracks, and 70 um for tracks with a momentum of 
1 GeV. We selected B hadrons with an efficiency of 40% and a 
sample purity of 80%, by requiring there be at least two tracks in a 
single jet that significantly miss the Z° decay vertex. From a total 
of 208 hadronic Z° events collected by the Mark II detector in 
1990, we tagged 53 jets, of which 22 came from 11 double-tagged 
events. The jets opposite the tagged ones, referred as the “un- 
tagged” sample, are rich in B hadrons and unbiased in B decay 
times. The variable £6 is the sum of impact parameters from tracks 
in the jet, and contains vital information on the B decay time. We 
measured the B lifetime from a one-parameter likelihood fit to the 
untagged £4 distribution, obtaining 7, = 1.53_9,45*°+40.16 ps 
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which agrees with the current world average. The first error is sta- 
tistical and the second is systematic. The systematic error was 
dominated by uncertainties in the track resolution function. As a 
check, we also obtained consistent results using the £6 distribution 


from the tagged jets and from the entire hadronic sample without 
any bottom enrichment. 


30019 (SLAC-PUB-5853) Comments on particle identifica- 
tion at the B factory. Ratcliff, B.N. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Jul 1992. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9204126-3: B factories: state of the art in 
accelerators, detectors, and physics, Stanford, CA (United States), 
6-10 Apr 1992). Order Number DE92017596. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The importance of particle identification at an asymmetric B fac- 
tory is discussed and the general status of a number of particle 
identification technologies which might be included in B factory de- 
tectors is briefly reviewed. 
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30020 (DOE/ER/40388-90) Research in theoretical nuclear 
lcs: Progress . State Univ. of New York, Stony Brook, 
NY (United States). Dept. of Physics. Jun 1992. 105p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER40388. Order Number DE92016316. Source: OSTI; NTIS; 
INIS; GPO Dep. 
This report discusses research in the following areas: Strong in- 
teraction physics; relativistic heavy ion physics; nuclear structure 
and nuclear many-body theory; and nuclear astrophysics. 


30021 (JINR-N-3-49-91) JINR rapid communications: 
Collection. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). 1991. 74p. Order Number DE92001400. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Individual papers are processed separately for the data base. 


30022 (KIYal-90-38) About proton and neutron geometrical 
relation In the stable nucleons. Lendel, A.|.; Marinets, T.I.; 
Sikora, D.I.; Charnovich, E.l. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Yadernykh Issledovanij. 1990. 12p. (In Russian). Order Num- 
ber DE92642602. Source: OSTI; NTIS (US Sales Only); INIS. 

The proton and neutron geometrical relation is used for studying 
the most probable charge trajectories in the stable nucleons. (au- 
thor) 3 refs.; 5 figs. 


6631 Nuclear Structure 
Refer also to citation(s) 27931, 29957, 29965, 30068, 30086, 30369 


30023 (ANL/CP-75813) Octupole correlation effects in nu- 
clel. Chasman, R.R. Argonne National Lab., IL (United States). 
[1992]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-920555—1: 4. in- 
ternational spring seminar on nuclear physics: the building blocks 
of nuclear structure, Amalfi (Italy), 18-22 May 1992). Order Number 
DE92018178. Source: OSTI; NTIS; INIS; GPO Dep. 

Octupole correlation effects in nuclei are discussed from the 
point of view of many-body wavefunctions as well as mean-field 
methods. The light actinides, where octupole effects are largest, 
are considered in detail. Comparisons of theory and experiment 
are made for energy splittings of parity doublets; E1 transition ma- 
trix elements and one-nucleon transfer reactions. 


30024 (ANL/CP-76545) From superdeformation to clusters. 
Betts, R.R. Argonne National Lab., IL (United States). [1992]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9205108-6: International con- 
ference on nuclear structure at high angular momentum, Ottawa 
(Canada), 18-21 May 1992). Order Number DE92017067. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Much of the discussion at this conference has centered on the 
topic of superdeformed states in nuclei, and their study with the 
exquisitely precise tool of gamma ray spectroscopy, carried out 
with state-of-the-art detector arrays. In the usual way in which 





superdeformed states are populated, via compound nucleus forma- 
tion and evaporation, gamma decay is the last process to occur in 
the decay chain. In some other sense, it is also the last to occur in 
the meaning of least likely. 


30025 (ANL/CP-76604) Double blocking in the 
formed '2Ti nucleus. Liang, Y. (Argonne National Lab., IL 
(United States)); Carpenter, M.P.; Janssens, R.V.F.; Ahmad, |.; 
Henry, R.; Khoo, T.L.; Lauritsen, T.; Soramel, F.; Pilotte, S.; Lewis, 
J.M.; Riedinger, L.L.; Yu, C.H.; Garg, U.; Reviol, W.; Bearden, I.G. 
Argonne National Lab., IL (United States). [1992]. 5p. Sponsored 
by USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Con- 
tract W-31109-ENG-38 ;FG05-87ER40361. Grant-PHY91-00688. 
(CONF-9205108—10: International conference on nuclear structure 
at high angular momentum, Ottawa (Canada), 18-21 May 1992). 
Order Number DE92018176. Source: OSTI; NTIS; INIS; GPO Dep. 
Six superdeformed bands have been found in the nucleus '°@T]. 
For two of the bands, the dynamic moment of inertia J@) is found 
to be constant with the rotational frequency A. This result can be 
understood in terms of Pauli blocking of quasiparticle alignments in 
intruder orbitals, and represents the first experimental evidence that 
the alignment of these intruders is responsible for the smooth rise 
in J) seen in other superdeformed nuclei of this mass region. 


30026 (CONF-9203162-2) The shapes and collective be- 
havior of rapidly rotating nuclei. Johnson, N.R. Oak Ridge 
National Lab., TN (United States). [1992]. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From International symposium on spectroscopy and 
structure of molecules and nuclei; Tallahassee, FL (United States); 
27 Mar 1992. Order Number DE92017192. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A review of our work on lifetime measurements of high-spin 
states in nuclei in the vicinity of neutron number 90 is presented. 
Recoil-distance experiments on 15®:169.161,162v_ show a loss of 
collectivity for states having rotational frequencies in the range of 
hw ~ 0.26-0.36 MeV. In similar measurements on nuclei whose 
Fermi surfaces lie nearer to the middie of the i;3,;2 neutron shell 


('7°:171W and 1720s), we have found no evidence for such losses 
in this frequency range. These patterns of behavior are in qualita- 
tive agreement with current cranking theories which predict an 
evolving triaxiality with positive + values for the nuclei very close to 
N = 90. In recent Doppler-broadened line shape measurements on 
16°Vb we found that in the frequency range of hw ~ 0.36-0.50 
MeV there is a restoration of the collectivity to near that of the low- 
lying members of the ground band, a feature not predicted by 
cranking theories. Similar measurements on '®Yb show that the 
collectivity in the yrast sequence is fairly constant up to Aw~0.42 
MeV, with a loss showing up for states at somewhat higher fre- 
quencies. The trends of the transition quadrupole moments from 
available data on evenmass ytterbium nuclei with A = 160-168 are 
discussed and compared with theory. 


30027 (CONF-920548-2) High spin studies with radioactive 
lon beams. Garrett, J.D. Oak Ridge National Lab., TN (United 
States). [1992]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Workshop 
on large gamma-ray detector arrays; Ottawa (Canada); 18-23 May 
1992. Order Number DE92018741. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The variety of new research possibilities afforded by the culmina- 
tion of the two frontier areas of nuclear structure: high spin and 
studies far from nuclear stability (utilizing intense radioactive ion 
beams) are discussed. Topics presented include: new regions of 
exotic nuclear shape (e.g. superdeformation, hyperdeformation, 
and reflection-asymmetric shapes); the population of and conse- 
quences of populating exotic nuclear configurations; and complete 
spectroscopy (i.e. the overlap of state of the art low-and high-spin 
studies in the same nucleus). 


30028 (CONF-9205108-5) Transition probabilities up to | = 
36* in 1 Yb. Johnson, N.R. (Oak Ridge National Lab., TN (United 
States)); McGowan, F.K.; Winchell, D.F.; Baktash, C.; Garrett, J.D.; 
Lee, I.Y.; Wells, J.C.; Chaturvedi, L.; Gao, W.B.; Ma, W.C.; Pilotte, 
S.; Yu, C.H. Oak Ridge National Lab., TN (United States). [1992]. 
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8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From International conference on nu- 
clear structure at high angular momentum; Ottawa (Canada); 18-21 
May 1992. Order Number DE92017191. Source: OSTI; NTIS; INIS; 
GPO Dep. 

During the past dozen years or so, numerous groups have 
worked on the properties of the ytterbium nuclei and we at Oak 
Ridge have been actively involved in the study of many of these 
nuclei. We have concentrated on lifetime measurements of their 
high-spin states because it is from the lifetime of a state that one 
can determine Q;, the transition quadrupole moment. The impor- 
tance of obtaining a Q; value is in that it reflects the intrinsic part of 
the wave function and, hence, provides an indicator of the collec- 
tivity. This paper presents the results from recent Doppler 
broadened line shape measurements in '®°Yb at very large rota- 
tional frequencies of Hw~0.36 — 0.50 MeV (| = 22*-36*). 


30029 (CONF-9205108-7) Compton suppression tests on 
Ge and BGO prototype detectors for gam . Baxter, 
A.M. (Oak Ridge National Lab., TN (United States)); Khoo, T.L.; 
Bleich, M.E.; Carpenter, M.P.; Ahmad, |.; Janssens, R.V.F.; Beene, 
J.R.; Lee, 1.Y.; Moore, E.F.; Bearden, |.G. Oak Ridge National 
Lab., TN (United States). [1992]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400 
;W-31109-ENG-38 ;FG02-87ER40346. From international confer- 
ence on nuclear structure at high angular momentum; Ottawa 
(Canada); 18-21 May 1992. Order Number DE92017822. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During the last decade the application of arrays of 10-30 Comp- 
ton Suppressed germanium (CSG) detectors in the field of +-ray 
spectroscopy has led to a number of significant advances in stud- 
ies of nuclear structure. Despite the success of these instruments, 
most of them are limited to detecting two-fold (and in a few cases 
three-fold) coincidences from highmultiplicity cascades. To increase 
the detection sensitivity for weak cascades, proposals have re- 
cently emerged for construction of much larger arrays. In the USA, 
the proposed array, called GAMMASPHERE, is to have 110 large 
CSG detectors which will subtend a solid angle of almost 2x 
steradians, sufficient to permit routine acquisition of up to 5-fold co- 
incidences from high-multiplicity cascades. This together with other 
improvements, will yield a resolving power several orders of magni- 
tude greater than currents arrays. In Europe, an array of similar 
size and power, called EUROGAM, is currently being constructed. 
In this paper, we report on measurements of the Compton sup- 
pression and overall P/T ratio of two Ge detectors in a BGO shield 
of the honeycomb pattern. These were the first prototype CSG de- 
tector assemblies for GAMMASPHERE , 


30030 (DOE/ER/40344—2) Strong interactions studies with 
medium energy probes: Progress report, December 1, 1988- 
November 30, 1989. Seth, K.K. Northwestern Univ., Evanston, IL 
(United States). Dept. of Physics and Astronomy. [1989]. 59p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER40344. Order Number DE92017702. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses experiments dealing with: quantum chro- 
modynamics; nuclear physics with QCD overtones; and nuclear 
structure. (LSP). 


30031 (DOE/ER/40694—1) Nuclear structure models: Appll- 
cations and development: Progress report, November 1, 
1991—June 30, 1992. Semmes, P.B. Tennessee Technological 
Univ., Cookeville, TN (United States). Dept. of Physics. Jul 1992. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-92ER40694. Order Number DE92018758. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: Studies of superde- 
formed States; Signature Inversion in Odd-Odd Nuclei: A 
fingerprint of Triaxiality; Signature Inversion in '@°Cs - Evidence for 
a Residual p-n Interaction; Signatures of -~ Deformation in Nuclei 
and an Application to '*5Xe; Nuclear Spins and Moments: Funda- 
mental Structural Information; and Electromagnetic Properties of 
181lr: Evidence of 6 Stretching. 


30032 (IFT-P-005/92) The physical content of the Sp(1,R) 
model. Avancini, S.S. (Instituto de Fisica Teorica (IFT), Sao Paulo, 
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SP (Brazil)); Passos, E.J.V. de. Instituto de Fisica Teorica (IFT), 
Sao Paulo, SP (Brazil). 1992. 28p. Order Number DE92641630. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We analyse the properties of the Sp(1,R) model states using a 
basis obtained from the deformed harmonic oscillator wave func- 
tions. We make an Sp(1,R) calculation for '*C and consider bases 
obtained from oblate, triaxial and prolate intrinsic states. The 
deformed basis is obtained by angular momentum projection of vi- 
bration phonons, which are associated with giant monopole and 
quadrupole resonances. (author). 


30033 (IFT-P-006/92) Neutron-proton mass difference in 
nuciel in a relativistic harmonic quark model. Ferreira, P.L. In- 
stituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 1992. 7p. 
Order Number DE92641587. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The nuclear dependence of the neutron-proton mass difference 

is examined in a relativistic harmonic quark model with the as- 
sumption of a swelling of the individual nucleon originated by a 
decrease of the spring constant inside the nuclear medium. A de- 
crease of the neutron-proton mass difference is obtained which is 
reasonably small and in the right direction to cope with the 
Nollenn-Schiffer anomaly in mirror nuclei. (author). 
30034 (IFT-P-009/92) The q-analogue realization of 
ing. Sharma, S.S. Instituto de Fisica Teorica (IFT), 
Sao Paulo, SP (Brazil). 1992. 22p. Order Number DE92641588. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A q-deformed analogue of zero-coupled nucleon pair-states is 
constructed and the possibility of accounting for pairing correlations 
examined. For single orbit case, the deformed pairs are found to 
be more strongly bound than the pairs with zero deformation, when 
a real vaiued q parameter is used. It is found that an appropriately 
scaled deformation parameter reproduces the empirical few nu- 
cleon binding energies for nucleons in 1f7/2 orbit and 1g9/2 orbit. 
The deformed pair Hamiltonian apparently accounts for many-body 
correlations, the strength of higher order force terms being deter- 
mined by the deformation parameter q. An extension to the multi 
shell case, with deformed zero coupled pairs distributed over 
several single particle orbits, has been realised. An analysis of cal- 
culated and experimental ground state energies and the energy 
spectra of three lowermost 0+ states, for even-A Ca isotopes, 
reveals that the deformation simulates the effective residual inter- 
action to a large extent. (author). 


30035 (JINR-E—1-91-243) Matter density distribution in 
atomic nuclei as Illuminated by high energy hadrons. Strugal- 
ski, Z. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1991. 12p. Order Number 
DE92638990. Source: OSTI; NTIS (US Sales Only); INIS. 

The method is proposed for the intranuclear matter density distri- 
bution study by means of high energy strongly interacting probes. 
The newly recognized process - the passage of hadrons through 
atomic nuclei - is employed as the physical basis of the operational 
principle of the method; the passage is accompanied by the nu- 
cleon emission from the target nuclei. It seems that the hadronic 
projectile sees a definite number of nucleons at a definite impact 
parameter, in passing through the target nucleus, but the number 
of the protons among the nucleus seen fluctuates according the bi- 
nomial formula; in average, this number corresponds to the 
neutron-proton ratio A-Z0/Z. 21 refs.; 4 figs.; 1 tab. 


30036 (KFKI-1991-28/A(prepr.), pp. 124-134) Hadron-quark 
phase transition with the momentum-dependent Yukawa inter- 
action for hadrons. Csernai, L.P. (Bergen Univ. (Norway). Dept. 
of Physics); Fai, G.; Mishra, V.K.; Gale, C.; Kluge, Gy. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Sep 1991. (CONF-9106162—: Workshop on relativistic 
heavy ion collisions at present and future accelerators in the 
framework of the international workshops for theoretical physics, 
Budapest (Hungary), 17-21 Jun 1991). In Proceedings of the Work- 
shop on relativistic heavy ion physics at present and future 
accelerators. 214p. Order Number DE92639057. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The phase transition to quark matter is studied with a 
momentum-dependent interaction in the hadron phase. A 
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parametrization of the mean field is used which gives a satisfactory 
fit to (zero-temperature) optical potentials to rather high bombard- 
ing energies. An equivalent mass is introduced which can be used 
in an approximate Maxwell-Boltzmann distribution to simplify 
numerical calculations at sufficiently high temperature and low den- 
sity. The zero-temperature optical potential and the nuclear-matter 
incompressibility are calculated analytically for the momentum- 
dependent Yukawa interaction. (R.P.) 36 refs.; 7 figs. 


30037 (KFKI-1991-28/A(prepr.), pp. 159-166) Neutron stars, 
hybrid stars and the equation of state. Rosenhauer, A. (Bergen 
Univ., (Norway). Inst. for Fisisk); Staubo, E.F.; Overgard, T.; Ost- 
gaard, E. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Sep 1991. (CONF-9106162-: 
Workshop on relativistic heavy ion collisions at present and future 
accelerators in the framework of the international workshops for 
theoretical physics, Budapest (Hungary), 17-21 Jun 1991). In Pro- 
ceedings of the Workshop on relativistic heavy ion physics at 
present and future accelerators. 214p. Order Number 
DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

Gross properties of hybrid stars consisting of a core of strange 
matter surrounded by ordinary neutron matter are investigated. 
Star models based on phenomenological equations of state from 
nuclear reactions including a phase transition between the hadronic 
phase and the quark-gluon plasma are discussed. For certain pa- 
rameters, such equations of state support the existence of hybrid 
stars: While the nuclear part of the equation of state seems to 
have a minor influence on the gross properties of hybrid stars, the 
identification of such objects could be provided with a rather strin- 
gent constraint on the vacuum energy density of the quark gluon 
plasma. (author) 47 refs.; 12 figs. 


30038 (KFKI-1991-28/A(prepr.), pp. 137) A covariant coa- 
lescence model for relativistically expanding fireballs. 
Schnedermann, E. (Regensburg Univ., (Germany). Inst. fuer Theo- 
retische Physik); Heinz, U.; Dover, C.; Zimanyi, J. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Sep 1991. (CONF-9106162—: Workshop on relativistic 
heavy ion collisions at present and future accelerators in the 
framework of the international workshops for theoretical physics, 
Budapest (Hungary), 17-21 Jun 1991). In Proceedings of the Work- 
shop on relativistic heavy ion physics at present and future 
accelerators. 214p. Order Number DE92639057. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The nonrelativistic coalescence model was generalized for the 
production of light clusters with baryon number —A—>2 to sys- 
tems with relativistic collective longitudinal expansion. The model 
was formulated with the help of classical phase space distribution 
functions for the parent particles from which the clusters form by 
coalescence. (author) 1 ref. 


30039 (KFKI-1991-28/A(prepr.), pp. 153-158) Pion conden- 
sation and superfluidity in neutron stars. Lovas, |. (Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics); Fenyi, B.; Kovacs, T.G.; Sailer, K. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Sep 1991. (CONF-9106162—: Workshop on relativistic 
heavy ion collisions at present and future accelerators in the 
framework of the international workshops for theoretical physics, 
Budapest (Hungary), 17-21 Jun 1991). In Proceedings of the Work- 
shop on relativistic heavy ion physics at present and future 
accelerators. 214p. Order Number DE92639057. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Neutron stars are suitable objects for studying ‘exotic’ behaviour 
of matter that can occur only at extremely high densities. Two such 
phenomena are considered, superfluidity and pion condensation. 
The model is outlined used for studying pion condensation. It is a 
Walecka-type quantum field theory of mesons and nucleons. Solv- 
ing the model in mean field approximation for infinite spatially 
homogeneous matter, the nucleon energy spectrum is obtained 
which will be used to determine the superfluid properties of neutron 
matter. The calculation of the energy gap is summarized using the 
BCS model, and the nucleon energy spectrum is transformed into 
a nonrelativistic spectrum and inserted into the BCS model. (R.P.) 
13 refs.; 2 figs. 
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30040 (KIYal-90-44) Nuclear level density with fixed exci 
ton number. Bogila, E.A.; Kolomiets, V.M.; Sanzhur, A.J. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1991. 
26p. (In Russian). Order Number DE92642603. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Expression for the nuclear level density with fixed number of 
particles p and holes h taking into consideration of the energy de- 
pendence of single-particle state density has been obtained for a 
gas of the non interact particle model. The application of the 
equidistant spacing model (g=const) are analyzed for the cases 
P~h and p-h>>1. The possibility of factorization of the angular 
momentum dependent particle-hole state density is studied when 
g- const. The semiclassical expression for the single-particle mo- 
mentum projection dependent density has been obtained without of 
the concretization of the nuclear potential form. It is shown, that 
the m-dependence of g(E,m) distribution is closed to the Gaussian 
for the infinite square well potential. The simple expression which 
takes into account the influence of Pauli exclusion principle has 
been proposed for the dispersion of the level density distribution on 
the angular momentum. (author) 21 refs.; 5 figs. 


30041 (LA-UR-92-2150) Critical assessment of nuclear 
mass models. Moeller, P.; Nix, J.R. Los Alamos National Lab., NM 
(United States). [1992]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920721-5: 6. international conference on nuclei far from stability 
and 9th international conference on atomic masses and fundamen- 
tal constants, Bernkastel-Kues (Germany), 19-24 Jul 1992). Order 
Number DE92018977. Source: OSTI; NTIS; INIS; GPO Dep. 

Some of the physical assumptions underlying various nuclear 
mass models are discussed. The ability of different mass models to 
predict new masses that were not taken into account when the 
models were formulated and their parameters determined is ana- 
lyzed. The models are also compared with respect to their ability to 
describe nuclear-structure properties in general. The analysis sug- 
gests future directions for mass-model development. 


30042 (LA-UR-92-2274) Extrapability of nuclear mass mod- 
els. Moeller, P. (Los Alamos National Lab., NM (United States)); 
Nix, J.R.; Kratz, K.L. Los Alamos National Lab., NM (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9207113— 
1: 2. international symposium on nuclear astrophysics: nuclei in 
the cosmos, Karlsruhe (Germany), 6-10 Jul 1992). Order Number 
DE92018371. Source: OSTI; NTIS; GPO Dep. 

The ability of different mass models to predict new masses that 
were not taken into account when the models were formulated and 
their parameters determined is analysed. 


30043 (LA-UR-92-2461) Ground state properties of exotic 
nuclei in a relativistic point coupling model. Madiand, D.G. (Los 
Alamos National Lab., NM (United States)); Hoch, T.; Nikolaus, 
B.A.; Manakos, P. Los Alamos National Lab., NM (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-920721-3: 6. 
international conference on nuclei far from stability and 9th interna- 
tional conference on atomic masses and fundamental constants, 
Bernkastel-Kues (Germany), 19-24 Jul 1992). Order Number 
DE92018609. Source: OSTI; NTIS; INIS; GPO Dep. 

We present first results in the calculation of ground state proper- 
ties of exotic nuclei in a relativistic Hartree approximation. Our 
model consists of four-, six-, and eight-fermion point couplings in a 
manifestly non-renormalizable Lagrangian, which also contains 
derivative terms to simulate the finite ranges of the mesonic inter- 
actions. The densities appearing in the corresponding mean 
nucleon fields are of scalar and vector character each having 
isoscalar and isovector components. No explicit mean meson fields 
appear in our model. 
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Refer also to citation(s) 27931, 30102, 30366 


30044 (ANL/CP—76608) The onset of collectivity in 196 po, 
Bernstein, L.A. (Rutgers-the State Univ., New Brunswick, NJ 


(United States)); Cizewski, J.A.; Jin, H.Q.; Henry, R.G.; Farris, 
L.P.; Khoo, T.L.; Carpenter, M.P.; Janssens, R.V.F.; Lauritsen, T.; 
Bearden, |.G.; Ye, D. Argonne National Lab., IL (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9205108-8: 
International conference on nuclear structure at high angular mo- 
mentum, Ottawa (Canada), 18-21 May 1992). Order Number 
DE92018173. Source: OSTI; NTIS; INIS; GPO Dep. 

We have studied the in-beam +7-ray spectroscopy of '®Po, 
which is the first Po isotope to exhibit collective vibrational struc- 
ture. The onset of collective motion occurs in this isotope because 
of the large overlap between valence protons in hg;2 and valence 
neutrons in i13/2 orbitals. 


30045 (ANL/CP-—76609) Statistical gamma transitions in 
"74H. Farris, L.P. (Rutgers—the State Univ., New Brunswick, NJ 
(United States)); Cizewski, J.A.; Brinkman, M.J.; Henry, R.G.; Lee, 
C.S.; Khoo, T.L.; Janssens, R.V.F.; Moore, E.F.; Carpenter, M.P.; 
Ahmad, |.; Lauritsen, T.; Kolata, J.J.; Beard, K.B.; Ye, D.; GarAr- 
gonne National Lab., IL (United States). [1992]. 5p. Sponsored by 
USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9205108-9: international conference on 
nuclear structure at high angular momentum, Ottawa (Canada), 18- 
21 May 1992). Order Number DE92018172. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Statistical spectrum extracted from the '7*Yb(a,2n)'”*Hf reaction 
was fit with Monte Carlo simulations using a modified GDR E1 
strength function and several formulations of the level density. 


30046 (CONF-920721—4) Level structure of the odd-odd 
nuclide ''*]. Zimmerman, B.E. (Maryland Univ., College Park, MD 
(United States). Dept. of Chemistry); Walters, W.B.; Mantica, P.F. 
Jr.; Kormicki, J.; Carter, H.K.; Rikovska, J.; Stone, N.J.; Kern, B. 
Oak Ridge National Lab., TN (United States). [1992]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400 ;ACO05-760OR00083. From 6. international con- 
ference on nuclei far from stability and 9th international conference 
on atomic masses and fundamental constants; Bernkastel-Kues 
(Germany); 19-24 Jul 1992. Order Number DE92018867. Source: 
OSTI; NTIS; INIS; GPO Dep. 

New data for the decay of 6.2-sec ''4I™ decay indicate that the 
isomer lies at 266 keV and has spin 7. The decay proceeds 
through a 135-keV MS transition to a level at 131 keV that may, it- 
self, be isomeric. The 131-keV level decays by a 28-keV M2 or E2 
transition and 103-keV E1 transition suggesting a spin of 4. An in- 
terpretation of the structure through the parabola rule and IBFFM 
will be discussed, 


30047 (KFKI-1991-28/A(prepr.), pp. 198-204) intermittency 
in the multi-fragmentation of hot nuclei. Gross, D.H.E. (Hahn- 
Meitner-institut Berlin GmbH (Germany). Bereich Kern-und 
Strahlenphysik); De Angelis, A.R.; Jaqaman, H.R.; Jicai, P.; Heck, 
R. Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics. Sep 1991. (CONF-9106162—: Work- 
shop on relativistic heavy ion collisions at present and future 
accelerators in the framework of the international workshops for 
theoretical physics, Budapest (Hungary), 17-21 Jun 1991). In Pro- 
ceedings of the Workshop on relativistic heavy ion physics at 
present and future accelerators. 214p. Order Number 
DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

The statistical decay of an equilibrated hot nucleus is modelled 
by sampling the microcanonical phase space for nuclear fragmen- 
tation. It is shown to reproduce the measured fluctuations and 
correlations (intermittency) in 1 GeV/amu '°7Au’® on emulsion 
data. Within the model multi fragmentation is linked to the nuclear 
liquid-to-gas phase transition. The model is used to realistically 
study the conditions leading to the phenomenon of intermittency in 
critical heavy ion reactions. (author) 36 refs.; 5 figs. 


30048 (SAND-92-0348C) Dosimetry for experiments. 
Giesler, G.C.; Vehar, D.W. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
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(CONF-9206104—1: American Chemical Society 11th Rocky Moun- 
tain regional meeting, Albuquerque, NM (United States), 10-12 Jun 
1992). Order Number DE92016329. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Not many people are familiar with dosimetry used for experi- 
ments. This paper describes the dosimetry support for experiments 
provided by the Radiation Dosimetry Laboratory at Sandia National 
Laboratories. The methods and materials for dosimetry of the 
radiation sources are explained. The uses and applications of ex- 
perimental dosimetry are also described. The main purpose is to 
insure continued operation in a radiation environment such as a 
nuclear battlefield, a nuclear power plant, or out in space. (MB) 


6633 Nuclear Reactions and Scattering, General 
Refer also to citation(s) 27931 


30049 (CBPF-NF-015/91) Nuclear photoabsorption by 
quasi-deuterons and an updated evaluation of Levinger’s con- 
stant. Tavares, O.A.P. (Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil)); Terranova, M.L. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1991. 14p. Order Number DE92641641. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Levinger’s quasi-deuteron model of nuclear photo-absorption has 
been used together with modern root-mean-square radius data to 
obtain Levinger’s constant L of nuclei throughout the periodic 
Table. It is found that L 6.8-11.2A~/5 + 5.7A-*/5, which gives L- 
values in good agreement with those obtained from measured total 
nuclear photoabsorption cross sections. (author). 


30050 = (INIS-mf-13329, pp. 117-119) Nuclear reaction analy- 
sis of carbon and oxygen using *He lon beams. Dytiewski, N. 
(Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia). Applied Nuclear Physics Program); Bailey, 
G.M.; Cohen, D.D. Australian Inst. of Nuclear Science and Engi- 
neering, Lucas Heights (Australia). 1991. 212p. (CONF-9111178—: 


7. Australian conference on nuclear techniques of analysis, Mel- 
bourne (Australia), 20-22 Nov 1991). In 7th Australian conference 


on nuclear techniques of analysis: proceedings. Order Number 
DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

Traditionally, bulk analysis and depth profiling of carbon and oxy- 
gen has been done using deuteron induced reactions, principally 
because of the high reaction cross-sections. However, because 
deuteron beams produce significant quantities of neutron and 
gamma radiation, laboratories using such beams must be equiped 
with radiation shielding and be prepared to handle the activation of 
some beamline and target chamber components. Recently, there 
has been interest in using MeV beams of *He to avoid these prob- 
lems. *He induced reactions on carbon and oxygen have a high 
cross-section, although not as large as that for deuterons, have 
high reaction Q values, and yet do not produce large neutron 
fluxes. These factors make the use of *He ion beams attractive. 
This paper presents some results on the use of 9He ion beams for 
the determination of bulk oxygen and carbon, and the depth profil- 
ing of implanted material. A sensitivity of 1 wt.% has been obtained 
for the detection of bulk oxygen using reaction product charged 
particles, and a sensitivity of 0.1 wt.% using prompt reaction 
gamma rays. 2 refs., 4 figs. 


30051 (INIS-mf—13329, pp. 154-156) Measurement of (p,p) 
elastic cross sections for light elements. Amirikas, R. (Mel- 
bourne Univ., Parkville (Australia). School of Physics); Jamieson, 
D.N. Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights (Australia). 1991. 212p. (CONF-9111178—: 7. Australian 
conference on nuclear techniques of analysis, Melbourne (Aus- 
tralia), 20-22 Nov 1991). In 7th Australian conference on nuclear 
techniques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Cross sections for the elastic scattering of protons from natural 
Si, O and C target films have been measured for proton bombard- 
ing energies between 1.0 and 3.6 MeV at laboratory angles of 150 
deg. C. and 170 deg. C. 4 refs., 4 figs. 


30052 (INIS-mf-13329, pp. 193) High plateau nuclear- 
enhanced backscattering spectrometry. Doyle, B.L. (Sandia 
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National Labs., Albuquerque, NM (United States)); Barbour, J.C. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). 1991. 212p. (CONF-9111178-: 7. Australian confer- 
ence on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 
niques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. LIGHT NUCLEVelastic scattering; 
NUCLEAR REACTION ANALYSIS/light nuclei; RUTHERFORD 
SCATTERING/light nuclei; ALPHA REACTIONS; CROSS SEC- 
TIONS; EXPERIMENTAL DATA; FLUORINE ISOTOPES; LITHIUM 
ISOTOPES; MEV RANGE 01-10; PROTON REACTIONS; SENSI- 
TIVITY 


30053 (JINR-R-2-90-523) Coupled channel model, unitarity 
of s-matrix and fluctuations of cross sections. Bazhanskij, |.|. 
(Dal'nevostochnyj Gosudarstvennyj Univ., Viadivostok (Russian 
Federation)); Reznik, B.L.; Titov, A.l. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1990. 9p. (in Russian). Order Number DE92639006. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Fluctuations of the elastic-scattering cross sections are analyzed 
in the framework of the coupled multiquark and nucleon-nucleon 
channel model. It is shown that in the case of deep overlapping of 
the resonances the relative fluctuation 7, decreases with increas- 
ing pI’ where T is the width of the resonances and p is the level 
density. Inclusion of the inelastic channels leads to the qualitative 
different behaviour of the 7.. Prediction of the multichannel model 
are compared with the Ericson fluctuation model and with the pre- 
diction of the unitarity one channel model. 5 refs.; 2 figs. 


30054 (KFKI-1991-28/A(prepr.), pp. 138-143) Collective flow 
In a cylindrically symmetric expansion geometry and Its Influ- 
ence on particle Schnedermann, E. (Regensburg Univ. 
(Germany)); Heinz, U. Hungarian Academy of Sciences, B 
(Hungary). Central Research Inst. for Physics. Sep 1991. (CONF- 
9106162—: Workshop on relativistic heavy ion collisions at present 
and future accelerators in the framework of the international work- 
shops for theoretical physics, Budapest (Hungary), 17-21 Jun 
1991). In Proceedings of the Workshop on relativistic heavy ion 
physics at present and future accelerators. 214p. Order Number 
DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

Relativistic hydrodynamics has a long tradition of application to 
high energy collisions from e*e- to AA. A new way within the hy- 
drodynamical environment is presented to compute the global 
expansion characteristics of the reaction zone. The method con- 
sists of integrating the hydrodynamical equations in a cylindrically 
symmetric region assuming specific thermal and velocity profiles to 
obtain global conservation laws from the local ones. Monitoring 
these, the system may be followed from its hot and dense initial 
state until freeze-out, where particle spectra can be computed and 
compared to experiments. By varying the initial conditions, both the 
rapidity distribution and the transverse momentum spectrum of pi- 
ons from NA35 200 GeV/A S+S central collisions can be fitted and 
thus information gained about the early stages of the collision. As 
a further perspective, the method provides a framework within 
which hydrodynamical effects on the particle spectra can be dis- 
cussed. It furthermore has the advantage to be numerically orders 
of magnitude faster than traditional local hydrodynamics. (author) 
13 refs.; 4 figs.; 1 tab. 


30055 (KlYal-90-47) The calculation of tensor polarization 
of residual nucleus of the ®Li(a,a’) ®Li (2.18 MeV, 3*) reaction 
with multinucleon wave functions. Kozyr’, Yu.E. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1991. 24p. (In 
Russian). Order Number DE92642643. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The form factors of the method of distorted waves for the 
SLi(a,a’)®Li(2,18 MeV,3*) reaction at Ea=80 MeV were calculated 
based on the anti symmetrized 10 nuclear wave functions of collid- 
ing particles. The form-factors calculated without any adjusting 
parameters were used to determine the polarization tensors of 
reaction residual nucleus, compared with experimental for the scat- 
tering angle of a-particles equal 45° (lab.). A good agreement with 
an experiment is observed at high calculation sensitivity to the 





configuration or principal state of ®Li. Wigner and Majorana compo- 
nents of inter nucleon potential make a comparable contribution to 
the calculated result. (author) 9 refs.; 2 figs.; 5 tabs. 


30056 (KlYal-92-5) About Doppler distortion of +-rays in 
(n,7) reaction on thermal neutrons. Kondrat’ev, V.N.; Kravets, 
N.S.; Kupryashkin, V.T.; Stril’chuk, N.V.; Feoktistov, A.I.; Shapoval- 
ova, |.P. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh 
Issledovanij. 1992. 20p. (in Russian). Order Number DE92642644. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Programme was formed and computer calculations were per- 
formed for calculating recoil nuclei energy loss after thermal 
neutrons capture reactions. Doppler-shift attenuation dependences 
upon lifetimes of excited state were calculated using Thomas-Fermi 
interaction potential and Molier interaction potential. Expression for 
Doppler-shift of --ray energy was obtained. Expression for Doppler 
distribution of the secondary +-ray energy to detector direction was 
derived. Programme was made for computing Doppler broadened 
lineshape of the -+-ray peak. (author) 7 refs.; 5 figs; 2 tabs. 


30057 (WINCO-11706) Graphics based PC analysis of al- 

spectra. Chapman, T.C. Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). 11 Apr 1991. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO07- 
841D12435. (CONF-911106—96: IEEE nuclear science symposium, 
Santa Fe, NM (United States), 5-9 Nov 1991). Order Number 
DE92017210. Source: OSTI; NTIS; INIS; GPO Dep. 

New personal computer (PC) software performs interactive anal- 
ysis of alpha spectra using EGA graphics. Spectra are collected 
with a commercial MCA board and analyzed using the software 
described here. The operator is required to approve each peak in- 
tegration area before analysis proceeds. Sample analysis can use 
detector efficiencies or spike yields or both. Background correc- 
tions are made and upper limit values are calculated when 
specified. Nuclide identification uses a library of up to 64 nuclides 
with up to 8 alpha lines for each nuclide. Any one of 32 subset li- 
braries can be used in an analysis. Analysis time is short and is 
limited by interaction with the operator, not by calculation time. Util- 
ities include nuclide library editing, library subset editing, energy 
calibration, efficiency calibration, and background update. 
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30058 (AECL-—10599) Thick target neutron ylelds from 
spallation reactions. Lone, M.A. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Apr 1992. 
14p. Order Number DE92641654. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Thick target total neutron yield data from spallation reactions at 
proton energies between 0.5 and 1.6 GeV are reviewed. Probable 
causes of the differences in the yield reported in the literature for 
targets of various dimensions are examined. 


30059 (ANL/CP-76332) A fresh look at (e,e’) scattering 
from light nuclel: A GFMC approach. Schiavilla, R. (INFN 
sezione di Lecce, Lecce, Italy). Argonne National Lab., IL (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9206199-1: National conference on physics of few-body and 
quark-hadronic systems, Ukraine (USSR), 1-5 Jun 1992). Order 
Number DE92016377. Source: OSTI; NTIS; INIS; GPO Dep. 

Green's function Monte Carlo methods are used to calculate, in 
light nuclei, the Euclidean proton response, defined as the Laplace 
transform of the longitudinal response function measured in inclu- 
sive electron scattering. The calculations are based on a realistic 
Hamiltonian containing two- and three-nucleon interactions. Final- 
state-interaction effects are exactly included in this approach. The 
calculated Euclidean proton response functions for the *He nucleus 
are found to be in excellent agreement with those obtained from an 
analysis of the Bates and Saclay longitudinal data. 


30060 (ANL/CP-76530) Photodisintegration of the deuteron 
at high energy. Holt, R.J. Argonne National Lab., IL (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract W-31109-ENG-38. (CONF-920637— 
2: International conference on the structure of baryons and related 
mesons, New Haven, CT (United States), 1-4 Jun 1992). Order 
Number DE92017066. Source: OSTI; NTIS; INIS; GPO Dep. 
Measurements of the angular distribution for the yd—+pn reac- 
tion were performed at SLAC for photon energies between 0.7 and 
1.8 GeV (experiment NE8) and between 1.6 and 4.4. GeV (experi- 
ment NE17). The final results for experiment NE8 will be presented, 
but only preliminary results for NE17 will be discussed. The data at 
68cm = 90° appear to follow the constituent counting rules. The an- 
gular distribution at high photon energies exhibit large values of the 
cross section at forward angles. There is evidence that the cross 
section may also be large at backward angles and high energies. 


30061 (ANL/CP-—76737) Two facets of the deuteron. Holt, 
R.J. Argonne National Lab., IL (United States). [1992]. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9203150-2: Physics with internal tar- 
gets and the blast detectpr, Tempe, AZ (United States), 19-21 Mar 
1992). Order Number DE92019033. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Two of the simplest nuclear reactions, electron deuteron elastic 
scattering and deuteron photodisintegration, will be discussed. In 
particular, measurements of the tensor analyzing power Ta in e-d 
scattering performed with a polarized gas target in the VEPP-3 
electron storage ring will be presented. In addition, measurements 
of deuteron photodisintegration at high energy performed at SLAC 
will be discussed. The meson-exchange calculations appear to 
agree well with al available data for electron-deuteron elastic scat- 
tering, while the constituent counting rules appear to describe the 
high-energy deuteron photodisintegration results at 6cm = 90°. 


30062 (BNL-47634-Draft) Establishment of a Photon Data 
Section of the BNL National Nuclear Data Center: A prelimi- 
nary proposal. Hanson, A.L.; Pearistein, S. Brookhaven National 
Lab., Upton, NY (United States). May 1992. 65p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE92016950. Source: OSTI; NTIS; 
INIS; GPO Dep. 

It is proposed to establish a Photon Data Section (PDS) of the 
BNL National Nuclear Data Center (NNDC). This would be a total 
program encompassing both photon-atom and photon-nucieus in- 
teractions. By utilizing the existing NNDC data base management 
expertise and on-line access capabilities, the implementation of 
photon interaction data activities within the existing NNDC nuclear 
structure and nuclear-reaction activities can reestablish a viable 
photon interaction data program at minimum cost. By taking advan- 
tage of the on-line capabilities, the x-ray users’ community will 
have access to a dynamic, state-of-the-art data base of interaction 
information. The proposed information base would include data that 
presently are scattered throughout the literature usually in tabu- 
lated form. It is expected that the data bases would include at least 
the most precise data available in photoelectric cross sections, 
atomic form factors and incoherent scattering functions, anomalous 
scattering factors, oscillator strengths and oscillator densities, fluo- 
rescence yields, Auger electron yields, etc. It could also include 
information not presently available in tabulations or in existing data 
bases such as EXAFS (extended x-ray absorption fine structure) 
reference spectra, chemical bonding induced shifts in the photo- 
electric absorption edge, matrix corrections, x-ray Raman, and 
x-ray resonant Raman cross sections. The data base will also in- 
clude the best estimates of the accuracy of the interaction data as 
it exists in the data base. It is proposed that the PDS would sup- 
port computer programs written for calculating scattering cross 
sections for given solid angles, sample geometries, and polariza- 
tion of incident x-rays, for calculating Compton profiles, and for 
analyzing data as in EXAFS and x-ray fluorescence. 


30063 (BNL-47733) Laser Electron Gamma Source Facility 
biennial progress , June 1992. Caracappa, A. (Brookhaven 
National Lab., Upton, NY (United States)); Kuczewski, A.; Kistner, 
O.C.; Lincoln, F.; Hoblit, S.; Whisnant, C.S. Brookhaven National 
Lab., Upton, NY (United States). [1992]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. Order Number DE92018169. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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This report briefly discusses the Laser Electron Gamma Source 
facility and the following experiments conducted here: polarization 
in D(gamma, p)n and N-N tensor forces for energies less than 225 
Mev; constraints on the nuclear tensor force from D(gamma, p)n 
for energies less than 315 Mev; the p(gamma, neutral pion) reac- 
tion and the E2 excitation of delta resonance; quasi-two- and 
three-body absorption in helium 3(gamma, N-N); and the delta- 
nucleon interaction in D(gamma,p-negative pion)p and Digamma, 
p-n)neutral pions. (LSP). 


30064 (DOE/ER/40281-T2) Relativistic heavy ion research: 
Progress report. Nagamiya, Shoji. Columbia Univ., New York, NY 
(United States). Dept. of Physics. [1992]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER40281. Order Number DE92016285. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses the following topics: antiproton production; 
Bose-Einstein correlations; high-transverse momentum spectra; 
strangeness enhancement in heavy ion collisions; search for rare 
negative secondaries of antiprotons and antinuclei produced in 
heavy ion collisions; quark matter; and time-of-flight systems test at 
Brookhaven AGS. (LSP). 


30065 (DOE/ER/40285-5) A program in Medium-Energy 
Nucleer Physics. Berman, B.L. George Washington Univ., Wash- 
ington, DC (United States). Center for Nuclear Studies. [1991]. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-86ER40285. Order Number DE92016830. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses research on the following topics: single 
electron scattering; coincidence electron scattering; photonuclear 
reactions; pion scattering; and the GWU nuclear detector. (LSP). 


30066 (DOE/ER/40354—4) Studies of the spin-isospin re- 
sponse of nuclear continuum using intermediate-energy 
hadrons: Annual progress report, 1991. Baker, F.T. Georgia 
Univ., Athens, GA (United States). Research Foundation. Jan 
1992. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FGO9-87ER40354. Order Number DE92018764. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research conducted at LAMPF on spin- 
isospin mse of the nuclear continuum using proton and 
deuteron collision. (LSP). 


30067 (DOE/ER/40362-5) Pion- and proton-nucleus inter- 
actions at intermediate energy: Progress report, June 1, 
1991-—May 31, 1992. Dehnhard, D. Minnesota Univ., Minneapolis, 
MN (United States). Feb 1992. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-87ER40362. 
Order Number DE92017980. Source: OSTI; NTIS; INIS; GPO Dep. 

-meson and proton beams from the Los Alamos Meson Physics 
Facility (LAMPF) and the Indiana University Cyclotron Facility 
(IUCF) were used in scattering and reaction experiments on atomic 
nuclei. The experimental data allow tests of models of the reaction 
mechanism and of nuclear structure. For example, the asymme- 
tries observed in a pion scattering experiment on polarized ‘°C 
nuclei were found to contain unique information on the isoscalar 
spin density. However, further experiments on polarized nuclei of 
simpler structure are needed to provide the data for a thorough 
analysis of the reaction mechanism. For this reason a pion scatter- 
ing experiment on a polarized *He target is planned and a 
high-resolution study on ®Li(z,2'’) will be done. An analysis of z- 
triton coincidence events from the “He(z,7't)p reaction yielded 
evidence for direct triton knock-out from “He. This work will be 
continued at higher incident pion energies. Additional work on the 
“He(p,n) reaction at IUCF is planned to determine the isovector 
strength in mass-4 nuclei and the level parameters of 4Li. 


30068 (DOE/ER/40425-256) Theoretical nuclear physics: 
Progress report, July 1, 1991—Jume 30, 1992. French, J.B.; 
Koltun, D.S. Rochester Univ., NY (United States). Jun 1992. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO02-88ER40425. Order Number DE92016837. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report summarizes progress during the past year in the fol- 
lowing areas of research: Pion double charge exchange and the 


446 ERA Vol. 17, No. 10 


role of meson exchange currents, including vector mesons, deltas, 
and nuclear correlations. K*t-nucleus scattering and the role of me- 
son exchange currents in supplying “missing cross section.” Pion 
excess distributions in nuclei, and the role of nuclear correlations. 
Interactions of two hyperons and the possibility of an H dibaryon. 
Shell model spectra and the NN tensor interaction. Statistical 
nuclear spectroscopy, including state densities and expectation val- 
ues evaluated in terms of one-point and two-point (correlation) 
functions. 


30069 (IAEA-NDS-61(Rev.1)) CENDL-2. The Chinese Evalu- 
ated Nuclear Data Library for Neutron Reaction Data by the 
Chinese Nuclear Data Center, 1991: Summary documentation. 
IAEA-NDS-documentation series. Lemmel, H.D. (ed.). International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. 
Jun 1992. 14p. Order Number DE92642648. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This document summarizes the contents of CENDL-2, the 1991 
version of the evaluated neutron reaction data library by the 
Chinese Nuclear Data Center. The entire library or retrievals of se- 
lected materials are available on magnetic tape from the IAEA 
Nuclear Data Section upon request, costfree. (author). 26 refs, 1 
tab. 


30070 (IAEA-NDS-90(Rev.5)) BROND-2. USSR Evalu- 
ated Neutron Data Library. |AEA-NDS-documentation series. 
Manokhin, V.N. (and others). International Atomic Energy Agency, 
Vienna (Austria). Nuclear Data Section. Jun 1992. 18p. Order 
Number DE92642649. Source: OSTI; NTIS (US Sales Only); INIS. 

Documentation by H.D. Lemmel, P.K. McLaughlin. 

BROND-2, the USSR computerized data library for evaluated 
neutron reaction data was released in 1992. request it is 
available on magnetic tape, costfree, from the IAEA Nuclear Data 
Section. The Library BROND-2 reported in this document super- 
sedes the earlier versions "BROND-NDS1” plus three supplements 
"BROND-NDS2”, "BROND-NDS3”, "BROND-NDS4”. 16 refs. 


30071 (IAEA-NDS—100(Rev.4)) ENDF/B-6. The U.S. Evalu- 
ated Nuclear Data Library for Neutron Reaction Data by the US 
National Nuclear Data Center - including revisions up to Sept. 
1991: Summary of contents. |AEA-NDS-documentation series. 
Lemmel, H.D. International Atomic Energy Agency, Vienna (Aus- 
tria). Nuclear Data Section. Jun 1992. 26p. Order Number 
DE92642646. Source: OSTI; NTIS (US Sales Only); INIS. 

This document summarizes the contents of the general-purpose 
neutron data file of ENDF/B-6, the U.S. Evaluated Nuclear Data Li- 
brary. The data library is in ENDF-6 format, either in the basic 
compact form with resonance parameters (50 Megabytes), or in 
point data form where resonance parameters have been converted 
to cross-sections (300 Megabytes). The entire library or retrievals 
of selected materials are available on magnetic tape from the IAEA 
Nuclear Data Section free of charge. (author). 


30072 (IAEA-NDS-102) Fission-product yield and fission- 
neutron data for minor actinides. Description of the PC 
diskettes. |AEA-NDS-documentation series. Lemmel, H.D. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Nuclear Data 
Section. Apr 1992. 3p. Order Number DE92642654. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This document summarizes the contents of a set of 2 PC 
diskettes that contain the data tables referred to in the report 
ORNL/CSD/TM-266 on Actinide Nuclear Data for Reactor Physics 
Calculations (1991) by M.C. Brady, R.Q. Wright, T.R. England. 
Copies of the diskettes are available upon request from the IAEA 
Nuclear Data Section, costfree. (author). 1 tab. 


30073 (IAEA-NDS—105) ENDF/B-6 charged-particle subil- 
braries. Summary. IAEA-NDS-documentation series. Lemmel, 
H.D. International Atomic Energy Agency, Vienna (Austria). Nuclear 
Data Section. May 1992. 2p. Order Number DE92642652. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This document summarizes the ENDF/B-6 sublibraries for nu- 
clear reaction data of protons, deuterons and tritons. Presently 
included are complete (double differential) evaluations for the inter- 
action of protons with H-1 and He-3, and evaluated cross-sections 
for five fusion reactions between d, t, and He3 particles. The data 





library, which has a size of 0.33 Megabytes, is available upon re- 
quest from the IAEA Nuclear Data Section, costfree, on magnetic 
tape or floppy diskette. (author). 


30074  (IAEA-NDS—106) ENDF/B-6 fission-product yield sub- 
libraries. Summary documentation. |AEA-NDS-documentation 
series. Lemmel, H.D. International Atomic Energy Agency, Vienna 
(Austria). Nuclear Data Section. May 1992. 2p. Order Number 
DE92642655. Source: OSTI; NTIS (US Sales Only); INIS. 

The contents of the ENDF/B-6 fission-product yield sublibraries 
are summarized. Copies of the data libraries are available on mag- 
netic tape or PC diskettes from the IAEA Nuclear Data Section, 
costfree upon request. (author). 


30075 (IAEA-NDS—107(Rev.6)) Index to BROND-2, CENDL- 
2, ENDF/B-6, JEF-1, JENDL-3. IAEA-NDS-documentation series. 
Lemmel, H.D. International Atomic Energy Agency, Vienna (Aus- 
tria). Nuclear Data Section. Jun 1992. 14p. Order Number 
DE92642647. Source: OSTI; NTIS (US Sales Only); INIS. 

This document contains a brief index to the five main data li- 
braries for evaluated neutron reaction data, including BROND-2 
from USSR, CENDL-2 from China, ENDF/B-6 from USA, JEF-1 
from OECD/NEA and JENDL-3 from Japan. (author). 


30076 (ITEP-29-91) Proton spectrum from the p- 
bard—nzps annihilation reaction. Kudryavtsev, A.E.; Tarasov, 
V.E. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Inst. Teoreticheskoj i 
Ehksperimental'noj Fiziki. 1991. 24p. Order Number DE92641655. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is demonstrated that a rather serios contribution to the high- 
energy part of proton spectrum comes through triangle diagram 
mechanism with pion absorption on recoil nucleon. Description of 
the experimental data for the reactions p-bard—p,2x*3x- and p- 
bard—p,x*t27x- is presented. For both reactions relative phases 
between annihilation amplitudes on neutron and proton are consid- 
ered as free parameters. The triangle-diagram mechanism gives 
also relatively large contribution to angular anisotropy of recoiled 
protons. In the calculation the nonrelativistic S-wave deuteron wave 
function of Hulthen type was used. 15 refs.; 6 figs. 


30077 (JAERI-M-92-039, pp. 1-11) Measurement of radioac- 
tive nuclides produced by spallation neutrons. Takada, Hiroshi 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1992. (CONF-9110373-: Specialists’ meeting 
on high energy nuclear data, Tokai (Japan), 3-4 Oct 1991; 
INDC(JPN)—158/L). In Proceedings of the specialists’ meeting on 
high energy nuclear data. 232p. Order Number DE92012299. 
Source: OSTI; NTIS; INIS. 

An integral experiment was performed to study the transport of 
the spallation neutrons in a lead assembly irradiated with 500 MeV 
protons. Spatial distributions of induced radioactive nuclides were 
obtained in the lead assembly using various activation samples. 
Measured data were compared with the results of the nucleon- 
meson transport code. (author). 


30078 (JAERI-M-92-039, pp. 12-18) Thick target neutron 
yield for charged particles. Shin, Kazuo (Kyoto Univ. (Japan). 
Faculty of Engineering); Miyahara, Kagetomo; Uwamino, Yoshit- 
omo. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1992. (CONF-9110373-: Specialists’ meeting on high energy nu- 
clear data, Tokai (Japan), 3-4 Oct 1991; INDC(JPN)-158/L). In 
Proceedings of the specialists’ meeting on high energy nuclear 
data. 232p. Order Number DE92012299. Source: OSTI; NTIS; 
INIS. 

The systematics of the inclusive neutron yield by light and heavy 
ions was studied. Measurements of neutron yield data were made 
for combinations of thick targets (C, Al, Cu, Pb) and projectiles (40- 
MeV a, 120-MeV '2C, 153-MeV '®0O). Obtained neutron angular 
spectra together with those in previous works (30- and 52MeV p, 
65-MeV a) were analyzed by the moving source model. Using ob- 
tained data, a simple expression for the systematics of equilibrium 
neutron yield was derived. For the nonequilibrium component, the 
neutron yield was proportional to the geometrical cross section. 
The threshold for the nonequilibrium neutron production affected 
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the yield for low energy projectiles. The obtained expressions from 
measured data were extended with some modifications to describe 
higher energy data, which were generated at 337 MeV/p by a in- 
tranuclear cascade-evaporation code HIC. (author). 


30079 (JAERI-M-92-039, pp. 82-87) Recent topics on 
heavy-ion nuclear reactions in tandem energy region. 
Sugiyama, Y. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment). Japan Atomic 
Research Inst., Tokyo (Japan). Mar 1992. (CONF-9110373—: Spe- 
cialists’ meeting on high energy nuclear data, Tokai (Japan), 3-4 
Oct 1991; INDC(JPN)-158/L). In Proceedings of the specialists’ 
meeting on high energy nuciear data. 232p. Order Number 
DE92012299. Source: OSTI; NTIS; INIS. 

A simple overview of the heavy-ion nuclear reactions at energies 
close to the Coulomb barrier is presented. The effect of channel 
coupling on elastic scattering and fusion reactions is discussed. 
(author). 


30080 (JINR-N-3-49-91, pp. 27-33) Tensor power 
Tap and vector transfer coefficient K for the p+D—(h, p)+X pro- 
cess. Tokarev, M.V. (Tashkentskij Gosudarstvennyj Univ., Tashkent 
(Uzbekistan)). Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. In JINR rapid communications: Collection. 74p. 
Order Number DE92001400. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the framework of the covariant formalism on the basis of the 
relativistic deuteron wave function with one of the nucleons on 
mass-shell, the polarization characteristics of p+D—(h, p)+X pros- 
ess are considered. The tensor analyzing power T2) and vector 
polarization transfer coefficient K are calculated and their depen- 
dences on the deuteron wave function in the region of dynamic 
D-wave enchancement and momentum of incident proton are stud- 
ied. 14 refs.; 3 figs. 


30081 (JINR-N-3-49-91, pp. 34-43) Deuteron reac- 
tion at medium energies. Zborovskij, |. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. In JINR rapid 
communications: Collection. 74p. Order Number DE92001400. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Secondary effects in polarized deuteron breakup reactions are 
re-examined for processes pD—ppn with a proton detected at 180 
deg. The calculation includes double-scattering and final-state- 
interaction corrections to a plane-wave impulse approximation. The 
method used here incorporates both the energy-conserving and the 
principal-value part of the free nucleon propagator. 10 refs.; 5 figs. 


30082 (JINR-N-3-49-91, pp. 44-53) Production, chemical 
and isotopic separation of the long-lived isomer '7®",Hft 
(T y=31 years). Oganesyan, Yu.Ts. (Joint Inst. for Nuclear Re- 


search, Dubna (USSR). Lab. of Nuclear Reactions); Karamyan, 
S.A.; Gangrskij, Yu.P. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. In JINR rapid communications: Collec- 
tion. 74p. Order Number DE92001400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The '7SHf, with its long-lived (T; ;2=31 y) high-spin isomeric state 
I*=16* is a challenge for new and exotic nuclear physics studies. 
The first experiments are described, performed in order to produce 
a reasonable microweight quantity of this hafnium isomer with an 
isomeric to ground-state ratio as high as possible (here 5%). The 
reaction '7®Yb (*He, 2n) using enriched target has been studied by 
measuring the excitation functions and the isomeric to ground-state 
ratio. About 3x10'4 isomeric atoms have been produced up to now 
in irradiations with high-intensity beams (+100 yA) at the U-200 
cyclotron in Dubna. 8 refs.; 4 figs.; 2 tabs. 


30083 (JINR-R-3-90-568) Revision of (N,E)-scattering am- 
plitude and neutron polarizability estimations from total cross 
sections of Bi and Pb. Nikolenko, V.G.; Popov, A.B. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Neutron 
Physics. 1990. 14p. (In Russian). Order Number DE92639039. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The analysis of estimation methods of the (n,e) -interaction am- 
plitude an,¢ and the neutron polarizability (an) from neutron total 
cross sections and coherent scattering lengths for Bi and Pb was 
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carried out. The conclusions were made about the inconsistency of 
the estimations of the polarizability coefficient given in literature 
and about the ambiguity of the values of (n,e)-interaction ampli- 
tudes conditioned by ways of description of a neutron total cross 
section interaction with the atoms and the consideration of the neu- 
tron resonance influence on the values of ane and an extract from 
experimental data. 8 refs.; 5 figs.; 5 tabs. 


30084 (KFKI-1991-28/A(prepr.)) Proceedings of the Work- 
shop on relativistic heavy ion physics at present and future 
accelerators. Csoergoe, T. (Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics); Hegyi, S.; 
Lukacs, B.; Zimanyi, J. (eds.). Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Sep 1991. 
214p. (CONF-9106162—: Workshop on relativistic heavy ion colli- 
sions at present and future accelerators in the framework of the 
international workshops for theoretical physics, Budapest (Hun- 
gary), 17-21 Jun 1991). Order Number DE92639057. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This volume contains the Proceedings of the Budapest Work- 
shop on relativistic heavy ion physics at present and future 
accelerators. The topics includes experimental heavy ion physics, 
particle phenomenology, Bose-Einstein correlations, relativistic 
transport theory, quark-gluon plasma rehadronization, astronuclear 
physics, leptonpair production and intermittency. All contributions 
were indexed separately for the INIS database. (G.P.). 


30085 (KFKI-1991-28/A(prepr.), pp. 12-16) Meson produc- 
tion In pA and AA collisions at AGS energies. Sorge, H. 
(Johann Wolfgang Goethe Univ., Frankfurt am Main (Germany). 
inst. fuer Theoretische Physik); Mattiello, R.; Jahns, A.; Stoecker, 
H.; Greiner, W. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Sep 1991. (CONF- 
9106162—: Workshop on relativistic heavy ion collisions at present 
and future accelerators in the framework of the international work- 
shops for theoretical physics, Budapest (Hungary), 17-21 Jun 
1991). In Proceedings of the Workshop on relativistic heavy ion 
physics at present and future accelerators. 214p. Order Number 
DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

In the relativistic quantum molecular dynamics approach (ROMD) 
pion and kaon production is studied in the reactions p + Be, p + Au 
and Si + Au at a beam energy of 14.5 AGeV. In general good 
agreement is found for various particle yields and their momentum 
distributions comparing the results with recent experimental data 
taken at the AGS. In case of the gold target most of the primarily 
produced particles leave the reaction zone only after multiple 
interactions with the surrounding medium. For central Si on Au col- 
lisions meson and baryon resonance annihilation leads to strong 
strangeness enrichment. It is predicted that in effect of the meson 
cascading roughly half of the final pions are products from Delta 
decays. This can be checked experimentally because of their char- 
acteristic momentum distribution. (author) 18 refs.; 3 figs. 


30086 (KFKI-1991-28/A(prepr.), pp. 1-11) Heavy lon physics 
at CERN. Vesztergombi, G. (Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Sep 1991. (CONF-9106162-: Workshop on relativistic 
heavy ion collisions at present and future accelerators in the 
framework of the international workshops for theoretical physics, 
Budapest (Hungary), 17-21 Jun 1991). In Proceedings of the Work- 
shop on relativistic heavy ion physics at present and future 
accelerators. 214p. Order Number DE92639057. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A summary of the present status and future plans for heavy ion 
experiments at CERN-SPS and CERN-LHC accelerators is given. 
The planned three phases give possibilities to study the properties 
of the quark-gluon-plasma (QGP). At the present stage the feasibil- 
ity of high energy ion-ion experiments with their very abundant 
secondary hadron production, shows that there is a chance to ob- 
tain high densities, and to look for the onset of new, collective 
phenomena. In a second phase, there should be a chance to 
obtain more conclusive evidence for the onset of quark deconfine- 
ment. In the third stage, the average energy densities rise above 
the deconfinement threshold, so that a study of the properties of 
QGP should become possible. (G.P.). 
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30087 (KFKI-1991-28/A(prepr.), pp. 167-171) Intermediate- 
mass lepton pairs in ultrarelativistic heavy ion collisions. 
Kaempfer, B. (Zentralinstitut fuer Kernforschung, Rossendorf bei 
Dresden (Germany)). Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Sep 1991. (CONF- 
9106162—: Workshop on relativistic heavy ion collisions at present 
and future accelerators in the framework of the international work- 
shops for theoretical physics, Budapest (Hungary), 17-21 Jun 
1991). In Proceedings of the Workshop on relativistic heavy ion 
physics at present and future accelerators. 214p. Order Number 
DE92639057. Source: OSTI; NTIS (US Sales Only); INIS. 

Relations of dilepton radiation of thermalized matter and lepton 
pairs from other sources are discussed. The identification of a ther- 
mal dilepton radiation component in ultrarelativistic heavy ion 
collisions is rather difficult. The achievement and selection of high 
enough multiplicities is needed. The latter goal is accomplished at 
RHIC and LHC energies, but other than thermal sources also in- 
crease their lepton pair production. The possible identification of 
lepton pairs from deconfined matter is considered. (G.P.) 42 refs.; 
4 figs. 


30088 (KlYal-91-2) An excitation of isomeric states in the 
(7.n) reactions on selenium isotopes. Bigan, Z.M.; Mazur, V.M.; 
Sokolyuk, |.V.; Kobal’, I.Yu.; Sychev, S.1. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1991. 13p. (In Russian). 
Order Number DE92642645. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The experimental isomeric relations of the yields in 
74Se(Se,n)"2"8Se and ®Se(-+,n)®'™8Se reaction with the energy 
range of 10-22 MeV are determined. The excitation cross-sections 
of isomeric states in the (7,n)™ reaction for 788.82Se were ob- 
tained. The isomeric reactions of cross-section at E=16 MeV were 
obtained. The experimental results are compared with theoretical 
calculations by statistical theory of Fermi-gas. (author) 15 refs.; 4 
figs.; 2 tables. 


30089 (LA-UR-92-1997) Yield validation: integral compar- 
isons. England, T.R. (Los Alamos National Lab., NM (United 
States)); Rider, B.F. Los Alamos National Lab., NM (United 
States). [1992]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9205198— 
3: Organization for economic cooperation and development, 
Nuclear Energy Agency Nuclear Science Committee (NEANSC) 
specialists’ meeting on fission product nuclear data, Tokai-mura 
(Japan), 25-27 May 1992). Order Number DE92017450. Source: 
OSTI; NTIS; INIS; GPO Dep. 

As described in an earlier paper at this meeting ("ENDF/B Yield 
Evaluation for 1992: Methods and Content”), 60 yield sets (inde- 
pendent and cumulative) for 36 fissioning nuclides have been 
evaluated. The various statistical checks described there are nec- 
essary but not sufficient because of the paucity of measured data. 
A number of integral computations are possible, which are used to 
validate the basic evaluations or which suggest errors in the yields. 
Here we describe the effort made at Los Alamos before this meet- 
ing. 


30090 (LA-UR-92-2267) Predictions for production of nu- 
clei far from stability. Talbert, W.l. Los Alamos National Lab., NM 
(United States). [1992]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920721-2: 6. international conference on nuclei far from stability 
and 9th international conference on atomic masses and fundamen- 
tal constants, Bernkastel-Kues (Germany), 19-24 Jul 1992). Order 
Number DE92018382. Source: OSTI; NTIS; INIS; GPO Dep. 
Approaches to estimate yields of nuclei far from stability from 
targets bombarded by high-energy protons are evaluated against 
available data. The production processes considered include spal- 
lation, fragmentation, and fission (the latter with a uranium target). 
Approaches and mass regions with good predictive properties are 
highlighted, as well as those exhibiting poor predictive power. 


30091 (LBL-32317) Glenn T. Seaborg and heavy ion nu- 
clear science. Loveland, W. (Oregon State Univ., Corvallis, OR 
(United States). Dept. of Chemistry). Lawrence Berkeley Lab., CA 
(United States). Apr 1992. 34p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 





(CONF-920444-30: American Chemical Society national meeting, 
San Francisco, CA (United States), 5-10 Apr 1992). Order Number 
DE92016943. Source: OSTI; NTIS; INIS; GPO Dep. 

Radiochemistry has played a limited but important role in the 
study of nucleus-nucleus collisions. Many of the important radio- 
chemical studies have taken place in Seaborg’s laboratory or in the 
laboratories of others who have spent time in Berkeley working 
with Glenn T. Seaborg. | will discuss studies of low energy deep 
inelastic reactions with special emphasis on charge equilibration, 
studies of the properties of heavy residues in intermediate energy 
nuclear collisions and studies of target fragmentation in relativistic 
and ultrarelativistic reactions. The emphasis will be on the unique 
information afforded by radiochemistry and the physical insight de- 
rived from radiochemical studies. Future roles of radiochemistry in 
heavy ion nuclear science also will be discussed. 


30092 (NRL-MR-4770-92-6974) Survey of radioactivities in- 
duced by lithium ions. Young, F.C. (Naval Research Lab., 
Washington, DC (United States). Plasma Physics Div.); Rose, D.V. 
Naval Research Lab., Washington, DC (United States). Plasma 
Physics Div. 15 Jun 1992. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE92017333. Source: OSTI; NTIS; INIS; GPO Dep. 
Lithium-induced nuclear reactions which lead to radioactivities 
are surveyed for application to experiments with intense lithium-ion 
beams from pulsed power generators. Positive Q-value reactions 
for 7Li ions of up to MeV on carbon, aluminum, steel, brass, and 
titanium alloy targets are identified. For each radioactivity, the half- 
life and decay products are tabulated. Reaction yields are 
dominated by the Coulomb barrier, and the scaling of the barrier 
penetration with 7Li energy is evaluated for each target element. 


30093 (SAND-92-0093C) Effect of new cross section eval 
uations on neutron determination. Griffin, P.J. 
(Sandia National Labs., Albuquerque, NM (United States)); Kelly, 
J.G.; Luera, T.F.; VanDenburg, J. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920716—7: Nuclear and space radiation effects conference, 
New Orleans, LA (United States), 13-17 Jul 1992). Order Number 
DE92018267. Source: OSTI; NTIS; INIS; GPO Dep. 

Several new neutron cross section libraries, such as ENDF/B-VI 
and IRDF-90, have recently been made available to the dosimetry 
community. Recommendations are made for the source selection 
of reaction cross sections that vary significantly among the Ii- 
braries. In general, integral parameters from spectra obtained with 
unfold/adjustment codes using the new cross sections will not sig- 
nificantly change. A 61-reaction compendium of dosimetry cross 
sections drawn from existing evaluations has been compiled for 
use at the Sandia National Laboratories Radiation Metrology Labo- 
ratory. This dosimetry library (SNLRML) is recommended for use in 
spectrum unfok/adjustment. 


30094 (UCRL-JC—110489) Light-ion spectroscopy with ex- 
otic targets. Struble, G.L.; Lanier, R.G. Lawrence Livermore 
National Lab., CA (United States). 30 Jun 1992. 28. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE92017258. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Understanding the rich and diverse aspects underlying the 
physics of nuclear structure requires a variety of experimental tech- 
niques. In our laboratory, we have concentrated on experimental 
techniques using light-ion probes and isotopes that are technically 
difficult to fabricate into targets. In particular, our studies of p-, d-, 
and t-induced nuclear reactions on the radioactive targets of 
152,154Ey and '48Gd have illuminated some very specific and very 
interesting features of nuclear structure near the N = 89 shape- 
transition region. 
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30095 (BNL-47665) Comparison of radiation shielding 
properties of materials for space exploration initiative. Di- 
vadeenam, M. (Brookhaven National Lab., Upton, NY (United 
States)); Snead, C.L. Jr.; Ward, T.E.; Nealy, J.E. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-920803—15: Nuclear technologies for space 
exploration, Jackson, WY (United States), 16-19 Aug 1992). Order 
Number DE92018165. Source: OSTI; NTIS; INIS; GPO Dep. 

Radiation transport calculations were performed using the Mon- 
tecarlo intranuclear Cascade Code LAHET in order to evaluate the 
shielding effectiveness of CH, and CH2 materials compared with, 
Water, Aluminum, Iron and Lead. In addition, calculations were 
performed using the deterministic straight-ahead approximation 
code BRYNTRN for CH,, CH2, B,C, Al, Fe Ta, and Pb. The use of 
hydrogenous material is shown to be superior in its shielding prop- 
erties of particle and energy spectra of SPE and for the GCR 
spectra. 


30096 (INIS-mf-13334, pp. 34-35) Energy degradation of 
surtace sources in DSA based splitting optimiza- 
tion procedure. Gurvitz, N.; Dubi, A. Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Dept. of Nuclear Engineering. May 
1992. 146p. (CONF-9205231-: 17. Nuclear Societies of Israel 
on ine neutrino oscillations, Beer Sheva (Is- 
rael), 4 May 1992). In Proceedings of the 17th conference of the 
Nuclear Societies of Israel. Order Number DE92642284. Source: 
OSTI; NTIS (US Sales Only); INIS. 
Abstract only. TRANSPORT THEORY/statistical models; EMIS- 
SION; PARTICLES; SURFACES 


30097 (JAERI-M-92-039, pp. 19-31) Measurement of neu- 
tron activation and photoneutron cross sections. Nakamura, 
Takashi (Tohoku Univ., Sendai (Japan). Cyclotron and Radioiso- 
tope Center). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1992. (CONF-9110373-—: Specialists’ meeting on high energy 
nuclear data, Tokai (Japan), 3-4 Oct 1991; INDC(JPN)-158/L). In 
Proceedings of the specialists’ meeting on high energy nuclear 
data. 232p. Order Number DE92012299. Source: OSTI; NTIS; 
INIS. 

Using a semi-monoenergetic neutron field which was produced 
from a Be target bombarded by protons of 9 different energies be- 
tween 20 and 40 MeV, we measured the neutron activation cross 
sections of natural samples of Na, Mg, Al, Si, Ca, V, Cr, Mn, Cu, 
Zn and Au in the energy range of 10 to 40 MeV. We also mea- 
sured the average oneutron cross sections of '’Cs, “Sr, 
86Sr, ®SSr, Rb, *’Rb, Ru and ‘Ru isotopes in giant dipole 
resonance region from 9 to 25 MeV, using bremsstrahlung radia- 
tion of 60 MeV maximum energy. For the measurement of 
137Cs(+,n) cross section, we used the nuclear recoil separation 
method coupled with the internal standard (natural °Cs) tech- 
nique. We investigated the isotopic dependence of the average 
photoneutron cross sections in giant resonance region from our ex- 
perimental data and other experimental data for Ge, Se, Zr, Mo, 
Sn, Te, Ce, Nd and Sm isotopes. (author). 


30098 (JAERI-M-92-039, pp. 65-81) High energy electron- 
photon transport calculation by Monte Carlo method. 
Hirayama, Hideo (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1992. (CONF-9110373—: Specialists’ meeting on high 
energy nuclear data, Tokai (Japan), 3-4 Oct 1991; INDC(JPN)- 
158/L). In Proceedings of the specialists’ meeting on high energy 
nuclear data. 232p. Order Number DE92012299. Source: OST]; 
NTIS; INIS. 

Treatments of high energy electron-photon cascade calculation in 
Monte Carlo method were presented. Sampling methods, reactions 
treated in electron-photon cascade, reaction cross sections and 
their sampling, treatments of continuous energy loss and multiple 
scattering are explained mainly based on the manual of EGS4 
code (SLAC-265). (author). 


ERA Vol. 17, No. 10 449 





66 PHYSICS 
6636 Radiation Physics 


30099 (JINR-N-3-49-91, pp. 5-15) Fluctuations and correla- 
tions in longitudinal development of electromagnetic showers 
produced by gamma quanta between 200 and 3500 MeV. 
Siowinski, B. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. In JINR rapid communications: Collec- 
tion. 74p. Order Number DE92001400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The longitudinal development of electromagnetic showers cre- 
ated by protons of 200-3500 MeV has been studied using the 
pictures of the 180 liter xenon bubble chamber of ITEP (Moscow). 
It is found that the longitudinal profile of ionization loss in showers 
scales in the average shower depth t-bar is independent of the pri- 
mary photon energy E., when E.>or approx. 500 MeV and t>or 
approx. 0.15 t-bar. 6 refs.; 10 figs.; 6 tabs. 


30100 (PNL-SA-21039) Radiation damage to DNA. Miller, 
J.H. Pacific Northwest Lab., Richland, WA (United States). Apr 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. (CONF-9204144—2: 14. Werner 
Brandt workshop on charged particle penetration phenomena, Oak 
Ridge, TN (United States), 30 Apr - 1 may 1992). Order Number 
DE92015760. Source: OSTI; NTIS; INIS; GPO Dep. 

Our goal is to calculate the probability to eject electrons from 
DNA by charged particles that pass near the macromolecule as 
they slow down in an aqueous medium that contains DNA in low 
concentration. This process is illustrated for a particle of charge Ze 
and velocity v, where impact parameters b,, bo, and bs indicate 
the distances between the trajectory and a phosphate group, a 
base, and a sugar moiety, respectively. In the present state of our 
theoretical development, we must treat each of these components 
of DNA as an independent impurity site occupied by electrons in a 
Slater-type orbital with a characteristic orbital radius and band gap. 
Determination of these parameters will be discussed below; how- 
ever, before we turn to that part of the discussion, it is interesting 
to address the question of multiple ionizations of DNA by the pas- 
sage of a single charged particle. 


30101 (SAND-92-1616C) An Intense large volume uniform 
source of bremsstrahlung for pulsed gamma ray simulation. 
Sanford, T.W.L.; Mock, R.C. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920716-6: Nuclear and space radiation effects conference, 
New Orleans, LA (United States), 13-17 Jul 1992). Order Number 
DE92017419. Source: OSTI; NTIS; INIS; GPO Dep. 

The intense radiation fields generated with useful uniformity over 
large volumes, using the novel compound-lens diode on Hermes 
lll, are characterized. The measurements show that by changing 
the diode parameters, the peak dose, useful area, and useful vol- 
ume of irradiation can be varied from ~100 krad(Si), ~600 cm?, 
and ~3400 cm?, and ~200 x 10° cm®, in a 19+2 ns radiation 
pulse. This versatility enables radiation fields to be tailored to a 
specified exposure requirement, significantly enhancing the capa- 
bility of Hermes Ill to test radiation-effects in systems. 


30102 (SLAC-TN-92-1) Sampling the fermi distribution for 
f-decay energy input to EGS4. Nelson, W.R.; Liu, J. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Jun 
1992. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. Order Number DE92018238. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A general method is presented for sampling the kinetic energy of 
electrons emitted during the 6-decay process. Two computer codes 
(BETACDF and BETASAM) have been created to demonstrate and 
check the sampling scheme. The main purpose of this exercise is 
to come up with a convenient way to incorporate 6-spectra sam- 
pling as a front-end to the EGS4 code. This should aid in the 
solution of a number of problems of current interest, ranging from 
the design of detectors for experiments in search of 17-keV neutri- 
nos, to establishing a better understanding of the role of 6 rays in 
the dosimetry around SLAC beam device. 
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6641 Theory of Electronic Structure of Atoms and 
Molecules 


Refer also to citation(s) 28863, 28869 


6642 Spectra of Atoms and Molecules and Their In- 
teractions With Photons 


Refer also to citation(s) 28881, 28907, 29038, 30062 


30103 (CONF-9105116-, pp. 208-213) Observations of 
physical solitons and energy focusing structures. Putterman, S. 
(Univ. of California, Los Angeles (United States)). Argonne National 
Lab., IL (United States). [1991]. From 9. symposium on energy en- 
gineering sciences: fluid and dynamical systems; Argonne, IL 
(United States); 13-15 May 1991. In Proceedings of the ninth sym- 
posium on energy engineering sciences: Fluid and dynamical 
systems. 340p. Order Number DE91015974. Source: OSTI; NTIS. 
Off-equilibrium energy input to a nonlinear medium leads to the 
formation of breather and kink solitons as well as dynamical domain 
walls in the wave vector. These structures represent a sponta- 
neous breakdown of translational invariance and parity. In three 
dimensions cavities can form. Their self-focusing collapse is so 
strong that light can be emitted in a clocklike synchronous fashion. 


30104 (IC-92/78) Planetesimals around nearby millisecond 
pulsars. Chakrabarti, S.K. International Centre for Theoretical 
Physics, Trieste (Italy). May 1992. 5p. Order Number DE92641715. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We predict that it is possible to observe line emissions of OH, CN 
and C2 from the planetesimals around some of the nearby millisec- 
ond pulsars, such as PSR1257+12. Observation of these lines will 
provide an independent test of either an existing planetary system 
or one which is in the process of formation. (author). 11 refs, 1 tab. 


30105 (IC-92/82) Effects of spiral shocks on disk emission 
lines. Chakrabarti, S.K. (International Centre for Theoretical 
Physics, Trieste (Italy); Wiita, P.J. International Centre for Theoret- 
ical Physics, Trieste (Italy). May 1992. 8p. Grant NSF 
AST91-02106. Order Number DE92641716. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We show that spiral shocks on stellar disks, induced by binary 
companions, can have significant effects upon observable emission 
lines. For an even number of shocks, the separations and heights 
of the two-horned emission lines will vary with binary phase, while 
for an odd number of shocks, red/blue asymmetries appear, with 
the red and the blue components alternating in brightness. (au- 
thor). 23 refs, 2 figs. 


30106 (INIS-BR-2923, pp. 31) X-ray absorption in atoms 
under a strong electric field. Contrera, L.M. (Brasilia Univ., DF 
(Brazil). Dept. de Fisica); Fonseca, A.L.A.; Nunes, A.C. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1991. 212p. (CONF- 
9105355—: 14. national meeting on condensed matter physics, 
Caxambu (Brazil), 7-11 May 1991). In Proceedings of the 14. Na- 
tional Meeting on Condensed Matter Physics. Order Number 
DE92637295. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. X RADIATION/absorption; X 
RADIATION/hydrogen; CROSS SECTIONS; ELECTRIC FIELDS; 
SCHROEDINGER EQUATION; WAVE FUNCTIONS; ABSORP- 
TION; HYDROGEN 


30107 (LBL-31741) Photon excitation for satellite free x- 
ray spectroscopy: Instrumentation challenges. Perera, R.C.C. 
Lawrence Berkeley Lab., CA (United States). Oct 1991. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9110146-22: 7. national conference 
and exhibition on synchrotron radiation instrumentation, Baton 
Rouge, LA (United States), 28-31 Oct 1991). Order Number 
DE92016999. Source: OSTI; NTIS; INIS; GPO Dep. 
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First systematic study of satellites in x-ray emission spectra was 
performed by Deslattes using quasi-monochromatic photon excita- 
tion from a group of La x-ray sources lying close to the K edge of 
Cl. He observed significant alterations in the Cl K6 spectrum of KCI 
depending on the character of the excitation radiation and identified 
the initial state of these satellites as a double vacancy state. Re- 
cently, the valence electronic structure of the chlorofluoromethanes 
were analyzed by chlorine K x-ray emission under satellite-free 
conditions. These studies were based on the use of synchrotron 
radiation to eliminate the multivacancy effects that are inherent in 
conventional x-ray spectroscopy. In this report, satellite free x-ray 
emission spectra from chlorofluoromethanes will be presented to 
demonstrate that the simplified spectra can be obtained using se- 
lective photon excitation. Results from various research groups 
world wide, utilizing the tunable photon excitation form synchrotron 
sources to eliminate the obscuring features in x-ray emission spec- 
tra of rare-gas solids (RGS) and metals will be discussed. Also, the 
technical challenges in utilizing the small phase-space attributes of 
high brightness from third generation SR sources producing x-ray 
and vacuum ultra-violet wavelengths to study weak features like 
satellites in x-ray emission spectra will be presented. 


30108 (LBL-32383) Investigation of ultrafast photothermal 
surtace expansion and diffusivity in GaAs via laser-induced 
dynamic gratings. Pennington, D.M. Lawrence Berkeley Lab., CA 
(United States). Apr 1992. 163p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE92017112. Source: OSTI; NTIS; GPO Dep. 

This thesis details the first direct ultrafast measurements of the 
dynamic thermal expansion of a surface and the temperature de- 
pendent surface thermal diffusivity using a two-color reflection 
transient grating technique. Studies were performed on p-type, n- 
type, and undoped GaAs(100) samples over a wide range of 
temperatures. By utilizing a 90 fs ultraviolet probe with visible 
excitation beams, the effects of interband saturation and carrier dy- 
namics become negligible; thus lattice expansion due to heating 
and subsequent contraction caused by cooling provided the domi- 
nant influence on the probe. At room temperature a rise due to 
thermal expansion was observed, corresponding to a maximum net 
displacement of ~ 1 A at 32 ps. The diffracted signal was com- 
posed of two components, thermal expansion of the surface and 
heat flow away from the surface, thus allowing a determination of 
the rate of expansion as well as the surface thermal diffusivity, Ds. 
By varying the fringe spacing of the grating, this technique has the 
potential to separate the signal contributions to the expansion of 
the lattice in the perpendicular and parallel directions. In the data 
presented here a large fringe spacing was used, thus the dominant 
contribution to the rising edge of the signal was expansion perpen- 
dicular to the surface. Comparison of he results with a 
straightforward thermal model yields good agreement over a range 
of temperatures (20-300°K). Values for Ds in GaAs were mea- 
sured and found to be in reasonable agreement with bulk values 
above 50°K. Below 50°K, Ds were determined to be up to an or- 
der of magnitude slower than the bulk diffusivity due to increased 
phonon boundary scattering. The applicability and advantages of 
the TG technique for studying photothermal and photoacoustic 
phenomena are discussed. 


6643 Collision Phenomena 
Refer also to citation(s) 28849, 28868, 28883, 28896, 30085 


30109 (DOE/ER/13243-8) Multilevel relaxation phenomena 
and population trapping: Final report, July 1, 1984—June 30, 
1991. Hioe, F.T. Saint John Fisher Coll., Rochester, NY (United 
States). Nov 1991. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-84ER13243. Order Number 
DE92018717. Source: OSTI; NTIS; INIS; GPO Dep. 

This final report summarizes the main results of our work sup- 
ported by DOE since 1982. A list of 45 publications supported by 
this DOE Grant is attached at the end of this report. The use and 
exploitation of the SU(N) dynamic symmetry to the study of the dy- 
namics of laser-atom interaction was the starting point of our 
research work under this DOE Grant, and is our most original con- 
tribution to the field of quantum electrodynamics. Many results of 


general and special interests have been derived and developed 
from this starting point and the following is a summary of them: (1) 
We have introduced a set of simple relations based on the principle 
of unitary invariance which has proved to be useful for the study of 
the dynamics of a quantum system involving coupling. (2) We have 
found various specific conditions under which (a) we may have 
trapped population, or (b) we may send laser pulses through a 
multilevel atomic medium without attenuation. (3) We have found a 
remarkably efficient method for optimal state selective multiphoton 
population transfer, that employs two or more spatially overlapping 
lasers arranged in an unconventional sequence which we called 
“counterintuitive”. A recent suggestion by Profs. P. Marte, P. Zoller 
and J.L. Hall to use this counterintuitive method for atomic beam 
deflections promises to make this remarkably effective procedure 
to become an important method in atomic interferometry. 


30110 


(DOE/ER/14145-2) Physics of correlated systems: 


Progress report, December 1, 1991-November 30, 1992. 
Greene, C.H. Colorado Univ., Boulder, CO (United States). [1992]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER14145. Order Number DE92018927. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: spectra of heavy 
open- shell atoms; multiphoton ionization processes in real atoms; 
angular distribution of photoelectrons ejected from aligned two- 
electron atoms; and few-electron correlations. (LSP). 
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Refer also to citation(s) 29231 


30111 (ANL/CP-76280) Multiphoton ionization and ion-palr 
formation in molecular hydrogen. Pratt, S.T.; McCormack, E.F.; 
Dehmer, J.L.; Dehmer, P.M. Argonne National Lab., IL (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-920735— 
2: 10. international conference on vacuum ultraviolet radiation 
physics, Paris (France), 27-31 Jul 1992). Order Number 
DE92019026. Source: OSTI; NTIS; INIS; GPO Dep. 

We have investigated both photoionization and ion-pair formation 
in molecular hydrogen by using double-resonance excitation via the 
E,F 'Z,*, v=6 level. The energetic threshold for ion-pair formation 
occurs just below the H2* X 2I,*, v*=9 ionization. threshold. The 
spectrum in this region was studied by using both conventional and 
constant-ionic-state photoelectron spectroscopy, as well as by 
monitoring the H~ production. The decay dynamics in this region 
are extremely rich, because excited levels may decay by rotational 
and vibrational autoionization, by predissociation to neutral H + H* 
(n=2,3,4), by predissociation to the ion pair H* + H-, and by fluo- 
rescence. In addition, the dissociative potential curve of the 
2pouSscg 'Ly* doubly excited electronic state crosses the H2* X 
2,* potential curve in the same energy region, and the electronic 
autoionization of this state is found to significantly influence these 
decay processes. 


30112 (DOE/SF/18865—T1) Atomic structure of N-like soft 
x-ray lasing lons: Final report, 31 January 1991-23 January 
1992. Reader, J. National Inst. of Standards and Technology 
(IMSE), Gaithersburg, MD (United States). [1992]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG03- 
91SF18865. Order Number DE92019273. Source: OSTI; NTIS; 
GPO Dep. 

The object of this research was to use the GDL laser at the Lab- 
oratory for Laser Energetics (LLE) at the University of Rochester to 
determine the atomic structure of ions of nickel isoelectronic 
sequence for which lasing in the soft x-ray region has been ob- 
served. To accomplish this goal, two experiments were carried out 
at the LLE. Excellent spectra were photographed for Ni-like ions of 
the following atoms: Gd, Tb, Dy, Er, Yb, Lu, and Hf. Thousands of 
spectral lines were observed in these exposures. The plates are 
now in the process of being measured and analyzed at NIST. In 
the second experiment, spectra of the following atoms were pho- 
tographed with a laser energy of about 45 J in green light: Fe, Cd, 
Ce, Sn, Mo, and Rh. The spectrum of Fe was particularly excellent, 
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evidencing several strong, previously unobserved transitions at 
about 32 angstroms for the Li-like ion Fe®*. These transitions are of 
the type n=3-4, which will be important for determining an accurate 
ionization energy for this ion. The measurements of the wave- 
lengths for these transitions are being completed at the present 
time. They will eventually be combined with new measurements of 
the n=2-2 resonance lines obtained from tokamak observations to 
produce an improved set of energy levels for Fe®*. (GH) 


6645 Special Atoms and Molecules 
Refer also to citation(s) 30016 


30113 (JINR-E—4-91-288) Bound states of hydrogen mesic 
molecular ions: variational approach. Korobov, V.I.; Puzynin, 
1.V.; Vinitskij, S.1. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics; Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation. 1991. 22p. Order Number DE92639122. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A variational method is proposed for computation of bound states 
of three-particle systems with an arbitrary angular momentum J 
and spatiai parity \. It is applied to compute the complete set of 
bound states (323 states) of mesic molecular ions of hydrogen iso- 
topes J=0,1,2,3 and parity A= -1, and A=-(-1)’. 22 refs.; 8 tabs. 


6650 Physics of Condensed Matter 


Refer also to citation(s) 28672, 28715, 28716, 28747, 28863, 
29923, 30328 


30114 (CBPF-NF—012/91) A simple magnetic model for 
PrCus. Ranke, P.J. von (Universidade do Estado, Rio de Janeiro, 
RJ (Brazil). inst. de Fisica); Palermo, L.; Silva, X.A. da. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1991. 11p. Order Number DE92641865. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A simple magnetic model! for PrCus is proposed. The two basic 
features are: (1) a simplified singlet-triplet crystal field splitting ex- 
tracted from the nine level scheme (J - 4 for Pr*%) of the actual 
crystal field levels given in the literature and (2) a molecular field 
approximation of the exchange interaction between the Pr’ ions. 
A magnetic state equation is derived and a best fitting analysis of 
the magnetic susceptibility given in the literature is performed. We 
also discuss the combined role of exchange and crystal field on 
the onset of magnetic order. (author). 


30115 


(CONF-920402—44) Step-driven surface segregation 
and ordering during S-Ge MBE growth. Jesson, D.E. (Oak 


Ridge National Lab., TN (United States)); Pennycook, S.J.; 
Baribeau, J.M.; Houghton, D.C. Oak Ridge National Lab., TN 
(United States). Jun 1992. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Mate- 
rial Research Society spring meeting; San Francisco, CA (United 
States); 27 Apr - 2 may 1992. Order Number DE92017827. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An important role of type Sp step edges in determining the as- 
grown microstructure of Si-Ge superlattices and alloys is implicated 
from direct Z-contrast images of as-grown structures. A variety of 
different ordered phase variants can arise at each Si on Ge inter- 
face as a result of vertical segregation during superlattice growth. 
A new monoclinic-ordered structure is predicted to arise as a result 
of lateral segregation during alloy growth. 


30116 (DOE/ER/14227—1) Generation, detection and char- 
acterization of gas-phase transition metal aggregates and 
compounds: Progress report, year one. Steimle, T.C. Arizona 
State Univ., Tempe, AZ (United States). Dept. of Chemisiry. [1992]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER14227. Order Number DE92017868. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The goal of our research is to employ spectroscopic techniques 
to characterize the bound portions of the potential energy surface 
(PES) for chemical systems involving diatomic and triatomic transi- 
tion metal molecules. The approach incorporates the generation 
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and isolation of new metal compounds via supersonic laser abla- 
tion molecular beam techniques. Detection and characterization is 
achieved using high resolution dye laser induced fluorescence 
spectroscopy. A major objective is to produce information which 
can be compared to theoretical predictions and thereby provide 
guidelines and insight into the development of reaction models. 


30117 (DOE/ER/45058-8) Electronic transport and lasing 
in microstructures: Progress report, November 1, 1991— 
October 31, 1992. Lax, M. City Coll, New York, NY (United 
States). Dept. of Physics. [1992]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-84ER45058. 
Order Number DE92018725. Source: OSTI; NTIS; INIS; GPO Dep. 

We consider the interaction of hot carriers with hot phonons in a 
quantum well. Transport is considered in the transverse direction 
and tunneling through the well barriers. Time-dependent transport 
effects down to the femto-second regime are included, as are 
strong and/or microwave fields, with negative resistance effects. 
Resonant tunneling assisted by phonon relaxation and infra-red 
radiation will be explored. The limitations on transmission of infor- 
mation due to partition noise, as influenced by the design of 
semiconductor feedback lasers will be considered. The use of light 


scattering and decision theory to detect shell-like aerosols is exam- 
ined. 


30118 (DOE/ER/45131—10) The physics of pattern forma- 
tion at liquid interfaces: Progress report, June 1, 1991—May 
31, 1992. Maher, J.V. Pittsburgh Univ., PA (United States). Dept. 
of Physics and Astronomy. Jun 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-84ER45131. 
Order Number DE92016971. Source: OSTI; NTIS; INIS; GPO Dep. 

During the past year we have submitted six papers for publica- 
tion, three related to the dynamics of macroscopic interfaces, and 
ultimately all related to solidification, and three related to the inter- 
nal structure of disorderly materials, with possible applications to 
the processing of composite materials. In addition to completing all 
these projects during the past year, we have begun two new pro- 
jects, one on pattern formation and one on aggregation within a 
composite system. A brief description is given of this research in 
this paper. 


30119 (IC—92/106) Relaxational dynamics and precursor 
domains in the non-linear shell model. Stachiotti, M. (Instituto 
de Fisica Rosario, Rosario (Argentina)); Migoni, R.; Dobry, A. inter- 
national Centre for Theoretical Physics, Trieste (italy). Jun 1992. 
14p. Order Number DE92642676. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The dynamics of a two dimensional shell model with double-well 
core-shell interaction is simulated by means of a molecular dynam- 
ics technique. Snapshots of the lattice displacement pattern reveal 
the presence of precursor order domains near the ferroelectric 
transition while the dynamical structure factor exhibits a quasielas- 
tic component in addition to the ferroelectric soft mode peak. On 
the other hand, the local dynamics of particles is characterized by 
two different time scales corresponding to the coexistence of inter 
and intra-well motion. All these features are in qualitative agree- 
ment with experimental observations in several ferroelectric 
materials. (author). 29 refs, 4 figs. 


30120 (IC-92/119) Numerical evidence for two types of lo- 
calized states in a two-dimensional disordered lattice. Tit, N. 
(International Centre for Theoretical Physics, Trieste (Italy)); Ku- 
mar, N. International Centre for Theoretical Physics, Trieste (Italy). 
Jun 1992. 13p. Order Number DE92642677. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We report results of our numerical calculations, based on the 
equation of motion method, of de-electrical conductivity and of 
density of states up to 40x40 two-dimensional square lattices mod- 
elling a right-binding Hamiltonian for a binary (AB) compound, 
disordered by randomly distributed B vacancies up to 10%. Our re- 
sults indicate strongly localized states away from band centers 
separated from the relatively weakly localized states toward mid- 
band. This is in qualitative agreement with the idea of a "mobility 
edge” separating exponentially localized states from the power-law 
localized states as suggested by the two-parameter scaling theory 
of Kaevh in two dimensions. (author). 7 refs, 4 figs. 





30121 (SAND-92-0032C) RHALE: A MMALE shock physics 
code for arbitrary meshes. Peery, J.S.; Budge, K.G. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9206185-5: 7. International 
Association of Mathematics and Computer Simulation (IMACS) in- 
ternational conference on computer methods for partial differential 
equations, New Brunswick, NJ (United States), 22-24 Jun 1992). 
Order Number DE92017051. Source: OSTI; NTIS; GPO Dep. 

This paper describes RHALE, a two and three-dimensional, 
multi- material, arbitrary Lagrangian-Eulerian (MMALE) shock 
physics code written in C++. RHALE is the successor to CTH, 
Sandia’s 3-D Eulerian shock physics code, and will be capable of 
solving problems that CTH cannot adequately address. RHALE 
employs a three step solution algorithm for the equations of mo- 
tion: a Lagrangian step capable of solving for either structural or 
hydrodynamic responses, a remesh step to prevent mesh tangling 
or to facilitate Eulerian hydrodynamic algorithms, and an Eulerian 
remap step. The Lagrangian step is solved using finite elements on 
an unstructured grid. RHALE incorporates new Lagrangian capabil- 
ities which include arbitrary mesh connectivity, superior artificial 
viscosity and spurious vorticity control, and improved equations of 
state. The arbitrary Lagrangian-Eulerian (ALE) algorithm comprises 
both the remesh and remap steps. The multi-material extension to 
ALE is termed MMALE and has been generalized for arbitrary 
grids in both two and three-dimensions in RHALE. The MMALE 
feature in RHALE provides the accuracy of a Lagrangian code 
while allowing a calculation to proceed under very large mesh 
distortions. Coupling an arbitrary connected grid to the MMALE al- 
gorithm facilitates modeling of complex shapes with a minimum 
number of computational cells. RHALE allows regions of a problem 
to be modeled with Lagrangian, Eulerian or ALE meshes. In addi- 
tion, regions can switch from Lagrangian to ALE to Eulerian based 
on user input or mesh distortion. For arbitrary meshes, new node 
locations are determined with equipotential schemes. Element 
quantities are advected with donor, van Leer, or Super-B algo- 
rithms. Nodal quantities are advected with second order schemes 
developed by Benson and Margolin which uses the element advec- 
tion algorithms. 


30122 (UCRL-JC—110555) Connectivity structures and 
difterencing techniques for staggered-grid free-Lagrange hy- 
drodynamics. Burton, D.E. Lawrence Livermore National Lab., CA 
(United States). Jun 1992. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9206185-7: 7. International Association of Mathematics and 
Computer Simulation (IMACS) international conference on com- 
puter methods for partial differential equations, New Brunswick, NJ 
(United States), 22-24 Jun 1992). Order Number DE92017313. 
Source: OSTI; NTIS; GPO Dep. 

We consider a variation of the free-Lagrange (FL) method which 
is appropriate to staggered-grid differencing of the hydrodynamics 
equations (SGH) and will be termed the staggered free-Lagrange 
method or SFL. The SFL method discretizes space into general 
polygonal or polyhedral cells. The numerical differencing tech- 
niques and connectivity templates used for SFL differ markedly 
from those used by other unstructured grid methods, such as finite 
element (FE) and triangular/tetrahedral based free-Lagrange (TFL). 
The paper discusses the spatial discretization for both 2D and 3D 
geometry, differencing templates, object-oriented data manage- 
ment, and mesh optimization and refinement strategies. The suite 
of mesh optimization primitives is extended, giving rise to a power- 
ful hybrid method called adaptive free-Lagrange (AFL) which is 
applied to a test problem. 


30123 (UCRL-JC—110809) An attempt at a status report on 
a fast-moving target: CFD. Gresho, P.M. Lawrence Livermore 
National Lab., CA (United States). 22 Apr 1992. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9205119—1: First world conference in ap- 
plied computational fluid dynamics, Basel (Switzerland), 24-28 May 
1992). Order Number DE92017432. Source: OSTI; NTIS; GPO 


It is of course impossible for a single individual to give an objec- 
tive state of the art report on all interesting topic - CFD or 
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otherwise. Even a committee would probably be somewhat “sub- 
jective” or at least biased. Thus the following semi-objective report 
is limited to those items about which | have at least a passing in- 
terest in and - hopefully - a modicum of knowledge about. It is also 
limited by time constraints, both for preparation of this abstract and 
for presentation at the meeting. The following items are addressed 
- to some extent below and to some other extent in the lecture: (1) 
Some Important Issues in Viscous Incompressible Flow, (2) Out- 
flow Boundary Conditions, (3) The Differential-Algebraic Equations 
of Incompressible Flow, (4) Advection-Diffusion, (5) Control Vol 
ume/Finite Volume vis-a-vis Finite Element, (6) The Dynamics of 
Numerics, (7) Contemporary Quotations concerning CFD. While in- 
complete, it is hoped that a reasonable sampling of some of the 
key issues in incompressible CFD are addressed. 


6651 Nuclear Techniques In Condensed Matter 
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Refer also to citation(s) 27280, 27282, 27283, 27284, 27334, 
27372, 27377, 27378, 27379, 27917, 28031, 28675, 28737, 28754 


30124 (ANL/CP-—75680) NMR measurements in solutions of 
dialkylimidazolium haloaluminates. Takahashi, S.; Saboungi, 
M.L.; Klingler, R.J.; Chen, M.J.; Rathke, J.W. Argonne National 
Lab., IL (United States). Jun 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9205102-3: 8. international symposium on molten salts, St. 
Louis, MO (United States), 17-22 May 1992). Order Number 
DE92016777. Source: OSTI; NTIS; GPO Dep. 

27Al and *5Ci NMR spectra of AICl,-1-ethyl-3-methyl imidazolium 
chloride (EMIC) melts were measured for initial compositions rang- 
ing from 50 to 67 mol % AICI, at various temperatures. It was 
shown by changing the preaquisition delay time (DE value) that the 
dominant aluminum species are AICI,~ in the melt formed by mix- 
ing 50 mol % with EMIC and Al,Cl,— in the 67 mol % AICl, mett. 
In the equimolar mixture, the chemical shift of 27Al NMR spectrum 
is 103.28 ppm and the line width is 22.83Hz. In the 67 mol % AICl, 
mixture, the chemical shift is 103.41 ppm and the line width is 
2624Hz. A third species observed at 97 ppm in the 2” Al spectra for 
the 55 and 60 mol % AlCl, mixtures is identified to be a product of 
the reaction with residual water. The relaxation rates for each 
species in the melts were determined. 


30125 (CBPF-NF—-013/91) isomer shifts and chemical bond- 
ing In crystalline Sn(ll) and Sn(iV) compounds. Terra, J.; 
Guenzburger, D. Centro Brasileiro de Pesquisas Fisicas (CBPF), 
Rio de Janeiro, RJ (Brazil). 1991. 34p. Order Number 
DE92641871. Source: OSTI; NTIS (US Sales Only); INIS. 

First-principles self-consistent Local Density calculations of the 
electronic structure of clusters representing Sn(Il) (SnO, SnFo2, 
SnS, SnSe) and Sn(IV) (SnOz, SnF,) crystalline compounds were 
performed. Values of the electron density at the Sn nucleus were 
obtained and related to measured values of the Moessbauer |so- 
mer Shifts reported in the literature. The nuclear parameter of 
119Sn derived was AR/R=(1.58+0.14)x10-*. The chemical bonding 
in the solids was analysed and related to the electron densities ob- 
tained. (author). 


30126 (DOE/ER/45233-7) Application of spin-sensitive 
electron spectroscopies to investigations of electronic and 
magnetic properties of solid surfaces and epitaxial systems: 
Progress report, 1 November 1991-31 October 1992. Walters, 
G.K.; Dunning, F.B. Rice Univ., Houston, TX (United States). Jun 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG05-86ER45233. Order Number DE92018597. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Research in this paper focuses on: Investigation of probing 
depths in electron scattering from epitaxially grown paramagnetic 
films by means of Spin-Polarized Electron Energy Loss Spectrome- 
try (SPEELS). Studies of the dynamics of metastable He(2°S) 
deexcitation at surfaces utilizing Spin-Polarized Metastable Deexci- 
tation Spectroscopy (SPMDS). 


30127 (HMI-B—496) Diffraction methods in condensed mat- 
ter physics. Dachs, H. Hahn-Meitner-institut Berlin GmbH 
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(Germany). Bereich Strukturforschung. Dec 1991. 356p. (in Ger- 
man). Order Number DE92558326. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report deals with complex diffraction problems like diffrac- 
tion in defect materials, inelastic scattering and scattering theory of 
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conference of the Condensed Matter Division of the European 
Physical Society, Prague (Czechoslovakia), 6-9 Apr 1992). In 12th 
general conference of the condensed matter division of the E.P.S. 
V.16A. Order Number DE92642678. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. GADOLINIUM COMPOUNDS/electron spin reso- 
nance; COPPER COMPOUNDS; LANTHANUM COMPOUNDS; 
LUTETIUM COMPOUNDS; TIN COMPOUNDS; X-RAY DIFFRAC- 
TION; YTTERBIUM COMPOUNDS 


30155 (INIS-mf-13336, pp. 153) Enhanced nuclear mag- 
netism in holmium orthoaluminate: an NMR study. Warner, 
S.M. (Manchester Univ. (United Kingdom). Schuster Lab.); Bun- 
bury, D.P.; Carboni, C; Graham, R.G.; McCausland, M.A. 
Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). 
Fyzikaini Ustav; European Physical Society, Geneva (Switzerland). 
1992. 394p. (CONF-920409-: 12. general conference of the Con- 
densed Matter Division of the European Physical Society, Prague 
(Czechoslovakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ALUMINATES/nuclear magnetic resonance; 
HOLMIUM COMPOUNDS/nuclear magnetic resonance; ALUMI- 
NATES; HOLMIUM 165; NMR SPECTRA; PARAMAGNETISM; 
SPIN-LATTICE RELAXATION; TEMPERATURE RANGE 0000- 
0013 K 


30156 (INIS-mf-13336, pp. 155) Electronic structure proper- 
ties of Zn-oxide spinels from ®7Zn Moessbauer spectroscopy. 
Potzel, W. (Technische Univ. Muenchen, Garching (Germany). 
Physikdepartment); Kalvius, G.M.; Schiess!, W.; Karzel, H.; Steiner, 





M.; Halevy, |.; Gal, J.; Schaefer, W.; Will, G. Ceskoslovenska 
Akademie Ved, Prague (Czechoslovakia). Fyzikalni Ustav; Euro- 
pean Physical Society, Geneva (Switzerland). 1992. 394p. 
(CONF-920409-: 12. general conference of the Condensed Matter 
Division of the European Physical Society, Prague (Czechoslo- 
vakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. SPINELS/moessbauer effect; ZINC OXIDES/ 
moessbauer effect; ELECTRONIC STRUCTURE; MAGNETIC 
FIELDS; SPINELS; TEMPERATURE RANGE 0000-0013 K; ZEE- 
MAN EFFECT; ZINC 67 


30157 (INIS-mf—-13336, pp. 156) Moessbauer spectrosc 
on laser irradiated amorphous system. Sorescu, D. (Institutul de 
Fizica Atomica, Bucharest (Romania)); Hening, A.; Mihailescu, N.; 
Barb, D.; Sorescu, M. Ceskoslovenska Akademie Ved, Prague 
(Czechoslovakia). Fyzikaini Ustav; European Physical Society, 
Geneva (Switzerland). 1992. 394p. (CONF-920409-: 12. general 
conference of the Condensed Matter Division of the European 
Physical Society, Prague (Czechoslovakia), 6-9 Apr 1992). In 12th 
general conference of the condensed matter division of the E.P.S. 
V.16A. Order Number DE92642678. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. IRON COMPOUNDS/moessbauer effect; AMOR- 
PHOUS STATE; BORON COMPOUNDS; CARBON COMPOUNDS; 
GAMMA RADIATION; LASER RADIATION; PULSES; SILICON 
COMPOUNDS; SPIN; TEMPERATURE RANGE 0273-0400 K 


30158 = (INIS-mf—13336, pp. 156) 5’Fe Moessbauer study of 
the influence of Sn on formation of the sigma phase in Fe-Cr 
alloys. Costa, B.F. (Coimbra Univ. (Portugal)); Ayres de Campos, 
N.;  Dubiel, S.M. Ceskoslovenska Akademie Ved, Prague 


(Czechoslovakia). Fyzikalni Ustav; European Physical Society, 
Geneva (Switzerland). 1992. 394p. (CONF-920409-: 12. general 
conference of the Condensed Matter Division of the European 
Physical Society, Prague (Czechoslovakia), 6-9 Apr 1992). In 12th 


general conference of the condensed matter division of the E.P.S. 
V.16A. Order Number DE92642678. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. CHROMIUM STEELS/moessbauer effect; AN- 
NEALING; IRON 57; MICROSTRUCTURE; TIN 


30159 (INIS-mf—13336, pp. 172) Moessbauer phase analysis 
of the nanocrystalline alloys. Zoemcik, T. (Ceskoslovenska 
Akademie Ved, Brno (Czechoslovakia). Ustav Fyzikaini Metalurgie). 
Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). 
Fyzikaini Ustav; European Physical Society, Geneva (Switzerland). 
1992. 394p. (CONF-920409-: 12. general conference of the Con- 
densed Matter Division of the European Physical Society, Prague 
(Czechoslovakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. STEELS/moessbauer effect; AMORPHOUS 
STATE; BORON ALLOYS; CRYSTAL STRUCTURE; IRON 57; 
MICROSTRUCTURE; PHASE TRANSFORMATIONS; SILICON AL- 
LOYS; STEELS 


30160 (INIS-mf-13336, pp. 178) Quantitative structural 
analysis of superlattices from X-ray profile refinement. 
Bruynseraede, Y. (Katholieke Universiteit, Leuven (Belgium). Labo- 
ratorium voor Vaste Stof-Fysika en Magnetisme); Vanderstraeten, 
H.; Temst, K.; Fullerton, E.E.; Schuller, |.K. Ceskoslovenska 
Akademie Ved, Prague (Czechoslovakia). Fyzikalni Ustav; Euro- 
pean Physical Society, Geneva (Switzerland). 1992. 394p. 
(CONF-920409-—: 12. general conference of the Condensed Matter 
Division of the European Physical Society, Prague (Czechoslo- 
vakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. CRYSTAL LATTICES/x-ray diffraction; LATTICE 
PARAMETERS; S CODES; SUPERLATTICES; X RADIATION 


30161 (INIS-mf-13336, pp. 178) Heterogeneous microstruc- 
ture of titanium nitride films studied by X-ray diffraction. Kuzel, 
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R. (Karlova Univ., Prague (Czechoslovakia). Fakulta Matematicko- 
Fyzikaini); Cerny, R.; Valvoda, V.; Blomberg, M.; Merisalo, M. 
Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). 
Fyzikaini Ustav; European Physical Society, Geneva (Switzerland). 
1992. 394p. (CONF-920409—: 12. general conference of the Con- 
densed Matter Division of the European Physical Society, Prague 
(Czechoslovakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. TITANIUM  NITRIDES/x-ray diffraction; 
ANISOTROPY; CRYSTAL LATTICES; FILMS; GRAIN ORIENTA- 
TION; MICROSTRUCTURE 


30162 (INIS-mf—13336, pp. 179) Use of the X-ray penetra- 
tion power for stress analysis. Kraus, |. (Ceske Vysoke Uceni 
Technicke, Prague (Czechoslovakia). Fakulta Jaderna a Fysikaine 
Inzenyrska); Ganev, N. Ceskoslovenska Akademie Ved, Prague 
(Czechoslovakia). Fyzikaini Ustav; European Physical Society, 
Geneva (Switzerland). 1992. 394p. (CONF-920409-: 12. general 
conference of the Condensed Matter Division of the European 
Physical Society, Prague (Czechoslovakia), 6-9 Apr 1992). In 12th 
general conference of the condensed matter division of the E.P.S. 
V.16A. Order Number DE92642678. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. STRESS ANALYSIS/x-ray diffraction; ALUMINIUM 
ALLOYS; IRRADIATION; LAYERS; PENETRATION DEPTH; 
RESIDUAL STRESSES; STEELS; SURFACE TREATMENTS; X 
RADIATION 


30163 (INIS-mf-13336, pp. 179) The X-ray diffraction In real 

superlattices. Holy, V. (Universita J.E. Purkyne, 
Brno (Czechoslovakia). Prirodovedecka Fakulta); Kubena, J. 
Ceskosiovenska Akademie Ved, Prague (Czechoslovakia). 
Fyzikaini Ustav; European Physical Society, Geneva (Switzerland). 
1992. 394p. (CONF-920409-—: 12. general conference of the Con- 
densed Matter Division of the European Physical Society, Prague 
(Czechoslovakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. SUPERLATTICES/x-ray diffraction; ALUMINIUM 
ARSENIDES; CRYSTALS; GALLIUM ARSENIDES; LATTICE PA- 
RAMETERS; SUPERLATTICES 


30164 (INIS-mf—13336, pp. 180) Study of He-bubble growth 
in MANET steel by small angle neutron scattering. Albertini, G. 
(Ancona Univ. (Italy). Ist. di Fisica Medica); Carsughi, P.; Rus- 
tichelli, F.; Coppola, R.; Kesternich, W.; Schwhan, D.; Ulimaier, H.; 
Mercurio, G. Ceskoslovenska Akademie Ved, Prague (Czechoslo- 
vakia). Fyzikaini Ustav; European Physical Society, Geneva 
(Switzerland). 1992. 394p. (CONF-920409-: 12. general confer- 
ence of the Condensed Matter Division of the European Physical 
Society, Prague (Czechoslovakia), 6-9 Apr 1992). In 12th general 
conference of the condensed matter division of the E.P.S. V.16A. 
Order Number DE92642678. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Abstract only. MARTENSITIC STEELS/ion implantation; NEU- 
TRONS/small angle scattering; ALPHA PARTICLES; ANNEALING; 
BUBBLES; CROSS SECTIONS; HELIUM; MICROSTRUCTURE; 
NEUTRONS 


30165 (INIS-mf-13336, pp. 181) Structural and transport 
properties of ReSi, 75. Lambert-Andron, B. (Centre National de la 
Recherche Scientifique (CNRS), 38 - Grenoble (France)); Kuhn, 
M.; Madar, R.; Gottlieb, U. Ceskoslovenska Akademie Ved, Prague 
(Czechoslovakia). Fyzikalni Ustav; European Physical Society, 
Geneva (Switzerland). 1992. 394p. (CONF-920409-: 12. general 
conference of the Condensed Matter Division of the European 
Physical Society, Prague (Czechoslovakia), 6-9 Apr 1992). In 12th 
general conference of the condensed matter division of the E.P.S. 
V.16A. Order Number DE92642678. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. RHENIUM  SILICIDES/x-ray diffraction; 
MONOCRYSTALS; TEMPERATURE DEPENDENCE; TEMPERA- 
TURE RANGE 0000-0013 K; TEMPERATURE RANGE 0013-0065 
K; TEMPERATURE RANGE 0273-0400 K; VACANCIES 
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30166 (INIS-mf-13336, pp. 197) X-ray diffraction spectra 
of deterministic non-periodic structures: dynamical vs 
kinematical theory. La Rocca, G.C. (Max-Planck-institut fuer Fes- 
tkoerperforschung, Stuttgart (Germany)); Tapfer, L.; Cingolani, R.; 
Ploog, K. Ceskoslovenska Akademie Ved, Prague (Czechoslo- 
vakia). Fyzikaini Ustav; European Physical Society, Geneva 
(Switzerland). 1992. 394p. (CONF-920409-: 12. general confer- 
ence of the Condensed Matter Division of the European Physical 
Society, Prague (Czechoslovakia), 6-9 Apr 1992). In 12th general 
conference of the condensed matter division of the E.P.S. V.16A. 
Order Number DE92642678. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Abstract only. SUPERLATTICES/x-ray diffraction; | ALU- 
MINIUM ARSENIDES; FOURIER TRANSFORMATION; GALLIUM 
ARSENIDES; PHOTOLUMINESCENCE; SEMICONDUCTOR MA- 
TERIALS; SUPERLATTICES; X-RAY SPECTRA 


30167 (INIS-mf—13336, pp. 246) Elastic and inelastic 
neutron diffraction on antiferromagnetic Bi,CuO,. Ain, M. (Lab- 
oratoire Leon Brillouin (LLB) - Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)); Ambroise, J.P.; Molina, P.; 
Parette, G.; Menelle, A. Dhalenne, G.; Revcolevschi, A. 
Ceskosiovenska Akademie Ved, Prague (Czechoslovakia). 
Fyzikaini Ustav; European Physical Society, Geneva (Switzerland). 
1992. 394p. (CONF-920409-: 12. general conference of the Con- 
densed Matter Division of the European Physical Society, Prague 
(Czechoslovakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ANTIFERROMAGNETIC MATERIALS/neutron 
diffraction, BISMUTH COMPOUNDS; CUPRATES; ELASTIC 
SCATTERING; INELASTIC SCATTERING 


30168 (INIS-mf-13336, pp. 259) X-ray photoelectron diffrac- 


tion study of CO and NO adsorbed on Ni(111). Caputi, L.S. 
(Universita della Calabria, Cosenza (Italy). INFM and Dipartimento 
di Fisica); Agostino, R.G.; Amoddeo, A.; Rotella, A.; Colavita, E.; 


Santaniello, A. Ceskosiovenska Akademie Ved, Prague 
(Czechoslovakia). Fyzikaini Ustav; European Physical Society, 
Geneva (Switzerland). 1992. 394p. (CONF-920409-: 12. general 
conference of the Condensed Matter Division of the European 
Physical Society, Prague (Czechoslovakia), 6-9 Apr 1992). In 12th 
general conference of the condensed matter division of the E.P.S. 
V.16A. Order Number DE92642678. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. CARBON MONOXIDE/x-ray diffraction; NICKEL/ 
x-ray diffraction; NITROGEN OXIDES/x-ray diffraction; ADSORP- 
TION; NICKEL; TEMPERATURE RANGE 0273-0400 K 


30169 (INIS-SU-317/A, pp. 466-467) A simple method of 
quality control of the HTSC’s. Bryantsev, V.Ya. (Vsesoyuznyj 
Nauchno-Issiedovatel’skij Inst. Ehlektromekhaniki, Moscow (Rus- 
sian Federation)); Vol'skij, A.A.; Granovskij, E.B.; Kalashnikov, 
R.V.; Trusov, N.B. AN SSSR, Moscow (Russian Federation). Inst. 
Metallurgii; AN SSSR, Moscow (Russian Federation). Inst. Ob- 
shchej i Neorganicheskoj Khimii. 1989. 511p. (in Russian). 
(CONF-8809536-: 1. All-Union conference on physical chemistry 
and technology of high-temperature superconducting materials, 
Moscow (USSR), 13-15 Sep 1988). In Physical chemistry and 
technology of high-temperature superconducting materials: Pro- 
ceedings of conference. Order Number DE92001397. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A simple method of quick diagnostics of HTSC samples quality 
is proposed. The Faraday-Saxmith method was used to determine 
magnetic susceptibility of the samples, based on measurements of 
a force acting on a sample in a magnetic field. The study was car- 
ried out using Y-Ba-Cu-O ceramic samples made under different 
technological conditions. 2 refs.; 2 figs. 


30170 (KlYal-91-34) The phase diagrams and substitution 
kinetics of the reaction mixture components for air gel pr: 
rations from the slow neutron transmission data. Bulavin, L.A.; 
Wvanitskij, V.B.; Ivanitskij, P.G.; Klepko, V.V.; Mel’nichenko, Yu.B. 
AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 
1992. 12p. (In Russian). Order Number DE92642703. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The procedure of investigation of mutual solubility and diffusion 
of different solvents in the silica organic gels by slow neutron trans- 
mission technique was described. The concentration dependences 
of different liquid diffusion coefficients in porous silica medium were 
determined. It is established that the mobility of liquid molecules in 
the pores of silica-organic gels is changed due to the steric restric- 
tions. (author) 12 refs.; 9 figs. 


30171 (LNS-162) Neutron diffraction studies of light in- 
duced structure changes in sodiumnitroprusside and related 
systems. Ruedlinger, M. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). Eidgenoessische Technische Hochschule, Zuerich 
(Switzerland). Lab. fuer Neutronenstreuung. Mar 1992. 123p. (in 
German). Order Number DE92642704. Source: OSTI; NTIS; INIS. 

Sodiumnitroprusside (SNP, NagFe(CN)sNO.sD20) can be trans- 
formed into extremely long-lived (r>10’ s) electronically excited 
states (MS,,MS,) at temperatures below 200 K and 160 K, respec- 
tively, using polarized light of wavelengths 350 nm<A<580 nm. 
These metastable states have different physical properties, e.g. 
concerning optical absorption. There are two possible applications 
for SNP: at low temperature SNP can be used for holographic in- 
formation storage and at room temperature as a fast optical switch. 
In this work the chemical structure of the electronic ground state, 
the two metastable states and the time dependence of the excita- 
tion process were investigated by means of neutron diffraction on 
single crystals. For the first time the chemical structure of an elec- 
tronical excited molecule was determined directly. We showed the 
population process to be a two step excitation where the 
metastable state MS, can not be populated unless some molecules 
are in the excited state MS,,. The SNP molecule is of octahedral 
shape with the iron in the centre. The basic plane is put up by four 
cyanide ligands. Perpendicular to this plane lies a special bond 
axis composed of an additional cynid and a NO-ligand. All changes 
in the chemical structure of the metastable states are localized on 
this bond axis. An increase in the bondiengths of the NO-ligand as 
well as between it and the iron was found. A decrease in the iron 
cyanid bond occurred. The changes found in the diffraction experi- 
ments have been compared with data derived from Raman and 
infrared measurements using the rule of Badger/Herschbach/ 
Laurie. Reasonable agreement was found. The decrease in the 
iron cynid bond was first found by neutron diffraction experiments 
and later was confirmed by reexarnination of optical measure- 
ments. (author) figs., tabs., 84 refs. 


30172 (UCRL-JC—110753) Applications of energy loss con- 
trast STIM. Bench, G.; Saint, A.; Legge, G.J.F.; Cholewa, M. 
Lawrence Livermore National Lab., CA (United States). 26 May 
1992. 23p. Sponsored by USDOE, Washington, DC (United 
States); Australian Research Council, Canberra (Australia). DOE 
Contract W-7405-ENG-48. (CONF-9206201—4: 3. international con- 
ference on nuclear microprobe technology and applications, 
Uppsala (Sweden), 8-12 Jun 1992). Order Number DE92017254. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Scanning Transmission lon Microscopy (STIM) with energy loss 
contrast is a quantitative imaging technique. A focussed MeV ion 
microbeam is scanned over the sample and measured energy 
losses of residual ions at each beam location are used to provide 
the contrast in the image. The technique is highly efficient as al- 
most every ion carries useful information from which quantitative 
data can be obtained. The high efficiency of data collection at 
present necessitates the use of small beam currents. Therefore 
small apertures can be used and fine spatial resolution can be 
achieved. High efficiency also makes it possible to collect large 
data sets for high definition imaging with a small radiation dose. 
Owing to the simple relationship between energy loss and areal 
density, STIM with energy loss contrast can provide a quantitative 
image that can be used to obtain areal density information on the 
sample. These areal density maps can be used not only to provide 
a high resolution image of the sample but also to normalise Parti- 
cle Induced Xray Emission (PIXE) data. The small radiation dose 
required to form these areal density maps also allows one to use 
STIM with energy loss contrast to quantitatively monitor ion beam 
induced specimen changes caused by higher doses and dose 
rates used in other microanalytical techniques. STIM with energy 
loss contrast also provides the possibility of stereo imaging and ion 





microtomography. STIM has also been used in conjunction with 
channeling to explore transmission channeling in thin crystals. This 
paper will discuss these applications of STIM with energy loss con- 
trast and look at further developments from them. 
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Refer also to citation(s) 28677, 28678, 28790, 28830, 28905, 
29184, 29214, 29216, 30100 


30173 (ANL/CP—76634) Moessbauer-Fresnel zone plate as 
nuclear monochromator. Mooney, T.M.; Alp, E.E.; Yun, W.B. Ar- 
gonne National Lab., IL (United States). Jun 1992. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-920768-2: Conference on physics and 
engineering of advanced detectors and collection/focusing systems, 
San Diego, CA (United States), 19-24 Jul 1992). Order Number 
DE92018179. Source: OSTI; NTIS; INIS; GPO Dep. 

Zone plates currently used in x-ray optics derive their focusing 
power from (a spatial variation of) the electronic refractive index — 
that is, from the collective effect of electronic x-ray-scattering am- 
plitudes. Nuclei also scatter x rays, and resonant nuclear-scattering 
amplitudes, particularly those associated with Moessbauer fluores- 
cence, can dominate the refractive index for x-rays whose energies 
are very near the nuclear-resonance energy. A zone plate whose 
Fresnel zones are filled alternately with 5”Fe and 5®Fe (°’Fe has a 
nuclear resonance of natural width T = 4.8 nano-eV at 14.413 keV; 
56Fe has no such resonance) has a resonant focusing efficiency; it 
focuses only those x-rays whose energies are within several IT of 
resonance. When followed by an absorbing screen with a small 
pinhole, such a zone plate can function as a synchrotron-radiation 
monochromator with an energy resolution of a few parts in 10°. 
The energy-dependent focusing efficiency and the resulting time- 
dependent response of a resonant zone plate are discussed. 


30174 (INIS-mf-13208, pp. 365) Effect of ion implantation 
in LPE grown (YEu)s(FeGa)s 0,2 garnet films. Singh, L.N. (in- 
dian Inst. of Tech., Bombay (india). Dept. of Physics); Srivastava, 
C.M. Department of Atomic Energy, Bombay (india). Board of Re- 
search in Nuclear Sciences. Jan 1991. 511p. (CONF-9101139-—: 
Solid state physics symposium, Bombay (india), 1-4 Jan 1991). In 
Proceedings of the solid state physics symposium held at Bombay 
during January 1-4, 1991. Vol. 33C. Order Number DE92001395. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. EUROPIUM OXIDES/ion im- 
plantation; EUROPIUM OXIDES‘thin films; GALLIUM OXIDES/ion 
implantation; GALLIUM OXIDES/thin films; IRON OXIDES/ion im- 
plantation; IRON OXIDES/thin films; THIN FILMS/ion impiantation; 
YTTRIUM OXIDES/ion implantation; YTTRIUM OXIDES/thin films; 
ANISOTROPY; ARGON; LINE WIDTHS; MONOCRYSTALS; 
PHYSICAL RADIATION EFFECTS; TEMPERATURE DEPEN- 
DENCE; TEMPERATURE RANGE 0065-0273 K; TEMPERATURE 
RANGE 0273-0400 K 


30175 (INIS-mf-13329, pp. 12-14) Enhanced depth and 
mass resolution with HIRBS. Yang, Quing (Newcastle Univ. (Aus- 
tralia). Dept. of Physics); O’Connor, DwJ.; MacDonald, RJ. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). 1991. 212p. (CONF-9111178-: 7. Australian confer- 
ence on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 
niques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It has been recognized that heavy ion Rutherford backscattering 
(HIRBS) has several advantages over conventional RBS using 
hydrogen or helium ions. The principal advantage is the mass res- 
olution and sensitivity. A systematic study of the energy loss and 
straggling of MeV heavy ions has been conducted and an empiri- 
cal expression for these terms has allowed the development of a 
realistic computer simulation which accurately predicts the energy 
spectra for a wide range of energies, projectiles and targets. In 
parallel with that, study measurements of the depth resolution of 
Si/Ge multilayer films using 4-6MeV C projectiles has been used to 
verity the simulation. 8 refs., 2 figs. 
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30176 (INIS-mf-13329, pp. 31-33) Low energy lon beam 
epitaxy and damage: an ion scattering study. Orrman-Rossiter, 
K.G. (Salford Univ. (United Kingdom). Dept. of Electrical Engineer- 
ing); Al-Bayati, A.H.; Armour, D.G. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights (Australia). 1991. 212p. 
(CONF-9111178—: 7. Australian conference on nuclear techniques 
of analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Aus- 
tralian conference on nuclear techniques of analysis: proceedings. 
Order Number DE92001401. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this paper, the application of the low energy ion beam epitaxy 
to the study of the effects of low energy Cl*, Ar* and Si* bombard- 
ment of a Si (001) surface is described. This also involved a study 
of the effects of various Si pretreatments, such as : HF etching, 
high temperature (1350 -1450K) in situ desorption, and ion bom- 
bardment cleaning. For the bombardment energy range of interest 
from about 20 eV up to a few hundred eV, the radiation damage 
due to bombardment with the gaseous species is restricted to the 
first few nanometers and it is essential to analyse the damaged re- 
gion in-situ since exposure to atmosphere, or even pressures as 
high as 10-© - 10-7 mbar during transfer may completely obscure 
the effects of the bombardment. Similarly, films growth by direct ion 
beam deposition using Si* ions must also be analysed without re- 
moval from an ultra-high vacuum environment. It is concluded that 
in ion beam deposition the defect behaviour observed in the Ar* 
and Cl* bombardments is retained and high quality epitaxial films 
could not be grown at energies above about 20 eV. The success 
of any technique for growing good quality epitaxial thin films de- 
pends critically on the initial condition of the substrate surface. 9 
refs., 2 figs. 


30177 (INIS-mf-13329, pp. 34) lon beam mixing in SIMS 
profiling of the thin buried layers. Petravic, M. (Australian Na- 
tional Univ., Canberra (Australia). Research School of Physical 
Sciences); Elliman, R.G.; Williams, J.S. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights (Australia). 1991. 212p. 
(CONF-9111178—: 7. Australian conference on nuclear techniques 
of analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Aus- 
tralian conference on nuclear techniques of analysis: proceedings. 
Order Number DE92001401. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. (ON MICROPROBE ANALYS!S‘thin films; 
1ON PROBES/mass spectroscopy; ION PROBES/secondary emis- 
sion, ACCURACY; DEPTH; EXPERIMENTAL DATA; GALLIUM 
ARSENIDES; GERMANIUM; INCIDENCE ANGLE; KEV RANGE 
01-10; SILICON; SPATIAL DISTRIBUTION 


30178 (INIS-mf-13329, pp. 40-43) lon beam induced epitax- 
jal crystallization of sapphire. Zhou, W. (Royal Melbourne inst. 
of Tech. (Australia)); Sood, D.K.; Elliman, R.G.; Ridgway, M.C. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). 1991. 212p. (CONF-9111178-: 7. Australian confer- 
ence on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 
niques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The recrystallization of an amorphous Al2,O3 layer on a crys- 
talline substrate has been induced by high energy ion irradiation at 
a temperature as low as 400 deg C. At such a temperature, the 
rate of thermally induced recrystallization is negligible. The extent 
of crystallization and the redistribution of In atoms during ion beam 
induced epitaxial crystallization (IBIEC) have been compared with 
thermal annealing behaviour at 700 deg. C. The most striking dif- 
ferences between the two annealing regimes are that IBIEC at low 
temperatures results in more extensive epitaxy, which is insensitive 
to the presence of In, and reduced In redistribution. 14 refs., 2 figs. 


30179 (INIS-mf-13329, pp. 44-47) Modification and analysis 
by lon beams in studies of semiconductor devices. Svensson, 
B.G. (Australian National Univ., Canberra (Australia). Research 
School of Physical Sciences and Engineering). Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights (Australia). 1991. 
212p. (CONF-9111178-—: 7. Australian conference on nuclear tech- 
niques of analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th 
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Australian conference on nuclear techniques of analysis: proceed- 
ings. Order Number DE92001401. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This contribution provides a short overview of recent findings in 
the fields of control of carrier life time in silicon power devices by 
MeV ions and analysis of dopant and impurity distributions in semi- 
conductor structures by secondary ion mass spectrometry. 14 refs., 
6 figs. 


30180 (INIS-mf—13329, pp. 55-62) Progress in ion beam op- 
timization of materials. Zou, Shichang (Academia Sinica, 
Shanghai (China). Shanghai Institute of Metallurgy). Australian Inst. 
of Nuclear Science and Engineering, Lucas Heights (Australia). 
1991. 212p. (CONF-9111178—: 7. Australian conference on nuclear 
techniques of analysis, Melbourne (Australia), 20-22 Nov 1991). In 
7th Australian conference on nuclear techniques of analysis: 
ceedings. Order Number DE92001401. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The main progress in materials modification by ion beam tech- 
nology at the Shanghai Institute of Metallurgy is reported. The 
production of SIMOX and SIMNI by high dose implantation of Ot 
and N+ ions, synthesis of TiN, SI3N4, and other hard coatings by 
ion beam enhanced deposition, epitaxial growth of high Te super- 
conductive thin films and their damaging behavior under ion beam 
bombardment, and surface modification of semiconductors, metals 
and polymers by ion implantation, have been widely investigated. 
In addition, industrial application trials were carried out. 28 refs., 17 
figs. 


30181 (INIS-mf-13329, pp. 63-65) Dechanneling due to nu- 
clear microprobe induced swelling. Dooley, S.P. (Melbourne 
Univ., Parkville (Australia). School of Physics); Jamieson, D.N. 
Australian inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). 1991. 212p. (CONF-9111178-: 7. Australian confer- 
ence on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 
niques of analysis: proceedings. Order Number DE92001401. 


Source: OSTI; NTIS (US Sales Only); INIS. 

Beam induced swelling was found to be the most significant 
cause of dechannelling for H®+ and H* microprobe measurements 
of the crystallinity of single crystals for irradiated regions of sizes 
typical of microprobe scans (~ 100 x 100 um). Swelling causes 


tilting the crystal axis at the edge of the irradiated region, as the 
surface layers must be tilted to accomodate the height difference. 
Dechannelling is due to point defect creation, but swelling induced 
misalignment is an additional mechanism. The tilting of the axis 
causes significant dechannelling when the tilt reaches a few tenths 
of a degree. The results of this study show that the dechannelling 
produced by the surface swelling had a significant effect on the re- 
sults of previous MeV energy He* ion beam damage studies on 
silicon carried out with high doses. All previous studies were car- 
ried out with small regions of irradiation (size < 100 um) where the 
present study shows that swelling induced misalignment is the 
dominant dechannelling mechanism. It is concluded that the effect 
of dechannelling due to swelling at the edge of the irradiated re- 
gion is not significant for large scans or low doses used in routine 
analysis. Also the use of lower beam current and target heating 
increase the relative rate of annealing of point defects. Such strate- 
gies allows higher doses to be used than those suggested from a 
simple extrapolation of the results of damage studies carried out 
with high fluxes on regions of a few tens of microns. 7 refs., 4 figs. 


30182 (INIS-mf-13329, pp. 70-72) High dose titanium im- 
plantation of silicon. Evans, P.J. (Australian Nuclear Science and 
Technology Organisation, Lucas Heights (Australia)); Johnston, 
E.P.; Lumpkin, G.; Brown, |.G. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights (Australia). 1991. 212p. (CONF- 
9111178: 7. Australian conference on nuclear techniques of 
analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Australian 
conference on nuclear techniques of analysis: proceedings. Order 
Number DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ION IMPLANTATION/ion sources; ION IM- 
PLANTATIONAtitanium; SILICON/ion implantation; EXPERIMENTAL 
DATA; TITANIUM; SILICON; SURFACES; TEMPERATURE DE- 
PENDENCE 
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30183 (INIS-mf-13329, pp. 145-147) Burled SiOz layer for- 
mation in Si with an MeV O ion beams. Ellingboe, S. (Australian 
National Univ., Canberra (Australia). Research School of Physical 
Sciences); Ridgway, M.C.; Schultz, P.J. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights (Australia). 1991. 212p. 
(CONF-9111178—: 7. Australian conference on nuclear techniques 
of analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Aus- 
tralian conference on nuclear techniques of analysis: proceedings. 
Order Number DE92001401. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The present report investigates the formation of buried SiO. lay- 
ers in Si with a 1 MeV O* ion beam as a function of implant 
temperature and dose. (100) Si substrates were implanted at tem- 
peratures of 150, 300, 450 deg C. to ion doses of 0.73, 1.45, 2.18 
x 10'8 cm-2 with current densities of 10-12 »A/cm?. The doses 
studied are approximately equal to and below the required for stoi- 
chiometric SiO. formation. The ion beam was electrostatically 
scanned over an area of 2.2 cm? and all implants were performed 
using the high energy, high current ion implanter at the Australian 
National University. Following the implantation, the samples were 
capped with SiO2 and annealed at 1350 deg. C for 2 hours. The 
samples were characterized using Rutherford backscattering com- 
bined with channeling using 3 MeV He** ions. 5 refs., 2 figs. 


30184 (INIS-mf—13329, pp. 160-162) The application of sin- 
gle ions using an lon microprobe. Laird, J.S. (Melbourne Univ., 
Parkville (Australia). School of Physics); Saint, A.; Moloney, G.R.; 
Legge, G.J.F. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights (Australia). 1991. 212p. Sponsored by Australian 
Research Council, Canberra (Australia). (CONF-9111178-: 7. Aus- 
tralian conference on nuclear techniques of analysis, Melbourne 
(Australia), 20-22 Nov 1991). In 7th Australian conference on nu- 
clear techniques of analysis: proceedings. Order Number 
DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

Single ion microbeams are now being used in numerous areas 
of materials research where the sensitivity offered by a single 
event is somehow advantageous. In biological damage studies, 
cells have been irradiated using collimated ion microbeams. Radia- 
tion induced chromosomal mutations and their consequences can 
be examined using single ions accurately directed to sensitive cell 
regions during such crucial cell phases as mitosis. One is thus 
able to selectively damage any region where the effect may be of 
use in understanding genetic mutations. Such applicability deemed 
it profitable for similar work to be carried out at the University of 
Melbourne’s Microanalytical Research Centre. The submicron reso- 
lution available on the Melbourne system gives a much greater 
spatial sensitivity to that of systems elsewhere allowing analyses 
on materials where the ion positioning is critical. Over the past 12 
months much effort has been put into developing a single ion mi- 
crobeam to be used in such experiments as discussed above. This 
paper presents the progress as made to date and discusses appli- 
cations both present and future. 3 refs., 2 figs. 


30185 = (INIS-mf—13329, pp. 104-106) Skipping motion. Smith, 
S. (Newcastle Univ. (Australia). Dept. of Physics); O’Connor, D.J. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). 1991. 212p. (CONF-9111178-: 7. Australian confer- 
ence on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 
niques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The first prediction of the phenomena of 'skipping’ of particles off 
surfaces was made in 1979 by Otsuki. The effect was postulated to 
involve the image potential of an ion near a surface. As the ion ap- 
proaches a surface the attractive potential developed by the image 
charge in the surface produces a bound state in the surface re- 
gion. If the ion loses sufficient perpendicular momentum it can be 
trapped into that potential. A necessary, but not sufficient, condition 
for the observation of skipping is that a series of discrete energy 
loss peaks appear in the energy spectra corresponding to oscilla- 
tions in the bound state. To clarify the effect a sequence of 
measurements are currently underway and preliminary results are 
reported. The first measurements conducted were the inert gases 
He, Ne and Ar. Further experiments will involve O, H and Cu as 





projectiles on the Cu sample. Clearly Ar demonstrates a slightly dif- 
ferent behaviour to that of He and Ne, however the results are not 
consistent with observations of the behaviour of ions. 3 refs., 1 fig. 


30186 (INIS-mf-13329, pp. 142-144) A RBS-C of the 
annealing of Mg implanted single crystal Ni. Rao, Z. (Australian 
National Univ., Canberra (Australia). Research School of Physical 
Sciences); Williams, J.S.; Sood, D.K. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights (Australia). 1991. 212p. 
(CONF-9111178-: 7. Australian conference on nuclear techniques 
of analysis, Melbourne (Australia), 20-22 Nov 1991). In 7th Aus- 
tralian conference on nuclear techniques of analysis: proceedings. 
Order Number DE92001401. Source: OSTI; NTIS (US Sales Only); 
INIS. 

As a chemically reactive element with beneficial effect in nickel 
alloys, Mg was chosen as implanted species into nickel in recent 
high temperature oxidation studies. In order to gain better under- 
standing of the mechanism involved in these studies, the annealing 
behaviour of single crystal Ni implanted with high dose Mg has 
been studied using Rutherford backscattering and channeling tech- 
nique (RBS-C). An increase in the disorder of the crystal in implant 
projected range was observed when the sample was heated up to 
580 deg. C. This may result from a microstructural change which 
occurred during disorder evolution. Some Mg migrated to the sam- 
ple surface during 700 deg. anneals. It was thus shown that strong 
correlation between the disorder and the implants apparently 
existed. Further examinations, including transmission electron mi- 
croscopy are planned to clarify the nature of the microstructural 
changes. 7 refs., 1 fig. 


30187 (INIS-mf—13336, pp. 1) ye X-ray scattering. 
Lander, G.H. (Commission of the European Communities, 


Karlsruhe (Germany, F.R.). European Inst. for Transuranium Ele- 
ments). Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). 
Fyzikaini Ustav; European Physical Society, Geneva (Switzerland). 
1992. 394p. (CONF-920409—: 12. general conference of the Con- 
densed Matter Division of the European Physical Society, Prague 
(Czechoslovakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. SCATTERING/magnetic moments; X RADIATION 


scattering; PHOTON BEAMS; SCATTERING; SYNCHROTRONS; 
WEAK INTERACTIONS 


30188 (INIS-mf—13336, pp. 126) Deep levels in silicon after 
neutron irradiation. Mudron, J. (Technical University, Liptovsky 
Mikulas (Czechoslovakia). Faculty of Applied Electronics); Sutta, 
P.; Macko, L.; Pogany, D.; Macko, P.; Ballo, -P. Ceskoslovenska 
Akademie Ved, Prague (Czechoslovakia). Fyzikaini Ustav; Euro- 
pean Physical Society, Geneva (Switzerland). 1992. 394p. 
(CONF-920409-—: 12. general conference of the Condensed Matter 
Division of the European Physical Society, Prague (Czechoslo- 
vakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. SILICON/fast neutrons; P-N JUNCTIONS; PHYSI- 
CAL RADIATION EFFECTS; POINT DEFECTS; SILICON; 
SPECTROSCOPY 


30189 (INIS-mf—13336, pp. 184) Influence of electric, 
magnetic fields and irradiation on the properties of incommen- 
surate structures. Polovinko, |.|. (L’vovskij Gosudarstvennyj Univ., 
Lvov (Ukraine)); Sveleba, S.A.; Zhmurko, V.S.; Kapustianik, V.B. 
Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). 
Fyzikaini Ustav; European Physical Society, Geneva (Switzerland). 
1992. 394p. (CONF-920409-: 12. general conference of the Con- 
densed Matter Division of the European Physical Society, Prague 
(Czechoslovakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. CRYSTAL STRUCTURE/physical radiation effects; 
CRYSTAL DEFECTS; ELECTRIC FIELDS; MAGNETIC FIELDS; X 
RADIATION 


30190 (INIS-mf-13336, pp. 101) EPR In Irradiated poly- 
acetylene. Hola, O. (Slovenska Vysoka Skola_ Technicka, 
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Bratislava (Czechoslovakia). Chemickotechnologicka Fakulta). 
Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). 
Fyzikalni Ustav; European Physical Society, Geneva (Switzerland). 
1992. 394p. (CONF-920409-: 12. general conference of the Con- 
densed Matter Division of the European Physical Society, Prague 
(Czechoslovakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. PARAMAGNETISMphysical radiation effects; 
POLYMERS/physical radiation effects; ELECTRON SPIN RESO- 
NANCE; GAMMA RADIATION; PARAMAGNETISM; POLYMERS 


30191 (INIS-mf-13336, pp. 125) The effect of electron irra- 
diation dose on the profile of the introduced defects in GaAs 
VPE layers. Kourkoutas, C.D. (TEI, Athens (Greece). Dept. of 
Physics, Chemistry and Materials Technology); Kovacs, B.; Szent- 
pali, B.; Somogyi, K.; Euthymiou, P.C.; Zardas, G.E.; , 
P.C. Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). 
Fyzikaini Ustav; European Physical Society, Geneva (Switzerland). 
1992. 394p. (CONF-920409-: 12. general conference of the Con- 
densed Matter Division of the European Physical Society, Prague 
(Czechoslovakia), 6-9 Apr 1992). In 12th general conference of the 
condensed matter division of the E.P.S. V.16A. Order Number 
DE92642678. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. GALLIUM ARSENIDES/physical radiation effects; 
CRYSTAL DEFECTS; ELECTRIC CONDUCTIVITY; ELECTRONS; 
IRRADIATION; TEMPERATURE RANGE 0273-0400 K; TRAPS 


30192 (INIS-mf-13336, pp. 125) Electrical properties of lon 

lon induced defects in silicon. Hazdra, P. (Ceske 
Vysoke Uceni Technicke, Prague (Czechoslovakia). Fakulta Elek- 
trotechnicka); Kejhar, M.; Haslar, V. Ceskoslovenska Akademie 
Ved, Prague (Czechoslovakia). Fyzikaini Ustav; European Physical 
Society, Geneva (Switzerland). 1992. 394p. (CONF-920409-: 12. 
general conference of the Condensed Matter Division of the Euro- 
pean Physical Society, Prague (Czechoslovakia), 6-9 Apr 1992). In 
12th general conference of the condensed matter division of the 
E.P.S. V.16A. Order Number DE92642678. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Abstract only. ION IMPLANTATION/crystal defects; SILICON/ 
crystal defects; IRRADIATION; N-TYPE CONDUCTORS; RECOM- 
BINATION; SILICON; SILICON 28; TEMPERATURE RANGE 
0273-0400 K; TEMPERATURE RANGE 0400-1000 K 


30193 (SAND-92-1299C) Quantum-resolved stimulated 
surtace reactions. Orlando, T.M.; Burns, A.R.; Stechel, E.B.; Jen- 
nison, D.R. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-920462- 
4: Workshop on desorption induced by electronic transitions, Taos, 
NM (United States), 1-4 Apr 1992). Order Number DE92016552. 
Source: OSTI; NTIS; GPO Dep 

Stimulated reactions on Pt(111) surfaces containing coadsor- 
bates have been probed using laser resonance-enhanced 
multiphoton ionization (REMP!) spectroscopy of the neutral prod- 
ucts. In particular, the electron stimulated dissociation products of 
NOz2(a) coadsorbed with up to 0.75 ML of atomic O on Pt(111) has 
been studied. The coadsorbed O causes a large enhancement of 
the specific dissociation yield, a narrowing of the NO translational 
energy, a reduction of the NO internal energy, and the release of 
the O dissociation fragment into the gas phase. Reactive scattering 
between coadsorbates has also been studied. Specifically, NO2(d) 
production has been observed during electron-beam irradiation of 
NO coadsorbed with O2 on Puiett). The NO2(d) was indirectly 
observed as NO(v=5) and O(°P;) gas phase photodissociation 
fragments. We assign NO production to an electron-stimulated 
surface reaction involving a collision between energetic O atoms 
and adsorbed NO. 


6654 Quantum Physics Aspects of Condensed 
Matter 


30194 (DOE/ER/45378-T3) Quantum fluctuations in meso- 
scopic systems: Il, Summary of previous research: Progress 
report, 1990-1991. California Univ., Los Angeles, CA (United 
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States). Dept. of Physics. [1991]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-88ER45378. 
Order Number DE92015609. Source: OSTI; NTIS; GPO Dep. 

This summarizes results from the current DOE funding period (9/ 
88-9/91). Analytical results are presented on the subject of the uni- 
versal conductance fluctuations in mesoscopic conductors, in 
particular the connection with low temperature 1/F noise magni- 
tudes in disordered systems. Novel correlations in laser speckle 
patterns are discussed. And other results on the quantum transport 
in mesoscopic electronic systems are described. (GHH) 


665410 Superconductivity 


Refer also to citation(s) 28703, 28723, 28725, 28734, 28736, 
29089, 29139, 30169 


30195 (CONF-9204167—1) Theory of normal metals. Mahan, 
G.D. (Tennessee Univ., Knoxville, TN (United States). Dept. of 
Physics and Astronomy). Oak Ridge National Lab., TN (United 
States). 9 Jun 1992. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional Center for Theoretical Physics (ICTP) spring college on 
superconductivity; Trieste (Italy); 27 Apr - 30 jun 1992. Order Num- 
ber DE92016828. Source: OSTI; NTIS; INIS; GPO Dep. 

The organizers requested that | give eight lectures on the theory 
of normal metals, “with an eye on superconductivity.” My job was 
to cover the general properties of metals. The topics were selected 
according to what the students would need to known for the follow- 
ing lectures on superconductivity. My role was to prepare the 
ground work for the later lectures. The problem is that there is not 
yet a widely accepted theory for the mechanism which pairs the 
electrons. Many mechanisms have been proposed, with those of 
phonons and spin fluctuations having the most followers. So | tried 
to discuss both topics. | also introduced the tight-binding model for 
metals, which forms the basis for most of the work on the cuprate 
superconductors. 


30196 (IFT-P-036/91) Cooper pairing with a one 
dimensional 6-potential. Aguilera-Navarro, V.C. (North Dakota 
State Univ., Fargo, ND (USA). Dept. of Physics); Llano, M. de. In- 
stituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). Oct 1991. 
12p. Order Number DE92642078. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Pairing is empirically present in all known superconductors, 
whether the old low-temperature elemental ones or the newer high- 
temperature cuprates. The phenomenon is explained and derived, 
analytically and graphically, in a simple one-dimensional model 
with an attractive 5-potential, and has pedagogical value for quan- 
tum and solid-state physics courses at any level. The model also 
displays a smooth continuous evolution from the losely-bound, 
strongly-overlapping Cooper pair extreme of low-temperature, to 
the well-separated, tightly-bound composite bosons extreme more 
characteristic of high-temperature superconductivity. (author). 


30197 (IFT-P-038/91) BCS universal constants for high- 
temperature superconductivity. Aguilera-Navarro, V.C. (North 
Dakota State Univ., Fargo, ND (USA). Dept. of Physics); Llano, M. 
de. Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). Oct 
1991. 15p. Order Number DE92642079. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Weak-coupling BCS superconductivity theory is shown to admit a 
more general T. formula wherein T. approaches zero somewhat 
faster than with the BCS T, formula. This allows some recent em- 
pirical values for ceramic superconductors of the gap-to-T. ratio 
smaller than the universal BCS value of 3.53 not to be inconsistent 
with weak electron-boson coupling. Similarly, other universal con- 
stants related to specific heat and critical magnetic field will be 
modified. (author). 


30198 (INIS-SU-317/A, pp. 464-465) High temperature su- 
perconductivity and ferroelectricity in metal oxides. Venevtsev, 
Yu.N. (Nauchno-lssledovatel'skij Fiziko-Khimicheskij Inst., Moscow 
(Russian Federation)); Bogatko, V.V.; Popadejkin, I.A. AN SSSR, 
Moscow (Russian Federation). Inst. Metallurgii; AN SSSR, Moscow 
(Russian Federation). Inst. Obshchej i Neorganicheskoj Khimii. 
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1989. 5141p. (in Russian). (CONF-8809536-: 1. All-Union confer- 
ence on physical chemistry and technology of high-temperature 
superconducting materials, Moscow (USSR), 13-15 Sep 1988). In 
Physical chemistry and technology of high-temperature supercon- 
ducting materials: Proceedings of conference. Order Number 
DE92001397. Source: OSTI; NTIS (US Sales Only); INIS. 

According to the earlier publications, coexistence of supercon- 
ductive and ferroelectrical properties in oxides, and availability of 
relationship between them are considered. The analysis of the data 
on Cu-containing perovskites has shown that HTSCs combine su- 
perconductive and ferroelectric properties, that can provide for 
unique aplications of these materials in future. 18 refs. 


30199 (INIS-SU-317/A, pp. 470-471) On the theory of su- 
perconductivity of ceramics systems. Savchenko, M.A. 
(Moskovskij Inst. Radiotekhniki, Ehlektroniki i Avtomatiki, Moscow 
(Russian Federation)); Stefanovich, A.V. AN SSSR, Moscow (Rus- 
sian Federation). Inst. Metallurgii; AN SSSR, Moscow (Russian 
Federation). Inst. Obshchej i Neorganicheskoj Khimii. 1989. 511p. 
(in Russian). (CONF-8809536-: 1. All-Union conference on physi- 
cal chemistry and technology of high-temperature superconducting 
materials, Moscow (USSR), 13-15 Sep 1988). In Physical 
chemistry and technology of high-temperature superconducting ma- 
terials: Proceedings of conference. Order Number DE92001397. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Resonance interaction between spin fluctuations and phonons in 
a quasilinear approximation, providing to determine a quasiparticle 
exchanged between electrons, which form a pair, is considered. 2 
refs. 


30200 (INIS-SU-317/A, pp. 472-473) Fluctuative theory of 
superconductivity of the ceramics systems. Savchenko, M.A. 
(Moskovskij Inst. Radiotekhniki, Ehlektroniki i Avtomatiki, Moscow 
(Russian Federation)); Stefanovich, A.V. AN SSSR, Moscow (Rus- 
sian Federation). Inst. Metallurgii; AN SSSR, Moscow (Russian 
Federation). Inst. Obshchej i Neorganicheskoj Khimii. 1989. 511p. 
(In Russian). (CONF-8809536-: 1. All-Union conference on physi- 
cal chemistry and technology of high-temperature superconducting 
materials, Moscow (USSR), 13-15 Sep 1988). In Physical 
chemistry and technology of high-temperature superconducting ma- 
terials: Proceedings of conference. Order Number DE92001397. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Fluctuative theory of high-temperature superconductivity of La- 
Ba-Cu-O type ceramics system is considered. The analysis of the 
results obtained have provided to make a conclusion that it is pos- 
sible to elevate the critical temperature, if Cu-O complexes in 
ceramic superconductors are substituted for exchangely bound 
complexes, containing elements with a smaller ion radius and 
mass, which must be as small as possible. 9 refs. 


30201 
tors in producing of the HTSC materials. Voichenkova, R.A. AN 
SSSR, Moscow (Russian Federation). Inst. Metallurgii; AN SSSR, 
Moscow (Russian Federation). Inst. Obshchej i Neorganicheskoj 
Khimii. 1989. 511p. (In Russian). (CONF-8809536—: 1. All-Union 


(INIS-SU-317/A, pp. 477-478) About the outside fac 


conference on physical chemistry and technology of high- 
temperature superconducting materials, Moscow (USSR), 13-15 
Sep 1988). In Physical chemistry and _ technology of 
high-temperature superconducting materials: Proceedings of con- 
ference. Order Number DE92001397. Source: OSTI; NTIS (US 
Sales, Only); INIS. 

The role of outside factors (temperature) on energy state of 
HTSC material and its heat content (Hs) is considered. A HTSC 
energy range determined by a relationship between potential en- 
ergy of interaction of atoms in HTSC, their kinetic energy and H,/ 
Te ratio. Changing the main parameters (atomic mass of the com- 
ponent, volume of the given mass and energy), as well as the 
state parameters, the systems can be directly changed over to 
HTSC state. 2 refs.; 3 figs. 


30202 (INIS-SU-317/A, pp. 476) Organization and the key 
directions of working on a high temperature superconductivity 
in the foreign countries. Bochkarev, Eh.P. (Gosudarstvennyj Inst. 
Redkikh Metallov, Moscow (Russian Federation)); Grishin, V.P.; 
Tsygankova, G.V. AN SSSR, Moscow (Russian Federation). Inst. 





Metallurgii; AN SSSR, Moscow (Russian Federation). Inst. Ob- 
shchej i Neorganicheskoj Khimii. 1989. 511p. (In Russian). 
(CONF-8809536-—: 1. All-Union conference on physical chemistry 
and technology of high-temperature superconducting materials, 
Moscow (USSR), 13-15 Sep 1988). In Physical chemistry and 
technology of high-temperature superconducting materials: Pro- 
ceedings of conference. Order Number DE92001397. Source: 
OSTI; NTIS (US Sales Only); INIS. 

On the basis of analysis of published information some 
questions, concerning organization and financing of works on high- 
temperature superconductivity, as well as the basic trends of 
research in the field of foreign high-temperature superconductive 
practice and application. 


30203 (LA-UR-92-2386) Photoelectron spectroscopy in 
heavy fermions: Inconsistencies with the Kondo model. Arko, 
A.J. (Los Alamos National Lab., NM (United States)); Joyce, J.J.; 
Blyth, R.R.; Canfield, P.C.; Thompson, J.D.; Bartlett, R.J.; Fisk, Z.; 
Lawrence, J.; Tang, J.; Riseborough, P. Los Alamos National Lab., 
NM (United States). [1992]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-920735—1: 10. international conference on vacuum ultravio- 
let radiation physics, Paris (France), 27-31 Jul 1992). Order 
Number DE92018902. Source: OSTI; NTIS; INIS; GPO Dep. 

We have investigated a number of Ce and Yb heavy fermion 
compounds via photoelectron spectroscopy and compared the re- 
sults to the predictions of the Imurity Anderson Hamiltonian within 
the Gunnarson-Schonhammer approach. For the low T, materials 
investigated we find little or no correlation with T,, the only param- 
eter that can be determined independent of photoemission. 


30204 (LBL-32405) Electronic structure of highly corre- 
lated structures. Falicov, L.M.; Freericks, J.K. Lawrence Berkeley 
Lab., CA (United States). May 1992. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9206214—1: 16. international workshop on condensed- 
matter theories, San Juan (Puerto Rico), 1-5 Jun 1992). Order 
Number DE92017017. Source: OSTI; NTIS; GPO Dep. 

Three different but related problems are discussed in this contri- 
bution, all related to the so-called Anderson, Hubbard, and t-J 
Hamiltonians — the prototype Hamiltonians for systems with highly 
correlated electrons: the relationship — based on the well known 
canonical (Schrieffer-Wolff) transformation — between the Anderson 
model (in the small-hybridization and large-Coulomb-interaction 
regime) and the local moment, the Kondo, the Hubbard and the t-J 
models, in particular the phenomena of rare-earth magnetism, in- 
termediate valence, and heavy fermions; the exact solution of 
these Hamiltonians in the periodic small-cluster approximation and 
the conditions for the existence of the heavy-fermion phenomenon; 
the metamagnetic transition in heavy-fermion systems. 


665430 Other Topics in Quantum Fluids and Solids 
Refer also to citation(s) 28648 


30205 (CBPF-NF—-019/91) Electronic structure and electric 
fields gradients of crystalline Sn(Il) and Sn(IlV) compounds. 
Terra, J.; Guenzburger, D. Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil). 1991. 56p. Order Number 
DE92642113. Source: OSTI; NTIS (US Sales Only); INIS. 

The electronic structures of clusters representing crystalline com- 
pounds of Sni(Il) and Sn(IlV) were investigated, employing the 
first-principles Discrete Variational method and Local Density the- 
ory. Densities of states and related parameters were obtained and 
compared with experimental measurements and with results from 
band structure calculations. Effects of cluster size and of cluster 
truncated bonds are discussed. Electric field gradients at the Sn 
nucleus were calculated; results are analysed in terms of charge 
distribution and chemical bonding in the crystals. (author). 
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Refer also to citation(s) 28924, 29025, 29150, 29201, 30250, 
30261, 30271, 30273, 30279, 30280, 30281, 30282, 30283, 30284 


30206 (AECS-PR/RRE-1) Cold fusion. Haddad, |. (Atomic 
Energy Commission, Damascus (Syrian Arab Republic)); Za- 
yzafoun, G.; Outhman, |.; Koudsi, Y.; Mousarani, B.; Yassine, T.; 
Takriti, S. Atomic Energy Commission, Damascus (Syrian Arab Re- 
public). Feb 1992. 11p. (in Arabic). Order Number DE92641838. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental work on cold fusion was carried out. The arrange- 
ment of the experiment was made similar to that by Flischman and 
Pons. The work showed unordinary phenomena which are: The 
swelling and large bent in the palladium anode (6.35x100mm) at 
the end immersed in the electrolyte. The tritium activity level in the 
electrolyte was increased by three times. one run showed an emis- 
sion of gamma radiation and neutrons, but this phenomenon was 
not reproducible. The resulting phenomena require more investiga- 
tion and this needs more sophisticated arrangements. (author). 3 
tabs., 4 figs. 


30207 (BARC—1991/P/006) Laser and Plasma Technology 
Division : annual (1990-91). Bhabha Atomic Research 
Centre, Bombay (india). 1991. 100p. Order Number DE92639124. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A brief account of the research and development (R and D) ac- 
tivities carried out by Laser and Plasma Technology Division, 
Bhabha Atomic Research Centre, Bombay during the period 1990- 
91 is presented. The R and D activities are reported under the 
headings: (1) Laser Activities, (2) Thermal Plasma Activities, and 
(8) Electron Beam Activities. List of publications including journal 
articles, papers published in symposia, conferences etc. is given at 
the end. (original). figs. 


30208 (CONF-920610—-13) Transport mechanisms acting in 
toroidal devices: A theoretician'’s view. Carreras, B.A. Oak 
Ridge National Lab., TN (United States). [1992]. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 14. international conference on plasma and 
19th EPS conference on controlled fusion and plasma physics; 
Innsbruck (Austria); 29 Jun - 3 jul 1992. Order Number 
DE92018738. Source: OSTI; NTIS; INIS; GPO Dep. 
Understanding the basic mechanisms of transport in toroidal con- 
finement devices remains one of the more challenging scientific 
issues in magnetic confinement. At the same time, it is a critical 
issue for the magnetic fusion program. Recent progress in under- 
standing fluctuations and transport has been fostered by the 
development and use of new diagnostics, bringing new perspec- 
tives on these studies. This has stimulated new theoretical 
developments. in this paper, a view of the most recent issues and 
progress in this area is given. The role of long wavelengths in core 
transport and the relation between shear flows and turbulence at 
the plasma edge are the primary topics considered in this paper. 


30209 (CONF-920913-3-Extd.Abst.) Dimensionless scaling 
of confinement in ATF. Murakami, M.; Dory, R.A.; Bigelow, T.S.; 
Carreras, B.A.; Wilgen, J.B.; Aceto, S.C.; Baylor, L.R.; Dyer, G.R.; 
England, A.C.; Harris, J.H.; Howe, H.C.; Hutchinson, D.P.; 
Jernigan, T.C.; Ji, H.; Ma, C.H.; Morimoto, S.; Motojima, O.; Ras- 
mussen, D.A.; Sato, M.Oak Ridge National Lab., TN (United 
States). [1992]. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 14. inter- 
national conference on plasma physics and controlled nuclear 
fusion research; Wuerzburg (Germany); 30 Sep - 7 oct 1992. Or- 
der Number DE92013405. Source: OSTI; NTIS; INIS; GPO Dep. 
Modulation of dimensionless plasma variables in ECH plasmas 
in the ATF torsatron has been used to establish energy confine- 
ment scaling and to explore anomalous transport mechanisms. 


30210 (CONF-920913—4) Fluctuation studies of ECH plas- 
mas in the ATF torsatron. Harris, J.H. (Oak Ridge National Lab., 
TN (United States)); Hanson, G.R.; Wilgen, J.B.; Bell, J.D.; Mu- 
rakami, M.; Carreras, B.A.; Baylor, L.R.; Bigelow, T.S.; Colchin, 
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R.J.; Dunlap, J.L.; Dominguez, N.; Dyer, G.R.; England, A.C.; Isler, 
R.C.; Jernigan, T.COak Ridge National Lab., TN (United States). 
[1992]. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 14. international 
conference on plasma physics and controlled nuclear fusion 
research; Wuerzburg (Germany); 30 Sep - 7 oct 1992. Order Num- 
ber DE92013231. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. ECR HEATING/fluctuations; ATF TOR- 
SATROWeecr heating; FLUCTUATIONS; TURBULENCE 


(DOE/ER/53199-2) Studies of plasma transport; An- 
nual summary of progress, July 1991-July 1992. Malmberg, 

-H.; O'Neil, T.M.; Driscoll, C.F. California Univ., San Diego, La 
Jolia, CA (United States). Dept. of Physics. 17 Jul 1991. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG03-85ER53199. Order Number DE92018532. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Short communication. CHARGED-PARTICLE TRANSPORT; 
PROGRESS REPORT; CHARGE-COUPLED DEVICES; PLASMA 
DIAGNOSTICS; TOKAMAK DEVICES 
30212 (DOE/ER/53223—178) Plasma properties: Annual re- 
port, January 1, 1991—December 31, 1991. Weitzner, H. New 
York Univ., NY (United States). Magneto-Fluid Dynamics Div. Jun 
1992. 47p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER53223. Order Number 
DE92018635. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: MHD equilibrium and 
stability; MHD transport; statistical analysis; edge physics studies; 
wave propagation; basic plasma physics; and, space plasma 
physics. 


30213 (DOE/ER/53270-T2) Supplement to final report for 


“Theoretical studies in tokamaks”: Task 1, “Nonlinear effects 
of ICRF power on drift wave stability and transport in toke- 
maks”. McBride, J.B. Science Applications Intemational Corp., San 
Diego, CA (United States). Jul 1992. 36p. Sponsored by USDOE, 


Washington, DC (United States). DOE Contract AC03-88ER53270. 
(SAIC—92/1160). Order Number DE92018488. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In a previous report we summarized the results obtained for Task 
| of Contract Number AC03-88ER53270 for the two-year period of 
performance of the work supperted by the contract. That report 
constituted the final report for Task 1. Since then, the contract was 
extended and the funding for Task | was incremented with $35K of 
new funds. The purpose for incrementing the contract was to begin 
a collaboration with the PBX-M group at Princeton Plasma Physics 
Laboratory (PPPL) in the area of ion Bernstein wave (IBW) effects 
in the PBX-M experiment. This report summarizes the initial results 
of that collaboration obtained under the incremental continuation 
funding. In the intervening period, experimental and theoretical pro- 
= directions changed so that no further funds were committed 
to Task 1. 


30214 (DOE/ER/53287—4) High beta and confinement stud- 
les on TFTR: Progress report, 25 September 1991-24 April 
1992. Navratil, G.A. (Columbia Univ., New York, NY (United 
States)); Bhattacharjee, A.; lacono, R.; Mauel, M.E.; Sabbagh, 
S.A.; Kesner, J. Columbia Univ., New York, NY (United States). 
[1992]. 55p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER53297. Order Number 
DE92018647. Source: OSTI; NTIS; INIS; GPO Dep. 

A new regime of high poloidal beta operation in TFTR was de- 
veloped in the course of the first two years of this project (9/25/89 
to 9/24/91). Our proposal to continue this successful collaboration 
between Columbia University and the Massachusetts Institute of 
Technology with the Princeton Plasma Physics Laboratory for a 
three year period (9/25/91 to 9/24/94) to continue to investigate im- 
proved confinement and tokamak performance in high poloidal beta 
plasmas in TFTR through the DT phase of operation was approved 
by the DOE and this is a report of our progress during the first 9 
month budget period of the three year grant (9/25/91 to 6/24/92). 
During the approved three year project period we plan to (1) 
extend and apply the low current, high QDD discharges to the op- 
eration of TFTR using Deuterium and Tritium plasma; (2) continue 
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the analysis and plan experiments on high poloidal beta phenom- 
ena in TFTR including: stability properties, enhanced global 
confinement, local transport, bootstrap current, and divertor forma- 
tion; (3) plan and carry out experiments on TFTR which attempt to 
elevate the central q to values > 2 where entry to the second sta- 
bility regime is predicted to occur; and (4) collaborate on high beta 
experiments using bean-shaped plasmas with a stabilizing conduct- 
ing shell in PBX-M. In the seven month period covered by this 
report we have made progress in each of these four areas through 
the submission of 4 TFTR Experimental Proposals and the partial 
execution of 3 of these using a total of 4.5 run days during the Au- 
gust 1991 to February 1992 run. 


30215 (DOE/ET/53088-551) Stochastic diffusion and Kol- 
mogorov entropy in regular and random Hamiltonians. 
Isichenko, M.B. (Texas Univ., Austin, TX (United States). Inst. for 
Fusion Studies); Horton, W.; Kim, D.E.; Heo, E.G.; Choi, D.1. Texas 
Univ., Austin, TX (United States). Inst. for Fusion Studies. May 
1992. 38p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States); Korea Science and Engineering Foundation (Korea, Re- 
public of). DOE Contract FG05-80ET53088. (IFSR-551). Order 
Number DE92016179. Source: OSTI; NTIS; INIS; GPO Dep. 

The scalings of the E x B turbulent diffusion coefficient D and the 
Kolmogorov entropy K with the potential amplitude ¢ ~ of the fluc- 
tuation are studied using the geometrical analysis of closed and 
extended particle orbits for several types of drift Hamiltonians. The 
high-amplitude scalings , D « ¢ ~* or ¢ ~° and K « log  ~, are 
shown to arise from different forms of a periodic (four-wave) Hamil- 
tonian ¢~ (x,y,t), thereby explaining the controversy in earlier 
numerical results. For a quasi-random (six-wave) Hamiltonian nu- 
merical data for the diffusion D « ¢ ~°-9*+9-% and the Kolmogorov 
entropy K « ¢ ~°56+9-17 are presented and compared with the 
percolation theory predictions D p « ¢ ~°7, K» « ¢ ~°%. To 
study the turbulent diffusion in a general form of Hamiltonian, a 
new approach of the series expansion of the Lagrangian velocity 
correlation function is proposed and discussed. 


30216 (DOE/OR/00033-T483) Time- and space-resolved ri- 
plasma measurements from a displacement- current-based 
electric probe diagnostic. Turkot, R.B. Jr. Illinois Univ., Urbana, 
IL (United States). May 1992. 101p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-760R00033. 
Order Number DE92016227. Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis. Submitted to the Univ. of Illinois at Urbana-Champaign. 

A displacement-current-based, Langmuir probe technique was 
developed to measure time-resolved and spatially-dependent elec- 
tron energy distribution functions (EEDF) in a 100 mTorr argon 
plasma. This diagnostic was designed to take consideration of the 
changes in displacement current collected at the probe due to 
changes in the probe tip sheath potential. The EEDFs collected 
displayed evidence of a time-dependent as well as spatially- 
dependent electron beam component. The beam energy was seen 
to increase with the instantaneous plasma potential. The electron 
density was found to be 3.2+1.1-10° CM-*, 1.041.5-10'° CM-3, 
and 2.7+1.0-10° CM~® at locations 0.6cem, 1.8cm, and 2.8cm from 
the grounded electrode respectively. Mean electron energies were 
also spatially dependent, measuring 8.7+0.8 eV, 11.3141.0 eV, and 
6.9+0.7 eV at locations 0.6cm, 1.8cm, and 2.8cm from the 
grounded electrode respectively. Determination of displacement 
current at the probe tip permitted an estimate of probe sheath 
capacitance (15pF—27pF) as a function of the probe tip sheath po- 
tential (OV-100V). 25 Refs. 


30217 (DOE/SF/18440—1) A new diagnostic technique to si- 
multaneously measure the electron temperature, ionic charge 
state, and plasma density near the critical surface in laser- 
plasma interaction experiments: Final report. Mizuno, K. 
(California Univ., Davis, CA (United States)); DeGroot, J.S.; Seka, 
W.; Drake, R.P. California Univ., Davis, CA (United States). Dept. 
of Physics. [1990]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-90SF18440. Order Number 
DE92018747. Source: OSTI; NTIS; INIS; GPO Dep. 

We have studied the dependence of the second harmonic signa- 
ture of the ion acoustic decay instability on the target material in 





laser produced plasmas. Well-defined Stokes peaks were ob- 
served. The Stokes peaks were especially sharp for high Z targets. 
The threshold of the IADI was quite low even in high Z plasma. It 
increased only weakly with increasing the atomic number. On the 
other hand, the Stokes intensity decreased strongly with increasing 
atomic number. Linear theory, combined with the re- 
sults of hydrodynamic-computer-simulation (LASNEX) calculation, 
explained our experimental results fairly well. The effective laser in- 
tensity is strongly reduced by the increased collisionaldamping of 
electron plasma wave in high Z plasma, so that the Stokes inten- 
sity was reduced strongly. Hence, strong electron heating due to 
the IADI is less likely in high Z plasma. On the other hand, in the 
context of the threshold, the collisional damping effect of the elec- 
tron plasma wave is canceled due to the opposite trend of the 
damping of the ion acoustic wave which decreases with ZT,/T;. 
The low-threshold, and the sharp and steady spectrum make the 
IADI a good diagnostic of local plasma conditions near the critical 
surface for high Z plasma. The ionic charge state Z is estimated by 
measuring the ion acoustic wave frequency of the most unstable 
wave excited by the IADI. For Mo plasma, we had measured value 
of Z=30. We can also estimate the plasma density of the instability 
region using Bohm-Gross dispersion relation of the plasma wave. 
We have obtained plasma density N,/N, = 0.86. We have esti- 
mated plasma flow effects on the LAD] by measuring the angular 
distribution of the IAD! emission. Our results indicate that the flow 
effect is not important for the IADI in our experiments. 


30218 (DOE/SF/18861—-T1) Development of a new plasma 
diagnostic of the critical surface and studies of the lon acous- 
tic decay instability using collective Thomson scattering: Final 
report. Mizuno, K. (California Univ., Davis, CA (United States)); 
DeGroot, J.S.; Seka, W. California Univ., Davis, CA (United 
States). [1991]. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-91SF18861. Order Number 
DE92018508. Source: OSTI; NTIS; GPO Dep. 

We have developed 5-channel collective Thomson scattering 
system to measure the ion acoustic wave excited by the ion acous- 
tic wave decay instabilities. The multichannel collective Thomson 
scattering technique was established with 4 probe laser beam 
using GDL laser system at LLE, Univ. of Rochester. We have ob- 
tained the ionic charge state Z by measuring the second harmonic 
emission from the ion acoustic decay instability. The LASNEX 
computer simulation calculations have been carried out. The exper- 
imental results agree very well with the LASNEX computer 
simulation results with the flux number f=0.1. In high power laser 
regime, the spectrum become broad, and the ay decreases indi- 
cating that the turbulent like spectrum is observed. In order to 
understand the experimental results, we have developed a theory 
to study absorption of laser and heat transport. This new theory in- 
cludes the temporal evolution of the heat conduction region. The 
results agree with flux-limited hydrodynamic simulations. 20 refs. 


30219 (DOE/SF/18861-T2) Development of a new plasma 
diagnostic of the critical surface and studies of the ion acous- 
tic decay instability using collective Thomson scattering: Final 
report. Mizuno, K. (California Univ., Davis, CA (United States)); 
DeGroot, J.S.; Seka, W.; Drake, R.P. California Univ., Davis, CA 
(United States). [1992]. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG03-91SF18861. Order Num- 
ber DE92018526. Source: OSTI; NTIS; GPO Dep. 

We have developed 5-channel collective Thomson scattering 
system to measure the ion acoustic wave excited by the ion acous- 
tic wave decay instabilities. The multichannel collective Thomson 
scattering technique was established with 4w probe laser beam 
using GDL laser system at LLE, Univ. of Rochester. We have ob- 
tained the ionic charge state Z by measuring the second harmonic 
emission from the ion acoustic decay instability. The LASNEX 
computer simulation calculations have been carried out. The exper- 
imental results agree very well with the LASNEX computer 
simulation results with the flux number f=0.I. In high power laser 
regime, the spectrum become broad, and the Ay decreases indi- 
cating that the turbulent like spectrum is observed. In order to 
understand the experimental results, we have developed a theory 
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to study absorption of laser and heat transport. This new theory in- 
cludes the temporal evolution of the heat conduction region. The 
results agree with flux-limited hydrodynamic simulations. 


30220 (GA-A-20846) Variational full wave calculation of 
fast wave current drive in Dill-D using the ALCYON code. Be- 
coulet, A. (Association Euratom-CEA, Centre d’Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. de Recherches sur la 
Fusion Controlee); Moreau, D. General Atomics, San Diego, CA 
(United States). Apr 1992. 36p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-89ER51114. Order 
Number DE92016572. Source: OSTI; NTIS; INIS; GPO Dep. 

Initial fast wave current drive simulations performed with the AL- 
CYON code for the 60 MHz DIII-D experiment are presented. Two 
typical shots of the 1991 summer campaign were selected with 
magnetic field intensities of 1 and 2 teslas respectively. The results 
for the wave electromagnetic field in the plasma chamber are dis- 
played. They exhibit a strong enrichment of the poloidal mode 
number m-spectrum which leads to the upshift of the parallel 
wavenumber, «1, and to the wave absorption. The m-spectrum is 
bounded when the local poloidal wavenumber reaches the Alfven 
wavenumber and the «1 upshifts do not destroy the wave direc- 
tionality. Linear estimations of the driven current are made. The 
current density profiles are found to be peaked and we find that 
about 88 kA can be driven in the 1 tesia/1.7 keV phase with 1.7 
MW coupled to the electrons. In the 2 tesla/3.4 keV case, 47 kA are 
driven with a total power of 1.5 MW, 44% of which are absorbed on 
the hydrogen minority, through the second harmonic ion cyclotron 
resonance. The global efficiency is then 0.18 x 10°° Am-*W-" if 
one considers only the effective power going to the electrons. 


30221 (GA-A-20901) Helium In enhanced cor 
finement regimes on the TEXTOR and DIi-D tokamaks. Hillis, 
D.L. (Oak Ridge National Lab., TN (United States)); Hogan, J.T.; 
Wade, M.R.; Klepper, C.C.; Mioduszewski, P.K.; Finken, K.H.; 
Baek, W.Y.; Dippel, K.H.; Euringer, H.; Pospieszcyk, A.; Reiter, D.; 
Rusbuldt, D.; Wolf, G.H.; West, W.P.; Burrell, K.H.;.General Atom- 
ics, San Diego, CA (United States). Apr 1992. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC03-89ER51114 ;ACO5-840R21400. (CONF-920311-20: 10. in- 
ternational conference on plasma-surface interactions in controlled 
fusion devices, Monterey, CA (United States), 30 Mar - 3 apr 1992). 
Order Number DE92016247. Source: OSTI; NTIS; INIS; GPO Dep. 

Comparisons of helium (He) transport and exhaust in L-mode 
and in an enhanced confinement regime (H-mode), which is in- 
duced by a polarizing electrode, have been made for the TEXTOR 
tokamak. The results show an increased tendency for He accumu- 
lation when bulk plasma energy and particle confinement are 
improved during the polarization induced H-mode. Since these re- 
sults imply that a high He pumping efficiency may be necessary for 
H-mode burning plasmas, we have begun exploring He transport in 
a divertor H-mode, similar to that proposed for International Ther- 
monuclear Experimental Reactor (ITER). A collaborative program 
has been initiated to measure He transport and scaling on Dill-D 
during L-mode, H-mode, and ELMing H-mode plasma conditions. 
To simulate the presence of He ash in DIll-D, a 25 ms He puff is 
injected into a Dill-D plasma resulting in a He concentration of 
5%. The time dependence of the He** density profiles in the 
plasma core is measured by charge-exchange recombination spec- 
troscopy at 11 radial locations. 


30222 (GA-A-20913) The effect of current profile changes 
on confinement in the Dill-D tokamak. Ferron, J.R.; Lao, L.L.; 
Taylor, T.S. General Atomics, San Diego, CA (United States). May 
1992. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-89ER51114. (CONF-920610—-7: 14. interna- 
tional conference on plasma and 19th EPS conference on 
controlled fusion and plasma physics, Innsbruck (Austria), 29 Jun - 
3 jul 1992). Order Number DE92016256. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Experiments in the Dill-D tokamak have demonstrated that the 
effect of changes in the current profile on plasma confinement 
varies with the discharge shape. The results are similar in many 
respects to those from other tokamaks. In all cases, a rapid 
change in the plasma current in an L-mode, circular or moderately 
elongated, discharge has been used to produce a transient change 
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in the current density profile. Although the detailed results vary 
among tokamaks, it is generally observed that during and immedi- 
ately following a negative plasma current ramp, the stored energy 
does not follow the L-mode scaling that predicts that confinement 
should be proportional to the total plasma current. The stored en- 
ergy changes on the time scale of the relaxation of the current 
density profile rather than the shorter time scales of the energy 
confinement time or the change in the total current. Because of the 
discharge having capability of the DIll-K tokamak it has been 
possible to extend these current ramp experiments beyond the L- 
mode, moderate elongation case to highly elongated double-null 
divertor discharges in H-mode. In separate experiments, a rapid 
change in the discharge elongation has also been used to vary the 
current density profile. This paper shows that the dependence of 
the plasma confinement on the current profile changes when the 
discharge shape is changed. This variation with discharge shape 
provides evidence for a model that predicts that changes in the lo- 
cal magnetic shear resulting from the changes in the current profile 
can result in decreased local transport. 


30223 (GA-A-20917) VH-Mode discharges in the DIi-D 
tokamak. Greenfield, C.M. (General Atomics, San Diego, CA 
(United States)); Jackson, G.L.; Burrell, K.H.; DeBoo, J.C.; Lao, 
L.L.; Osborne, T.H.; Schissel, D.P.; Taylor, T.S.; Rettig, C.; Winter, 
J. General Atomics, San Diego, CA (United States). May 1992. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-89ER51114. (CONF-920610-8: 14. international 
conference on plasma and 19th EPS conference on controlled fu- 
sion and plasma physics, Innsbruck (Austria), 29 Jun - 3 jul 1992). 
Order Number DE92016257. Source: OSTI; NTIS; INIS; GPO Dep. 

Introduction. A regime of very high confinement (VH-mode) has 
been observed in divertor discharges in Dill-D. The VH-mode, first 
seen following the initial boronization of the DIll-D vessel in 1991, 
exhibits total energy confinement a factor of 2.5 to 3.5 greater than 
that predicted by the ITER89-P L-mode scaling relation. Also, con- 
finement of thermal energy alone is greater than 1.6 times that of 
the JET/DIII-D H-mode scaling and in many cases has exceeded 
twice that amount. VH-mode is observed during a long (<0.8 sec) 
ELM-free phase of the discharges. At the beginning of the ELM- 
free period, the plasma appears to be in H-mode, with confinement 
near that predicted by the JET/DIII-D scaling. In the usual H-mode, 
confinement is observed to decrease or remain constant over time. 
In the present discharges, confinement has been observed to re- 
main nearly constant for up to hundreds of milliseconds, after which 
the behavior sharply deviates from H-mode as the confinement be- 
gins to increase over time. This increase in confinement continues 
until the occurrence of a beta- related (8>2.8V/aB) global MHD 
event, which rapidly decreases the plasma stored energy with a 
temperature reduction across the entire profile. Magnetic measure- 
ments indicate that at least in some cases, this event includes both 
an internal n = 1 mode and a more localized high-n mode near the 
edge. After this event, the plasma relaxes into an ELMing H-mode 
phase. As a consequence of the boronization, the plasmas in these 
discharges are unusually clean, with very low radiated power. In 
previous H-mode discharges, the radiated power increased during 
the ELM-free, sometimes reaching levels comparable with the input 
power if the ELM-free period was long enough. Also, Z,yis con- 
stant or decreasing over the length of the discharge, with a central 
value of ~1. It is noted that most of the energy in these discharges 
is thermal energy, with <10% contained in fast ions. 


30224 (GA-A-20933) Helium transport studies on DIII-D. 
Finkenthal, D.F. (California Univ., Berkeley, CA (United States)); 
Hillis, D.L.; Wade, M.R.; Hogan, J.T.; Klepper, C.C.; Mioduszewski, 
P.K.; West, W.P.; Burrell, K.H.; Seraydarian, R.P.; Groebner, R.J.; 
Gohil, P. General Atomics, San Diego, CA (United States). May 
1992. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-89ER51114 ;FG03-89ER51116. (CONF- 
920610-9: 14. international conference on plasma and 19th EPS 
conference on controlled fusion and plasma physics, Innsbruck 
(Austria), 29 Jun - 3 jul 1992). Order Number DE92016251. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The measurement of Helium density profiles in tokamak plasmas 
is necessary for helium transport studies. These studies are impor- 
tant in predicting the helium ash transport properties for ITER and 
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win have important implications for the design. Poor helium trans- 
port in reactors could lead to a buildup of fusion ash, causing fuel 
dilution and increased radiation that will result in degraded fusion 
power and possibly quench ignition altogether. Present estimates 
indicate that He concentrations in the core must be kept below 
10% in order to maintain continuous reactor operation. Helium 
transport studies have begun on the DM-D tokamak using charge 
exchange recombination (CER) spectroscopy for helium density 
measurements. Helium transport behavior has been observed by 
injecting helium gas puffs into DM-D plasmas and measuring the 
He density profile evolution. The profiles are used to calculate the 
relevant helium transport properties. This paper covers the results 
obtained from puffing He gas into L-mode plasmas of various elec- 
tron densities. The results obtained in Dill-D L-mode plasmas are 
similar to measurements made at TEXTOR and JT-60. 


30225 (GA-A-20935) Global Alfven Eigenmodes in Diil-D. 
Turnbull, A.D. (General Atomics, San Diego, CA (United States)); 
Chu, M.S.; Strait, E.J.; Lao, L.L.; Greene, J.M.; Taylor, T.S.; Heid- 
brink, W.W.; Duong, H.; Chance, M.S. General Atomics, San 
Diego, CA (United States). Jun 1992. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-89ER53277 
;AC02-76CH03073 ;AC03-89ER51114. (CONF-920610-10: 14. in- 
ternational conference on plasma and 19th EPS conference on 
controlled fusion and plasma physics, Innsbruck (Austria), 29 Jun - 
3 jul 1992). Order Number DE92016250. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Global Alfven modes, such as the Toroidicity-induced Alfven 
Eigenmode (TAE), pose a serious threat for strongly-heated toka- 
maks since they can result in saturation of the achievable beam 6 
at moderate levels and they may also cause serious a-particle 
losses in future ignited devices. The Dill-D tokamak has a unique 
capability for study of the resonant excitation of these instabilities 
by energetic beam ions. TAE modes have now been observed in 
Dill-D over a wide range of operating conditions, including both 
circular cross-section and elongated (x ~ 1.8) discharges. Equilib- 
rium reconstructions of several representative discharges, using all 
available external magnetic and internal profile data, have been 
done and analyzed in detail. The computed real mode frequencies 
of the TAE modes are in good agreement with the experimentally 
observed mode frequencies and differ significantly from the esti- 
mated kinetic ballooning mode frequencies. The TAE calculations 
include coupling to the Alfven and acoustic continuum branches of 
the MHD spectrum and generally indicate that the simplified circu- 
lar cross-section, large aspect-ratio assumptions made in analytic 
calculations are poor approximations to the actual TAE mode struc- 
tures. In particular, the global TAE modes are almost always 
coupled to one or more continuum branches by toroidicity, poloidal 
shaping, and finite 6 effects. Estimates of the various resonant ex- 
citation and damping mechanisms, including continuum damping, 
have been made and the total is found to be in reasonable agree- 
ment with the experimental threshold. 


30226 (GA-A-20942) A quantitative analysis of the effect 
of ELMs on H-mode thermal energy confinement in DIII-D. 
Schissel, D.P. (General Atomics, San Diego, CA (United States)); 
Osborne, T.H.; Carlstrom, T.N.; Zohm, H. General Atomics, San 
Diego, CA (United States). Jun 1992. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-89ER51114. 
(CONF-920610—11: 14. international conference on plasma and 
19th EPS conference on controlled fusion and plasma physics, 
Innsbruck (Austria), 29 Jun - 3 jul 1992). Order Number 
DE92017704. Source: OSTI; NTIS; INIS; GPO Dep. 

The desire to reach ignition in future tokamaks the energy con- 
finement time critical parameter. The most promising enhanced 
(over L-mode) confinement regime is the H-mode, discovered on 
ASDEX with neutral beam heating, and then confirmed with vari- 
ous auxiliary heating sources on numerous machines. The 
knowledge of how H-mode 7_ depends on different parameters is 
of chemical importance to the performance predictions for next 
generation devices. Inter-machine H-mode total and thermal en- 
ergy confinement (7y,) scalings, which are being utilized to predict 
ITER thermal energy confinement, have been created for dis- 
charges where the Edge Localized Mode (ELM) instability has not 
been present. Confinement scaling research hm concentrated on 





this ELM-free H-mode phase mostly owing to the difficulty of char- 
acterizing ELM behavior. To date, long pulse H-mode operation 
has only been achieved by utilizing ELMs to flush out unpurities 
and prevent radiative collapse of the discharge. Unfortunately, ac- 
companying the ELMS is a decrease of the plasma stored energy 
due to the expulsion of particles near the edge of the discharge re- 
sulting in a reduction of the steep edge electron density gradient. 
In order to predict ITER’s H-mode 74, in the presence of ELMS, an 
estimated 25% confinement degradation factor has been applied to 
the ELM-free predictions. Our work, summarized in this paper, indi- 
cates that this 25% reduction factor is too large and instead a 
value of approximately 15% would be more appropriate. 


30227 (GA-A-20945) Scaling of lower hybrid current drive 
with temperature. Harvey, R.W. (General Atomics, San Diego, CA 
(United States)); McCoy, M.G.; Ram, A.K.; Bers, A.; Fuchs, V. 
General Atomics, San Diego, CA (United States). Jun 1992. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-89ER51114 ;W-7405-ENG-48 ;FG02-90ER54084. 
(CONF-920717—4: Topical conference meeting on radio frequency 
heating and current drive of fusion devices, Brussels (Belgium), 7- 
10 Jul 1992). Order Number DE92018541. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The 3-D Fokker-Planck/quasilinear code (CQL3D) is used to 
study the temperature scaling of lower hybrid current drive (LHCD) 
in the JET and JT-60 experiments. An offset-linear increase of cur- 
rent drive efficiency is obtained as a function of volume average 
temperature (T.) up to ~ 2.5, and reduced rate of efficiency in- 
crease is found at higher temperatures. The LHCD results indicate 
some fast wave/LH current drive synergy in the JET LH/FW experi- 
ments; however, code results discussed here show that synergy is 
not due to TTMP damping of the fast wave. 


30228 


(IC-92/83) Dispersion properties of a magnetized 
plasma. Salimullah, M. (Intemational Centre for Theoretical 
Physics, Trieste (Italy)); Angelis, U. de; Forlani, A.; Sen, A. interna- 
tional Centre for Theoretical Physics, Trieste (Italy). May 1992. 
13p. Order Number DE92642663. Source: OSTI; NTIS (US Sales 


Only); INIS. 

The general dispersion properties for propagation of any mode in 
a dusty plasma in the presence of a homogeneous and static mag- 
netic field have been investigated theoretically. As an example of 
the theory, modification and new damping mechanism of Bernstein 
modes have been found in the dusty plasma. The Viasov equation 
has been employed to find the response of plasma particles when 
the dust particles form a static background of highly charged cen- 
ters having certain correlations. It is found that the presence of the 
dust particles has significant effects on the dispersion relation of 
any mode in the plasma. The highly charged dust grains introduce 
a linear damping of the usually undamped Bernstein modes propa- 
gating perpendicular to the magnetic field. This damping depends 
on the dust perturbation parameter, density of plasma particles, the 
average correlation length of the dust grains, and the magnetic 
field. (author). 22 refs. 


30229 (INIS-mf—13208, pp. 300) Mechanism of neutron 
emission during fracture of deuterated titanium. Chandra, B.P. 
(Rani Durgavati Vishwavidyalaya, Jabalpur (india). Dept. of Post- 
graduate Studies and Research in Physics); Ansari, M.H.; Tiwari, 
S.; Khokhar, M.S.K. Department of Atomic Energy, Bombay (India). 
Board of Research in Nuclear Sciences. Jan 1991. 511p. (CONF- 
9101139-: Solid state physics symposium, Bombay (india), 1-4 
Jan 1991). In Proceedings of the solid state physics symposium 
held at Bombay during January 1-4, 1991. Vol. 33C. Order Num- 
ber DE92001395. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. COLD FUSION/neutron emis- 
sion; TITANIUM/cold fusion; TITANIUM/neutron emission; CRACK 
PROPAGATION; DEUTERATION; DEUTERON REACTIONS; 
ELECTRIC CHARGES; ELECTRIC FIELDS; FERMI LEVEL; 
FRACTURES; THERMONUCLEAR REACTIONS; TITANIUM 


30230 (JAERI-M-91-206) JT-60 configuration parameters 
for feedback control determined by regression analysis. Mat- 
sukawa, Makoto (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment); Hosogane, 
Nobuyuki; Ninomiya, Hiromasa. Japan Atomic Energy Research 
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Inst., Tokyo (Japan). Dec 1991. 33p. Order Number DE92556731. 
Source: OSTI; NTIS; INIS. 

The stepwise regression procedure was applied to obtain mea- 
surement formulas for equilibrium parameters used in the feedback 
control of JT-60. This procedure automatically selects variables 
necessary for the measurements, and selects a set of variables 
which are not likely to be picked up by physical considerations. Re- 
gression equations with stable and small multicollinearity were 
obtained and it was experimentally confirmed that the measure- 
ment formulas obtained through this procedure were accurate 
enough to be applicable to the feedback control of plasma configu- 
rations in JT-60. (author). 


30231 (JAERI-M-91-208) Experimental evidence of off- 
diagonal transport term and the discrepancy between energy/ 
particle balance and perturbation analyses. Nagashima, 
Keisuke (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Fukuda, Takeshi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1991. 
23p. Order Number DE92556732. Source: OSTI; NTIS; INIS. 

Evidence of temperature gradient driven particle flux was ob- 
served from the sawtooth induced density propagation phenomenon 
in JT-60. This off-diagonal particle flux was confirmed using the nu- 
merical calculation of measured chord integrated electron density. 
It was shown that the discrepancies between thermal and particle 
diffusivities estimated from the perturbation method and energy/ 
particle balance analysis can be explained by considering the flux 
equations with off-diagonal transport terms. These flux equations 
were compared with the E x B convective fluxes in an electro-static 
drift wave instability and it was found that the E x B fluxes are con- 
sistent with several experimental observations. (author). 


30232 (JET-R-92-02) A t Fokker-Planck 
code for neutron rate interpretations. Wolle, B. (Heidelberg 
Univ. (Germany). Inst. fuer Angewandte Physik); Eriksson, L.-G.; 
Tsintsadze, L.N. Commission of the European Communities, Abing- 
don (UK). JET Joint Undertaking. Feb 1992. 25p. Order Number 
DE92641818. Source: OSTI; NTIS (US Sales Only); INIS. 

A time dependent code for neutron rate interpretation of neutral 
beam heated tokamak plasmas has been developed. The code is 
based on a Fokker-Planck model and is comparatively fast. It in- 
cludes tail-tail fusion reaction rates, which are important but often 
neglected since they are difficult to calculate. Results from the 
code are presented for test cases in order to illustrate some of its 
features. Finally, time-dependent calculations for a Joint European 
Torus (JET) discharge are presented and the interpretation calcula- 
tion for the dilution np/n, are shown to be in very good agreement 
with the experimental results. (Author). 


30233 (KEK-PROC—91-2(v.1), pp. 411-420) Diagnostics for 
small-budget accelerator-orlented plasma experiments. Ogata, 
A. (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)); Nakajima, K.; Nakanishi, H. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1991. (CONF- 
9104225-: Workshop on advanced beam instrumentation, Tsukuba 
(Japan), 20-28 Apr 1991). In Proceedings of the workshop on ad- 
vanced beam instrumentation. 436p. Order Number DE92789022. 
Source: OSTI; NTIS; INIS. 

This paper describes diagnostics for plasma experiments; those 
of plasma density, plasma temperature, plasma wave, beam en- 
ergy spectra, beam emittance, etc.. two major subjects are plasma 
wakefield acceleration and plasma lens. They are conducted at the 
KEK PF electron linac for positron generation, and one of the twin 
linacs of the University of Tokyo. (author). 


30234 (KlYal-90-45) The space-time evolution of the beam- 
type parametric instability of a plasma with non-uniform pump 
field. Davydova, T.A.; Lashkin, V.M. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1991. 20p. (In Russian). 
Order Number DE92642664. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The beam-type parametric instability of a plasma with non- 
uniform pump field is studied. The absence of the growing and 
neutral Eigenmodes in such system is shown. In this connection 
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the space-time evolution of the unstable perturbations is investi- 
gated. It is shown, that the non-uniformity of the pump field does 
not lead to the stabilization of the instability. (author) 29 refs.; 1 fig. 


30235 (LRP-455/92) Global sawtooth instability measured 
by magnetic colls in the JET tokamak. Duperrex, P.A. (Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Pochelon, A.; Ed- 
wards, A.; Snipes, J. Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). May 1992. 53p. Order Number DE92641793. Source: 
OSTI; NTIS; INIS. 

This paper describes measurements of the sawtooth instability in 
JET, in which the instability wave function is shown to extend to 
the edge where it is measured using magnetic coils. The numerous 
magnetic probes in JET allow the time evolution of the (n=0,1,2,3) 
toroidal Fourier components to be analysed. The n=1 magnetic 
component is similar to the m=1 soft X-ray centroid motion. This 
fact indicates the potential of edge signals in retrieving the poloidal 
mode spectrum of the q=m/n=1 surface. The spectrum evolution of 
the instability is compared for normal sawteeth (NST) and quasi- 
stabilised ‘monster’ sawteeth (MST). The spectrum is slowly 
decreasing with n for NST and all the components belong to one 
ballooning-like deformation, whereas MST show a large n=1 kink- 
like motion with small and independent accompanying higher n 
modes. Important equilibrium changes occur already during the 
growth of the instability and the growth rate is much faster than 
exponential. Both these facts imply a non-linear nature of the insta- 
bility growth. Parametric dependence of growthrates, amplitudes, 
toroidal spectrum shape, etc., are studied to characterize the NST 
and MST instabilities. (author) 20 figs., 2 tabs., 46 refs. 


30236 (LRP-457/92) Noniocal analyses of electrostatic and 
electromagnetic waves in hot, magnetized, nonuniform, 
bounded plasmas. Sauter, O. (Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP)). Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). May 1992. 194p. Order Number DE92641794. Source: 
OSTI; NTIS; INIS. 

Heating of tokamak plasmas up to temperatures of the order of 
10 keV (=10® °K) is one of the main subjects in plasma physics 
research. Much experimental and theoretical effort has been 
devoted to the improvement of the heating efficiency and to the un- 
derstanding of the beam-particle or wave-particle interactions. We 
have studied the latter subject. In present day experiments, the 
temperature of the particles is very high. Increasing numbers of 
experiments use heating scenarii at high harmonic frequencies. Be- 
cause these cases can no longer be studied using a local model, 
we have developed a ‘nonlocal’ model which is not limited by the 
size of the Larmor radii nor by the harmonic considered. This 
model! is based on the global wave approach and therefore can 
treat a variety of problems. Nevertheless, we have limited our work 
to uni-dimensional geometry, Maxwellian equilibrium distribution 
functions and siowly-varying equilibrium magnetic field. We have 
also neglected ky in the conductivity tensor, where y is the direc- 
tion normal to the direction of the inhomogeneity and to the 
magnetostatic field. Starting from the linearized Vlasov-Maxwell 
equations, we have derived the equations in the Fourier and the 
configuration spaces. We have also derived a formulation of the 
local power absorption allowing us to determine the profile of ab- 
sorption of the wave by the particles. The equations are solved 
numerically using the finite element method. We have developed 
two codes, SEAL and SEMAL, which calculate the wave field in 
the electrostatic and electromagnetic cases, respectively. These 
codes have been tested. We have shown that the local model was 
inadequate and have studied in more detail the effect of tempera- 
ture and the strong influence of the alpha particle concentration. 
(author) figs., tabs., 91 refs. 


30237 


(PPPL-2849) Collisional avalanche exponentiation 
of run-away electrons in electrified plasmas. Jayakumar, R. 
(Princeton Univ., NJ (United States). Plasma Physics Lab.); Fleis- 
chmann, H.H.; Zweben, S.J. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Jul 1992. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03073 


468 ERA Vol. 17, No. 10 


;AC02-76ET53017. Order Number DE92018433. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In contrast to earlier expectations, it is estimated that generation 
of runaway electrons from close collisions of existing runaways 
with cold plasma electrons can be significant even for small electric 
fields, whenever runaways can gain energies of about 20 MeV or 
more. In that case, the runaway population will grow exponentially 
with the energy spectrum showing an exponential decrease towards 
higher energies.Energy gains of the required magnitude may occur 
in large Tokamak devices as well as in cosmic-ray generation. 


30238 (PPPL-2853) The multichannel motional Stark effect 
diagnostic on TFTR. Levinton, F.M. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Jul 1992. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE92018435. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Although the q profile plays a key role in theories of instabilities 
and plasma equilibrium, it has been quite difficult to measure until 
the recent development of the motional Stark effect (MSE) diag- 
nostic. A multichannel motional Stark effect polarimeter system has 
recently been installed on the Tokamak Fusion Test Reactor 
(TFTR). The diagnostic can measure the magnetic field pitch angle 
(yp = tan" (B;)/(BP)) at ten radial locations. The doppler shifted 
Daipna radiation from a TFTR heating beam is viewed near tangen- 
tial to the toroidal magnetic field via a re-entrant front surface 
reflecting mirror. The field of view covers from inboard of the mag- 
netic axis to near the outboard edge of the plasma with a radial 
spatial resolution of 3-5 cm. A high throughput f/2 optics system 
results in an uncertainty for yp of ~0.1°-0.2° with a time resolu- 
tion of ~5—10 ms. Initial pinch angle profiles from TFTR have been 
obtained. The MSE data is consistent with the estimated magnetic 
axis position from external magnetic measurements and the q=1 
radius is in good agreement with the inversion radius from the 
electron cyclotron emission temperature measurements. 


30239 (PPPL-2854) Bootstrap dependence on plasma pro- 
file parameters. Pomphrey, N. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Aug 1992. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE92018963. Source: OSTI; NTIS; INIS; GPO Dep. 

The bootstrap fraction, l,s/lp, and the shape of the bootstrap cur- 
rent density, J,.(r), can depend sensitively on the shape of the 
plasma profiles. Beginning with Hirshman’s form for the bootstrap 
current density, and making a large aspect ratio expansion (pro- 
ceeding two orders in the square root of the inverse aspect ratio, 
€), we derive an expression for the bootstrap fraction of the form 


lne/Ip = €2 BpCre(an, at; ay, Z, €) which depends explicitly on the 
peakedness of the density, temperature, and current. Examination 
of contours of constant |,./lp in the space of an, a; and considera- 
tion of the shape of the bootstrap current density help identify 


operating regimes for tokamaks which optimize bootstrap current 
drive. 


30240 (PPPL-CFP—2606) Local multispecies particle and 
energy transport in the TFTR tokamak. Synakowski, E.J. Prince- 
ton Univ., NJ (United States). Plasma Physics Lab. [1992]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03073. (CONF-920913-2: 14. international 
conference on plasma physics and controlled nuclear fusion re- 
search, Wuerzburg (Germany), 30 Sep - 7 oct 1992). Order 
Number DE92012671. Source: OSTI; NTIS; INIS; GPO Dep. 

Studies of local multispecies thermal particle and energy trans- 
port in L-mode and supershot deuterium plasmas have been 
performed on the Tokamak Fusion Test Reactor (TFTR). These 
studies were undertaken to help gain insight into the anomalous 
transport properties of the bulk plasma. Such experimental and 
theoretical studies are valuable for ITER: the relationship of local 
helium ash and metallic particle transport to local energy transport 
will be determining factors in plasma current, helium pumping, and 
divertor material requirements. In addition, differences between 
electron and ion transport will have important implications for 
plasma fueling scenarios. Here, attention has been focused on su- 
pershots and L-Modes of the same toroidal field, plasma current, 
neutral beam heating power. 





30241 (PPPL-CFP-2622) The status of alpha-particle diag- 
nostics. Young, K.M.; Johnson, D.W. Princeton Univ., NJ (United 
States). Plasma Physics Lab. [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-920610-12: 14. international conference on plasma and 
19th EPS conference on controlled fusion and plasma physics, 
Innsbruck (Austria), 29 Jun - 3 jul 1992). Order Number 
DE92018446. Source: OSTI; NTIS; INIS; GPO Dep. 

There is a flurry of activity to complete alpha-particle diagnostics 
so that they can undergo some experimental testing in DT plasmas 
on JET or TFTR prior to implementation on ITER. Successful mea- 
surements of escaping charged fusion products have been made 
in DD plasmas, and the a-particle source can be well character- 
ized by neutron profile measurement. These methods can be 
extrapolated to DT plasmas. Measurement of the confined a- 
particles requires a new technique. Collective Thomson scattering, 
methods involving charge-exchange interactions and nuclear reac- 
tions with impurities will be discussed. Some assessment is given 
of the capabilities of these techniques, bearing in mind the poten- 
tial for their use in the physics phase of the ITER program. 


30242 (PPPL-CFP-—2687) MHD stability of tokamak 
plasmas. Chance, M.S. Sun, Y.C.; Jardin, S.C.; Kessel, C.E.; Ok- 
abayashi, M. Princeton Univ., NJ (United States). Plasma Physics 
Lab. [1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (CONF-9207112-—1: 2. 
symposium on plasma dynamics, Trieste (Italy), 8-10 Jul 1992). Or- 
der Number DE92018444. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper will give an overview of the some of the methods 
which are used to simulate the ideal MHD properties of tokamak 
plasmas. A great deal of the research in this field is necessarily 
numerical and the substantial progress made during the past sev- 
eral years has roughly paralleled the continuing availability of more 
advanced supercomputers. These have become essential to accu- 
rately model the complex configurations necessary for achieving 
MHD stable reactor grade conditions. Appropriate tokamak MHD 
equilibria will be described. Then the stability properties is dis- 


cussed in some detail, emphasizing the difficulties of obtaining 
stable high 8 discharges in plasmas in which the current is mainly 
ohmically driven and thus demonstrating the need for tailoring the 
current and pressure profiles of the plasma away from the ohmic 
state. The outline of this paper will roughly follow the physics de- 
velopment to attain the second region of stability in the PBX-M 
device at The Princeton Plasmas Physics Laboratory. 


30243 (SAND-92-0580) A five-channel, diamond photocon- 
ducting x-ray detector array for z- pinch experiments. 
Spielman, R.B. Sandia National Labs., Albuquerque, NM (United 
States). May 1992. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE92017345. Source: OSTI; NTIS; GPO Dep. 

We have built a five-channel, x-ray detector array based on dia- 
mond photoconducting detectors (PCDs). The diamond elements 
have dimensions of 3 mm x 1 mm x 1 mm (or 0.5 mm). We use 
PCDs for their stability, flat spectral response, and low leakage 
currents. The good time response of diamond PCDs is due to the 
100-ps electror/hole recombination time. Filters were designed to 
give information in the 1-10 keV spectral region. Calibration of the 
diamond PCDs showed sensitivities between 4-7 x10-* A/W for a 


bias of 100 V. We shall present data from z-pinch experiments on 
Saturn. 10 refs. 


30244 (UCRL-ID—109852) 3D and 2D simulation of an 
expanding plasma using a Darwin hybrid particle code. Shu- 
maker, D.E.; Anderson, D.V.; Simonson, G.F. Lawrence Livermore 
National Lab., CA (United States). 2 Mar 1992. 50p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92019095. Source: OSTI; NTIS; GPO 
Dep. 

We present some initial results using our 3D hybrid particle 
code, QN3D, to simulate the expansion of a high energy plasma 
into a lower density plasma. These simulations give good agree- 
ment with expected properties of the diamagnetic void produced by 
the high energy ions. In order to study the longer time behavior of 
this system, we use a 2D version of the same code. In these 2D 
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simulations we observe the formation of fluted plasma boundary 
which occurs during the collapse of the plasma. 


30245 (UCRL-JC—109356) Development of a geometry- 
compensated neutron time-of-flight detector for ICF 
applications with approximately 200 ps time response. Murphy, 
T.J.; Lerche, R.A. Lawrence Livermore National Lab., CA (United 
States). 11 May 1992. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-~48. (CONF- 
920362-39: 9. topical conference on high-temperature plasma 
diagnostics, Santa Fe, NM (United States), 15-19 Mar 1992). Order 
Number DE92018024. Source: OSTI; NTIS; GPO Dep. 

Current mode neutron time-of-flight detectors are used on Nova 
for neutron yield, ion temperature, and neutron emission time mea- 
surements. Currently used detectors are limited by the time 
response of the microchannel plate photomultiplier tubes (MCP- 
PMTs) used with the scintillators, scintillator decay time, scintillator 
thickness, and oscilloscope response time. A change in the 
geometry of the scintillator allows one to take advantage of the in- 
creased time resolution made possible by more advanced transient 
recorders and microchannel plate photomultiplier tubes. A proto- 
type detector has been designed to incorporate these changes, 
and could potentially yield time resolution of less than 150 ps. Ex- 
perimental results are presented demonstrating an ion temperature 
measurement of a direct-drive DT implosion on Nova. 9 refs. 
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30246 (AECL-—10042) Tritium behaviour in ceramic breeder 
blankets. Miller, J.M. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs. 1989. 19p. (CONF- 
8909481-—: 5. international school of plasma physics, Varenna 
(Italy), 6-15 Sep 1989; CFFTP-G-9010; EUR—12540.). Order Num- 
ber DE92639273. Source: OSTI; NTIS (US Sales Only); INIS. 

Tritium release from the candidate ceramic materials, Li2O, 
LiA102, Li2SiO3, LigSiO, and Li2ZrO3, is being investigated in 
many blanket programs. Factors that affect tritium release from the 
ceramic into the helium sweep gas stream include operating tem- 
perature, ceramic microstructure, tritium transport and solubility in 
the solid. A review is presented of the material properties studied 
and of the irradiation programs and the results are summarized. 
The ceramic breeder blanket concept is briefly reviewed. 


30247 (CFFTP-G-9093) ITER cooling system: Analysis of 
heat transfer media, operation and safety of cooling loop and 
blanket during conditioning and baking -Revision 1.0. Kveton, 
O.K. Canadian Fusion Fuels Technology Project, Toronto, ON 
(Canada). Nov 1990. 32p. (ITER-IL-NE-6-0-3.). Order Number 
DE92639274. Source: OSTI; NTIS (US Sales Only); INIS. 

The present specification of the ITER cooling system does not 
permit its operation with water above 150 C. However, the first wall 
needs to be heated to higher temperatures during conditioning at 
250 C and bake-out at 350 C. In order to use the cooling water for 
these operations the cooling system would have to operate during 
conditioning at 37 Bar and during bake-out at 164 Bar. This is un- 
desirable from the safety analysis point of view, and alternative 
heating methods are to be found. This review suggests that super- 
heated steam or gas heating can be used for both baking and 
conditioning. The blanket design must consider the use of dual 
heat transfer media, allowing for change from one to another in 
both directions. Transfer from water to gas or steam is the most in- 
tricate and risky part of the entire heating process. Superheated 
steam conditioning appears unfavorable. The use of inert gas is 
recommended, although alternative heating fluids such as organic 
coolant should be investigated. 


30248 (CFFTP-G-9126) Ceramic sphere-pac breeder de- 
sign for fusion blankets. Gierszewski, P.J. (Canadian Fusion 
Fuels Technology Project, Toronto, ON (Canada)); Sullivan, J.D. 
Canadian Fusion Fuels Technology Project, Toronto, ON (Canada). 
May 1991. 25p. (CONF-9106310-—: 2. international symposium on 
fusion nuclear technology and exposition, Karlsruhe (Germany), 2- 
7 Jun 1991). Order Number DE92639275. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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Randomly packed beds of ceramic spheres are a practical 
approach to surrounding fusion plasmas with tritium-breeding mate- 
rial. This paper examines the general properties of sphere-pac 
beds for application in fusion breeder blankets. The design consid- 
erations and models are reviewed for packing, tritium breeding and 
recovery, thermal conductivity, purge-gas pressure drop, mechani- 
cal behaviour and fabrication. The design correlations are 
compared against available fusion ceramic data. Specific conclu- 
sions are that ternary (three-size) beds are not attractive for fusion 
blankets, and that the fusion spheres should be as large as possi- 
ble subject primarily to packing constraints. 


30249 (CONF-920722-3) Relationship of bainitic m- 
crostructure to impact toughness in Cr-Mo and Cr-W steels. 
Klueh, R.L.; Alexander, D.J. Oak Ridge National Lab., TN (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional conference on martensitic transformations; Monterey, CA 
(United States); 20-24 Jul 1992. Order Number DE92017828. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Non-classical bainite microstructures can develop during continu- 
ous cooling of low-carbon alloy steels. These differ from classical 
upper and lower bainite developed by isothermal transformation. 
Two non-classical bainite microstructures were produced in a 3Cr- 
1.5Mo0.25V-0.IC steel using different cooling rates after 
austenitizing—water quenching and air cooling. The carbide-free 
acicular bainite formed in the quenched steel had a lower ductile- 
brittle transition temperature (DBTT) than the granular bainite 
formed in the air-cooled steel. With increasing tempering parameter 
(defined bv tempering time and temperature), the DBTT of both de- 
creased and approached a common value, although the final value 
occurred at a much lower tempering parameter for the quenched 
steel than for the air-cooled steel. The upper-shelf enery was simi- 
larly affected by microstructure. These observations along with 
similar observations in two Cr-W steels indicate that control of the 
bainite microstructure can be used to optimize strength and tough- 
ness. 


30250 (CONF-920913-—6-Extd.Abst.) Particle balance in Tore 
Supra with controlled particle exhaust. Mioduszewski, P.K. (Oak 
Ridge National Lab., TN (United States)); Hogan, J.T.; Owen, L.W.; 
Uckan, T.; Chatelier, M., Loarer, T., Grisolia, C., Pegourie, B. Oak 
Ridge National Lab., TN (United States). [1992]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 14. international conference on plasma physics 
and controlled nuclear fusion research; Wuerzburg (Germany); 30 
Sep - 7 oct 1992. Order Number DE92013849. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Short communication. TORE SUPRA TOKAMAK/plasma confine- 
ment; PUMPED LIMITERS/energy balance; PLASMA DENSITY; 
PLASMA IMPURITIES; PLASMA SCRAPE-OFF LAYER; PARTI- 
CLE LOSSES; EXHAUST GASES; EXHAUST SYSTEMS 


30251 (DOE/ER-0313/12) Fusion Reactor Materials semi- 
annual progress report for the period ending March 31, 1992. 
Oak Ridge National Lab., TN (United States). Jul 1992. 311p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Coritract ACO5-840R21400. Order Number DE92019053. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This is the twelfth in a series of semiannual technical progress 
reports on fusion reactor materials. This report combines research 
and development activities which were previously reported sepa- 
rately in the following progress reports: Alloy Development for 
Irradiation Performance; Damage Analysis and Fundamental Stud- 
ies; and Special Purpose Materials. These activities are concerned 
principally with the effects of the neutronic and chemical environ- 
ment on the properties and performance of reactor materials; 
together they form one element of the overall materials programs 
being conducted in support of the Magnetic Fusion Energy Pro- 
gram of the US Department of Energy. The other major element of 
the program is concerned with the interactions between reactor 
materials and the plasma and is reported separately. The Fusion 
Reactor Materials Program is a national effort involving several na- 
tional laboratories, universities, and industries. The purpose of this 
series of reports is to provide a working technical record for the 


470 ERA Vol. 17, No. 10 


use of the program participants, and to provide a means of com- 
municating the efforts of materials scientists to the rest of the 
fusion community, both nationally and woridwide. 


30252 (DOE/ER-0552T) Fusion Energy Advisory Commit- 
tee: Advice and recommendations to the Department of 
Energy in partial response to the Charge Letter of 

24, 1991: Part A. USDOE Office of Energy Research, Washington, 
DC (United States); Fusion Energy Advisory Committee, Washing- 
ton, DC (United States). Oct 1991. 26p. Sponsored by USDOE, 
Washington, DC (United States). (FEAC-—91-l). Order Number 
DE92019315. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a compilation of the written records that relate 
to the Fusion Energy Advisory Committee's initial deliberations with 
regard to the Letter of Charge received from the Director of Energy 
Research, dated September 24, 1991. In particular. during its first 
meeting in September 1991, FEAC provided its initial response to 
the three points of charge, which are outlined below: “I would like 
to explore seriously the programmatic implications of this recom- 
mendation under two budget scenarios — a constant dollar budget 
for magnetic fusion through FY 1996 and a budget at 5% real 
growth per year through FY 1996. | am therefore charging FEAC to 
advise me on the following questions. Identify how available funds 
now used for BPX, as well as a modest increase (described 
above) could be used to strengthen the eidsting base program for 
magnetic fusion research; within the above envelope of funding, 
identify what follow-on experimental devices for the US fusion pro- 
gram might be planned for use after the completion of experiments 
at TF-RR and before the planned start of ITER operation. For such 
devices, indicate how they would fit into the international fusion 
program; and what should be the US position on the appropriate 
scope, timing, and mission of ITER if BPX does not go forward? 


30253 (DOE/ER-0553T) Fusion Energy Advisory Commit- 
tee: Advice and recommendations to the Department of 
Energy in partial response to the Charge Letter of September 
24, 1991: Part B. USDOE Office of Energy Research, Washington, 
DC (United States); Fusion Energy Advisory Committee, Washing- 
ton, DC (United States). Mar 1992. 79p. Sponsored by USDOE, 
Washington, DC (United States). (FEAC—92-l). Order Number 
DE92019314. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a compilation of the written records that relate 
to the Fusion Energy Advisory Committee’s deliberations with re- 
gard to the Letter of Charge received from the Director of Energy 
Research, dated September 24, 1991. During its second meeting, 
held in February 1992, FEAC provided a detailed response to that 
part of the charge that pertained to ITER. In particular, it re- 
sponded to the paragraph: “Then, by January 1992, 1 would like to 
have your recommendations on the appropriate scope and mission 
of ITER and any suggestions you can make to lower its cost or 
accelerate its schedule. At the same time, | would like your recom- 
mendations on the relative importance to the United States of the 
various ITER technology tasks, on the role and level of US indus- 
trial involvement in the ITER engineering design activity, and on 
the balance between ITER project-specific R&D and the base pro- 
gram. In order to respond to this charge in a timely manner, FEAC 
established a working group, designated “Panel 1”, which reviewed 
the proposed ITER program in detail and prepared background 
material, included in this report as Appendix Il, to help FEAC in its 
deliberations. 


30254 (DOE/ER-0554T) Fusion Energy Advisory Commit- 
tee: Advice and recommendations to the Department of 
Energy in partial response to the Charge Letter of September 
24, 1991: Part C. USDOE Office of Energy Research, Washington, 
DC (United States); Fusion Energy Advisory Committee, Washing- 
ton, DC (United States). Apr 1992. 92p. Sponsored by USDOE, 
Washington, DC (United States). (FEAC—92-Il). Order Number 
DE92019313. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a compilation of the written records that relate 
to the Fusion Energy Advisory Committee’s deliberations with re- 
gard to the Letter of Charge received from the Director of Energy 
Research, dated September 24, 1991. During its third meeting, 
held in March 1992, FEAC provided a detailed response to that 
part of the charge that pertained to the period between the cessa- 
tion of experiments on TFTR and the startup of experiments on 





ITER. In particular, it responded to the paragraph: “By March 
1992, 1 would like your views on how to fill the gap between the 
completion of TFTR work and the planned start of ITER operation. 
In addressing this issue, please include consideration of interna- 
tional collaboration, both here and abroad.” In order to respond to 
this charge in a timely manner, FEAC established a working group, 
designated “Panel #2”, which reviewed the proposed ITER program 
in detail and prepared background material, included in this report 
as Appendix Il, to help FEAC in its deliberations. 


30255 (DOE/ER-0555T) Fusion Energy Advisory Commit- 
tee: Advice and recommendations to the Department of 
Energy in partial response to the Charge Letter of September 
24, 1991: Part D. USDOE Office of Energy Research,"Washington, 
DC (United States); Fusion Energy Advisory Committee, Washing- 
ton, DC (United States). Jun 1992. 60p. Sponsored by USDOE, 
Washington, DC (United States). (FEAC—92-IIl). Order Number 
DE92019312. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a compilation of the written records that relate 
to the Fusion Energy Advisory Committee's deliberations with re- 
gard to the Letter of Charge received from the Director of Energy 
Research, dated September 24, 1991. During its fourth meeting, 
held in May 1992, FEAC provided a detailed response to that part 
of the charge that requested review of the potential effectiveness, 
and hence the advisability, of implementing a more diverse US fu- 
sion program. In particular, it responded to the paragraph: “By May 
1992, 1 would like to have your recommendations on a US concept 
improvement program, including relative priorities and taking into 
account ongoing and planned work abroad.” in order to respond to 
this charge in a timely manner, FEAC established a working group, 
designated “Panel #8”, which reviewed the US and international fu- 
sion programs in detail and prepared background material, included 
in this report as Appendix 1, to help FEAC in its deliberations. 


30256 (DOE/ER-ITER—0005) Position papers on the US 
ITER Research and Development (R&D) Program. Glass, A.J. 
(Lawrence Livermore National Lab., CA (United States)); Doggett, 
J.N.; Kahle, F.V.; Post, D.E.; Baker, C.C.; Flanagan, C.A. 


Lawrence Livermore National Lab., CA (United States). Jun 1992. 


378p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48 ;AC05-840R21400 
;AC02-76CH03073. (ITER/US—92-TE-TM-01). Order Number 
DE92019231. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the US ITER research and development 
program on the following topics: Magnets; Neutral Beam; PF Mag- 
nets; Blanket/Shield; Containment Structures; Remote Handling 
and Maintenance; Fueling; Vacuum Technology; Plasma Facing 
Components; Impurity Control, Divertor, First Wall, and Disruptions; 
RF Heating and Current Drive (ICH); RF Heating and Current Drive 
(ECH); RF Heating and Current Drive (LH); Fuel Cycle; Safety and 
Environment; Diagnostics; Plasma Physics; and The US Physics 
R&D Plans Relevant to ITER. 


30257 (DOE/ET/53088-559) Fast magnetic field penetration 
Into an intense neutralized ion beam. Armale, R. (Texas Univ., 
Austin, TX (United States). inst. for Fusion Studies); Rostoker, N. 
Texas Univ., Austin, TX (United States). Inst. for Fusion Studies. 
Jun 1992. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-80ET53088. (IFSR-559). Order Num- 
ber DE92016861. Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments involving propagation of neutralized ion beams 
across a magnetic field indicate a magnetic field penetration time 
determined by the Hall resistivity rather than the Spitzer or Peder- 
sen resistivity. In magnetohydrodynamics the Hall current is 
negligible because electrons and ions drift together in response to 
an electric field perpendicular to the magnetic field. For a propagat- 
ing neutralized ion beam, the ion orbits are completely different 
from the electron orbits and the Hall current must be considered. 
There would be no effect unless there is a component of magnetic 
field normal to the surface which would usually be absent for a 
good conductor. It is necessary to consider electron inertia and the 
consequent penetration of the normal component to a depth c/w». 
In addition it is essential to consider a component of magnetic field 
parallel to the velocity of the beam which may be initially absent, 
but is generated by the Hall effect. The penetration time is deter- 
mined by whistler waves rather than diffusion. 
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30258 (EGG-FSP-10166) Tungsten alloy oxidation behav- 
jor in air and steam: Fusion Safety Program/activation 
products task. Smolik, G.R. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Mar 1992. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO7-761D01570. Order 
Number DE92018051. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents oxidation rates derived from posttest evalua- 
tions of a tungsten alloy initially tested at the INEL in air and steam 
between 600°C and 1200°C to obtain volatilization measurements 
which have been previously reported. Oxidation behavior of pure 
tungsten in air and environments containing water vapor is initially 
reviewed. The oxidation rates which we have found for the alloy in 
air and steam, expressed as recession rates (mm/s), are then 
compared with rates reported in the literature for pure tungsten. 
We have also used weight changes and mass balances involved in 
the oxidation and volatilization processes to predict oxidation reac- 
tions and estimate remnant oxide products and quantities of 
hydrogen formed. Relationships for the oxidation of the tungsten 
alloy in air and steam, and also, hydrogen generation in steam are 
given based upon data extracted both from our tests and from the 
literature. These are the relationships recommended for fusion 
safety analyses based upon the current available information. Fi- 
nally, a comparison of hydrogen production rates show that the 
three primary plasma-facing component (PFC) materials ranked in 
increasing order are graphite, tungsten and beryllium. Each of 
these materials, however, have other safety or performance fea- 
tures which impact PFC selection. 


30259 (EGG-FSP-10245) Overview of property formule- 
tions for helium, nitrogen, Iithium, and lithium-leed in 
ATHENA/MOD1 with comparison of calculated properties to 
measured properties. Tolli, J. EG and G idaho, Inc., idaho Falls, 
ID (United States). Apr 1992. 48p. by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE92017995. Source: OSTI; NTIS; INIS; GPO Dep. 

Formulation for the thermodynamic and transport properties of 
the fluids used by the ATHENA/MOD1 computer program for fusion 
safety research have been obtained from various sources, includ- 
ing published documents and empirical curve-fitting to data. The 
sources and/or formulations are stated herein. Comparison plots of 
ATHENA calculated thermodynamic properties and transport prop- 
erties with measured data ate included as part of the verification 
and validation effort for the ATHENA fusion fluids. 


30260 (EGG-FSP-10315) TMAP4 User’s Manual. Longhurst, 
G.R.; Holland, D.F.; Jones, J.L.; Merrill, B.J. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). 12 Jun 1992. 106p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE92018044. Source: OSTI; NTIS; 
GPO Dep. 

The Tritium Migration Analysis Program, Version 4 (TMAP4) has 
been developed by the Fusion Safety Program at the idaho Na- 
tional Engineering Laboratory (INEL) as a safety analysis code, 
mainly to analyze tritium retention and loss in fusion reactor 
structures and systems during normal operation and accident con- 
ditions. TMAP4 incorporates one-dimensional thermal- and 
mass-diffusive transport and trapping calculations through struc- 
tures and zero dimensional fluid transport between enclosures and 
across the interface between enclosures and structures. A key 
feature is the ability to input problem definition parameters as con- 
stants, interpolation tables, or FORTRAN equations. The code is 
specifically intended for use under a DOS operating system on PC- 
type mini-computers, but it has also been run successfully on 
workstations and mainframe computer systems. Use of the 
equation-input feature requires access to a FORTRAN-77 compiler 
and a linker program. 


30261 (GA-A-20904) Boronization in Dill-D. Jackson, G.L. 
(General Atomics, San Diego, CA (United States)); Burrell, K.H.; 
DeBoo, J.C.; Greenfield, C.M.; Groebner, R.J.; Hodapp, T.; Kell- 
man, A.G.; Lee, R.; Lippman, S.1.; Phillips, J.; Taylor, T.S.; West, 
W.P.; Winter, J.; Moyer, R.; Watkins, J. General Atomics, San 
Diego, CA (United States). May 1992. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO03-89ER51114. 
(CONF-920311-—19: 10. international conference on plasma-surface 
interactions in controlled fusion devices, Monterey, CA (United 
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States), 30 Mar - 3 apr 1992). Order Number DE92016249. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A thin boron film has been applied to the Dill-D tokamak plasma 
facing surfaces to reduce impurity influx, particularly oxygen and 
carbon. A direct result of this surface modification was the obser- 
vation of a regime of very high energy confinement, VH-mode, with 
confinement times from 1.5 to 2 times greater than predicted by H- 
mode scaling relation for the same set of parameters. VH-mode 
discharges are characterized by low ohmic target densities, low 
edge neutral pressure, and reduced cycling. These conditions have 
reduced the collisionality, »*, in the edge region producing a higher 
edge pressure gradient and a significant bootstrap current, up to 
30% of the total current. We will describe the edge plasma proper- 
ties after boronization including reductions in recycling inferred 
from measurements of 7°*. In particular we will discuss the edge 
plasma conditions necessary for access to VH-mode including the 
boronization process and properties of the deposited film. 


30262 (GA-A-20958) A model for analytical ormance 
prediction of hypervapotron. Baxi, C.B. (General Atomics, San 
Diego, CA (United States)); Falter, H. General Atomics, San Diego, 
CA (United States). Jul 1992. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-89ER51114. 
(CONF-920903-10: International topical meeting on reactor ther- 
mal hydraulics: towards the next generation of nuclear power 
plants, Salt Lake City, UT (United States), 20-24 Sep 1992). Order 
Number DE92018885. Source: OSTI; NTIS; INIS; GPO Dep. 

A hypervapotron is a water-cooled device which combines the 
advantages of finned surfaces with the large heat transfer rates 
possible during boiling heat transfer. Hypervapotrons have been 
used as beam dumps in the past and plans are under way to use 
them for divertor cooling in the Joint European Torus (JET). Experi- 
ments at JET have shows that a surface heat flux of 25 MW/m? 
can be achieved in hypervapotrons. This performance makes such 
a device very attractive for cooling of divertor of the International 
Thermonuclear Experimental Reactor (ITER). This paper presents 
an analytical method to predict the thermal performance of the hy- 
pervapotrons. Preliminary results show an excellent agreement 
between experimental results and analytical prediction over a wide 
range of flow velocities, pressures, subcooling temperatures and 
heat fluxes. This paper also presents the predicted performance of 
hypervapotron made of materials other than copper. After further 
development and verification, the analytical method could be used 
for optimizing designs and performance prediction. 


30263 (GA-A-20972) Thermal analysis and design of polar- 
izer mirrors for waveguides in the DIll-D tokamak. Baxi, C.B.; 
Doane, J.L.; Sevier, D.L. General Atomics, San Diego, CA (United 
States). Jul 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-89ER51114. (CONF-920792- 
21: SPIE international symposium on optical applied science and 
engineering, San Diego, CA (United States), 19-24 Jul 1992). Or- 
der Number DE92018884. Source: OSTI; NTIS; INIS; GPO Dep. 
A new high power electron cyclotron heating (ECH) system de- 
signed to operate at 110 GHz with a power output of 2 MW has 
been introduced on Dill-D. All components of the system are capa- 
ble of handling a 10 second pulse at an interval of 10 minutes. 
Transmission of ECH power from the the source (a millimeter-wave 
gyrotron) to the plasma through waveguide miter bends may 
change the polarization and rotate the polarization major axis. Po- 
larizing elements are therefore required to correct for the effect of 
transmission lines and also to generate proper polarization for cou- 
pling into the plasma. Rotating mirrors with different rectangular 
grooved gratings in two successive miter bends can generate the 
required wide range of elliptical polarizations. Peak heat fluxes due 
to ohmic losses in these mirrors are several MW/mo for a 0.5 MW 
gyrotron power. The complex distribution of losses in the grooves 
requires a detailed thermal stress analysis to ensure that tempera- 
ture and stress limits are not exceeded. The desired pulse length 
is 10 sec, with a cooling time of 10 min between pulses. The tem- 
perature rise in the polarizing mirrors must be limited to less than 
300°C to prevent thermal fatigue and outgassing in the vacuum 


lines. This paper presents an analysis for the polarizing mirrors for 
the Dill-D ECH system. 
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30264 (JAERI-M—92-027, pp. 204-213) Analysis of neutron 
transmission and reflection experiments with JENDL-3. lwaki, 
M. (Tokyo Inst. of Tech. (Japan)); Sawada, T.; Harima, Y. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. (CONF- 
9111211-: 1991 Japan Atomic Energy Research Institute (JAERI) 
symposium on nuclear data, Tokai (Japan), 28-29 Nov 1991; 
INDC(JPN)—157/L). In Proceedings of the 1991 symposium on nu- 
clear data. 417p. Order Number DE92012612. Source: OSTI; 
NTIS; INIS. 

The ANISN-JR and DIAC codes of one-dimensional discrete 
ordinates transport were used to analyze the results of two bench- 
mark test experiments irradiated by D-T neutrons. One was to 
measure angular neutron flux spectra of transmission through im- 
portant materials as fusion blankets, i.e., graphite, beryllium and 
lithium, of which thickness was 0.6 to 5 mean free path and the 
leaking angles were 12.2deg, 24.9deg, 41.8deg and 66.8deg for 
14.8 MeV neutrons. The other was to measure neutron flux of re- 
flection by shielding materials such as iron and aluminum. The 
measurement was performed at 120deg for 15 MeV neutrons gen- 
erated by an accelerator. The multi-group cross section data of 
110 groups up to 16 MeV were generated from JENDL-3 nuclear 
data by using RADHEAT-V4 code system. The results of both 
transmission and reflection calculations agreed well with the mea- 
surements as well as the calculated results by the Monte Carlo 
codes, i.e., MORSE-DD and MCNP, in the energy region up to 10 
MeV. On the other side, there were some discrepancies between 
calculations and measurements above 10 MeV and leaking angle 
of 66.8deg. (author). 


30265 (JAERI-M-92-027, pp. 290-297) Fusion reactor 
shielding experiment |. Konno, C. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Maekawa, F.; Ikeda, Y.; Oyama, Y.; Kosako, K.; Maekawa, H. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
(CONF-9111211—: 1991 Japan Atomic Energy Research Institute 
(JAERI) symposium on nuclear data, Tokai (Japan), 28-29 Nov 
1991; INDC(JPN)—157/L). In Proceedings of the 1991 symposium 
on nuclear data. 417p. Order Number DE92012612. Source: 
OSTI; NTIS; INIS. 

Various fusion reactor shielding experiments have been planned 
for next fusion devices such as ITER. At the first step the bulk 
shielding experiments using SS316 materials were performed. Two 
experimental assemblies were adopted. One was a cylindrical as- 
sembly of SS316 (1.2 m in diameter and 1.12 m in thickness) and 
was set at 0.3 m from the tritium-titanium target (Experimental as- 
sembly 1). The other surrounded the tritium-titanium target by 0.2 
m thick SS316 adding to the experimental assembly 1 (Experimen- 
tal assembly 2). In-situ neutron and gamma-rays spectra were 
measured. As neutron spectrum indices, fission and activation re- 
action rates were also measured by fission counters of 75U and 
2381), and foils of Al, Ti, Fe, Co, Ni, Zr, Nb, In and Au, respectively. 
Experimental analysis was performed by the DOT3.5 code with the 
cross section set FUSION-J3 based on the JENDL-3 nuclear data 
file. The calculation by DOT3.5 underestimated gamma-ray and 
low energy neutron spectra, fission-rates of 75U and reaction rates 
of 1°7Au(n,7)'®8Au by more than factor 2 in the rear positions of 
the both assemblies. (author). 


30266 (JET-R-92-01) The assessment of non-metallic in- 
clusions In steels and nickel alloys for ultra high vacuum 
applications. Meriguet, P.J.-L. Commission of the European Com- 
munities, Abingdon (UK). JET Joint Undertaking. Jan 1992. 15p. 
Order Number DE92641862. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The presence of non-metallic inclusions in steels and nickel al- 
loys may create leak-paths under Ultra High Vacuum conditions. 
This paper shows the application of the ASTM E45 standard to the 
assessment of these inclusions and gives some design recommen- 
dations. Three case-histories encountered at the Joint European 
Torus Joint Undertaking and a possible explanation of the phenom- 
enon are also presented. (Author). 


30267 (KFK-4908) Status report. KfK contribution to the 
development of DEMO-relevant test blankets for NET/ITER. Pt. 
1: Self-cooled liquid metal breeder blanket. Vol. 2. Detailed 
version. John, H.; Malang, S.; Sebening, H. (comps.); Barleon, L.; 





Bojarsky, E.; Borgstedt, H.U.; Buehler, L.; Casal, V.; Deckers, H.; 
Feuerstein, H.; Fischer, U.; Frees, G.; Graebner, H.; John, H.; Jor- 
dan, T.; Kramer, W.; Krieg, R.; Lenhart, L. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekt Kernfusion. Dec 1991. 281p. 
pony Number DE92558325. Source: OSTI; NTIS (US Sales Only); 

A self-cooled liquid metal breeder blanket for a fusion DEMO- 
reactor and the status of the development programme is described 
as a part of the European development programme of DEMO rele- 
vant test blankets for NET/ITER. Volume 1 (KfK 4907) contains a 
summary. Volume 2 (KfK 4908) a more detailed version of the 
report. Both volumes contain sections on previous studies on self- 
cooled liquid metal breeder blankets, the reference blanket design 
for a DEMO-reactor, a typical test blanket design including the an- 
cillary loop system and the building requirements for NET/ITER 
together with the present status of the associated RandD- 
programme in the fields of neutronics, magnetohydrodynamics, 
tritium removal and recovery, liquid metal compatibility and purifica- 
tion, ancillary loop system, safety and reliability. An outlook is 
given regarding the required RandD-programme for the self-cooled 
liquid metal breeder blanket prior to tests in NET/ITER and the rel- 
evant test programme to be performed in NET/ITER. (orig.). 


30268 (LA-UR-92-1676) The Los Alamos foll implosion 
project. Brownell, J.H. (Los Alamos National Lab., NM (United 
States)); Parker, J.V.; Bartsch, R.R.; Benage, J.F.; Bowers, R.L.; 
Cochrane, J.C.; Forman, P.R.; Goforth, J.H.; Greene, A.E.; Kruse, 
H.W.; Ladish, J.S; Oona, H.; Peterson, D.L.; Reinvosky, R.E.; 
Trainor,Los Alamos National Lab., NM (United States). [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-920515—30: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). Order Number DE92017414. Source: 
OSTI; NTIS; GPO Dep. 

The goal of the Los Alamos foil implosion project is to produce 
an intense (>100 TW), multi-megajoule, laboratory soft x-ray 
source for material studies and fusion experiments. The concept in- 
volves the implosion of annular, current-carrying, cylindrical metallic 
plasmas via their self-magnetic forces. The project features induc- 
tive storage systems using both capacitor banks and high 
explosive-driven flux compression generators as prime energy 
sources. Fast opening switches are employed to shorten the elec- 
trical pulses. The program will be described and activities to date 
will be summarized. 


30269 (LBL-29290) ITER neutral beam system US concep- 
tual design: Final vesion. Purgalis, P. Lawrence Berkeley Lab., 
CA (United States). Sep 1990. 57p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9007246-—1: ITER neutral beam specialists meeting, Garch- 
ing (Germany), 9-13 Jul 1990). Order Number DE92017087. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In this document we present the US conceptual design of a neu- 
tral beam system for International Thermonuclear Experimental 
Reactor (ITER). The design incorporates a barium surface conver- 
sion D~ source feeding a linear array of accelerator channels. The 
system uses a de accelerator with electrostatic quadrupoles for 
strong focusing. A high voltage power supply that is integrated with 
the accelerator is presented as an attractive option. A gas neutral- 
izer is used and residual ions exiting the neutralizer are deflected 
to water-cooled dumps. Cryopanels are located at the accelerator 
exit to pump excess gas from the source and the neutralizer, and 
in the ion dump cavity to pump re-neutralized ions and neutralizer 
gas. All the above components are packaged in compact identical, 
independent modules which can be removed for remote mainte- 
nance. The neutral beam system delivers 75 MW of DO at 1.3 
MeV, into three ports with a total of 9 modules arranged in stacks 
of three modules per port . To increase reliability each module is 
designed to deliver up to 10 MW; this allows eight modules operat- 
ing at partial capacity to deliver the required power in the event 
one module is out of service, and provides 20% excess capacity to 
improve availability. Radiation protection is provided by shielding 
and by locating critical components in the source and accelerator 
46.5 m from the torus centerline. Neutron shielding in the drift duct 


70 PLASMA PHYSICS AND FUSION 
7004 Fusion Technology 


and neutralizer provides the added feature of limiting conductance 
and thus reducing gas flow to and from the torus. 


30270 (LBL-31427) The diagnostics system for the multiple 
heavy ion beams induction linac experiment, MBE-4. Eylon, S. 
Lawrence Berkeley Lab., CA (United States). Sep 1991. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9110118-7: Accelerator instrumentation 
workshop, Newport News, VA (United States), 28-31 Oct 1991). 
Order Number DE92017109. Source: OSTI; NTIS; INIS; GPO Dep. 
MBE-4 is a four beam current amplifying induction linac experi- 
ment conducted at LBL as a part of the Heavy lon Fusion 
Accelerator Research (HIFAR) program for studying accelerator 
physics issues of a heavy ion driver for inertial fusion. The four ion 
beams (Cs*, 10 mA) are focused by electrostatic quadrupoles and 
accelerated fro about 200 keV to 900 keV through 24 induction 
gaps. Current amplification of up to nine times is achieved while 
the beam pulse duration is compressed from about 3 us to 0.5 us. 
The diagnostic system enables the complete time-resolved 2-D 
transverse phase space distribution of the beam to be measured. 
Reduction of the raw data yields the beam current, current profile, 
emittance, centroid position and angle as well as the beam enve- 
lope parameters. In addition, the longitudinal energy distribution is 
obtained from measurements using a calibrated electrostatic spec- 
trometer. The diagnostic system hardware, as well as the data 
acquisition and reduction routines, are controlled by an IBM pe-XT. 
We shall describe the diagnostic system and discuss its 
performance in view of the specific issues which result from the ac- 
celeration and amplification of multiple beams of heavy ions. 


30271 (NIFS-MEMO-5) Fuzzy logic application to toroidal 

control. Yamazaki, Kozo (National Inst. for Fusion Sci- 
ence, Nagoya (Japan)). National Inst. for Fusion Science, Nagoya 
(Japan). Feb 1992. 2ip. (in Japanese). Order Number 
DE92556745. Source: OSTI; NTIS; INIS. 

The fuzzy logic control is applied to toroidal plasmas, especially 
the plasma current control of the Large Helical Device (LHD) 
plasma, and the comparisons between fuzzy and PID methods are 
carried out. In the LHD system, 3-pair poloidal coils are utilized for 
the control of plasma position, shaping and current by means of a 
hybrid control scheme, which is applicable to the tokamak control 
system. The fuzzy control leads to the better controllability due to 
its non-linear feedback properties than the PID scheme, and gives 
rise to about 10 % reduction of the required voltages of coils and 
power supplies. Moreover, flexible modifications for adding various 
feedback constraints can be performed using fuzzy control 
schemes. (author). 


30272 Production of hollow aerogel microspheres. Upadhye, 
R.S.; Henning, S.A. To Dept. of Energy. 1990. Filed date 30 Nov 
1990. USA Patent patent application 7-620,123. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92015858. Source: OSTI; NTIS; GPO 
Dep. 
A method is described for making hollow aerogel microspheres 
of 800-1200, diameter and 100-300, wall thickness by forming 
hollow alcogel microspheres during the sol/gel process in a cat- 
alytic atmosphere and capturing them on a foam surface containing 
catalyst. Supercritical drying of the formed hollow alcogel micro- 
spheres yields hollow aerogel microspheres which are suitable for 
ICF targets. 


30273 (PPPL-2847) Plasmas fluxes to surfaces for an 
oblique magnetic field. Pitcher, C.S. (Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada)); Stangeby, P.C.; Elder, 
J.D.; Bell, M.G.; Kilpatrick, S.J.; Manos, D.M.; Medley, S.S.; 
Owens, D.K.; Ramsey, A.T.; Ulrickson, M. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Jul 1992. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073 ;AC04-76DP00789 ;FGO5-90ER54091. (CONF- 
920311-21: 10. international conference on plasma-surface 
interactions in controlled fusion devices, Monterey, CA (United 
States), 30 Mar - 3 apr 1992). Order Number DE92018434. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The poloidal and toroidal spatial distributions of D., He | and C 
Il emission have been obtained in the vicinity of the TFTR bumper 
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limiter and are compared with models of ion flow to the surface. 
The distributions are found not to agree with a model (the “Cosine” 
model) which determines the incident flux density using only the 
parallel fluxes in the scrape-off layer and the projected area of the 
surface perpendicular to the field lines. In particular, the Cosine 
model is not able to explain the significant fluxes observed at loca- 
tions on the surface which are oblique to the magnetic field. It is 
further shown that these fluxes cannot be expiained by the finite 
Larmor radius of impinging ions. Finally, it is demonstrated, with 
the use of Monte Carle codes, that the distributions can be ex- 
plained by including both parallel and cross-field transport onto the 
limiter surface. 


30274 (SAND-91-1613C) Heat load material studies: Simu- 
lated tokamak disruptions. Gahi, J.M. (New Mexico Univ., 
Albuquerque, NM (United States)); McDonald, J.M.; Zakharov, A.; 
Tserevitinov, S.; Barabash, V.; Guseva, M. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-911111—41: International conference on fusion 
reactor materials, Clearwater, FL (United States), 17-22 Nov 1991). 
Order Number DE92018275. Source: OSTI; NTIS; INIS; GPO Dep. 

It is clear that an improved understanding of the effects of toka- 
mak disruptions on plasma facing component materials is needed 
for the ITER program. very large energy fluxes are predicted to be 
deposited in ITER and could be very damaging to the machine. 
During 1991, Sandia National Laboratories and the University of 
New Mexico conducted cooperative tokamak disruption simulation 
experiments at several Soviet facilities. These facilities were lo- 
cated at the Efremov institute in Leningrad, the Kurchatov Atomic 
Energy Institute (Troisk and Moscow) and the Institute for Physical 
Chemistry of the Soviet Adademy of Sciences in Moscow. Erosion 
of graphite from plasma stream impact is seen to be much less 
than that observed with laser or electron beams with similar energy 
fluxes. This, along with other data obtained, seem to suggest that 
the “vapor shielding” effect is a very important phenomenon in the 
study of graphite erosion during tokamak disruption. 


30275 (SAND-91-2703C) Quicksilver simulations of 
applied-B extraction diodes. Desjarlais, M.P.; Pointon, T.D. San- 
dia National Labs., Albuquerque, NM (United States). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920515-—24: 9. international 
conference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). Order Number DE92017048. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Recent simulations of the barre! diode configuration with the 3-D 
particle-in-cell code QUICKSILVER have detailed a rich evolution 
of unstable electromagnetic waves. Preliminary simulations of 
applied-B extraction diodes with the 3-D particle-in-cell code 
QUICKSILVER suggest some significant differences in equilibrium 
and stability properties between extraction and barrel diodes. The 
extraction diode simulations suggest better divergence and, when a 
limiter is employed to reduce divergence, potentially better effi- 
ciency. In the case of proton beam simulations, the low frequency 
ion mode was not found even for peak ion current enhancements 
in excess of 10. The ion mode was exhibited by the lithium beam 
extraction diode simulations. Limiter simulations with both proton 
and lithium beams demonstrated very good divergence. A scheme 
for obtaining uniform ion current density profiles based on a uni- 
form dynamic gap calculation appears promising. 


30276 (SAND-91-2744C) Divergence in intense lon beams 
caused by incomplete charge neutralization. Olson, C.L.; 
Poukey, J.W. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-920515— 
27: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). Order Number 
DE92016891. Source: OSTI; NTIS; GPO Dep. 

Space charge neutralization for light ion fusion (LIF) ion beam 
transport is usually assumed to be perfect in the “charge-neutral” 
region of the diode and in the gas transport cell. However, small 
charge clumps in the beam will not be totally charge-neutralized, 
and the residual net space charge may contribute to the beam mi- 
crodivergence 6 ,. If the net potential of the clump is limited only 
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by electron trapping, the minimum potential will be e¢ ~ 1/2 mMev;" 
where me is the electron mass and v; is the ion velocity. For proton 
beams this leads to 6, ~ (m e/Mp)'/2 ~ 23 mrad, where Mp is the 
proton rest mass. For non-protonic beams, different results occur. 
The mechanism predicts no dependence of 6 , on diode voltage, 
non-protonic @ , greater than proton 6 , for proton-contaminated 
beams, and axial energy spread Ae)/e ~ + 2 @ ,, which are all 
consistent with present data. Results of analytic studies and com- 
puter simulations of this mechanism are presented. Plasma 
shielding reduces the effects of this mechanism but collisions and 
magnetic fields reduce the plasma shielding effects. 2-D PIC 
MAGIC simulations show that this mechanism contributes to 6 , 
both in the “charge-neutral” region and in the gas transport region. 
It is concluded that this mechanism is especially important in the 
“charge-neutral” region. 


30277 (SAND-92-0797C) Results from the US/USSR ex- 
change for heat load material studies of simulated tokamak 
disruptions. Gahi, J.M. (New Mexico Univ., Albuquerque, NM 
(United States)); Crawford, J.F.; McDonald, J.M.; McGrath, R.T.; 
Zakharov, A.; Tserevitinov, S.; Barabash, V.; Guseva, M. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920311-22: 10. international 
conference on plasma-surface interactions in controlled fusion de- 
vices, Monterey, CA (United States), 30 Mar - 3 apr 1992). Order 
Number DE92018285. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents recent results from exchange |.2 of the US/ 
USSR Exchange Program of Cooperation for Magnetic Confine- 
ment Fusion. Previous results from this exchange demonstrated 
much lower than expected ablation of graphites when the graphites 
were exposed to disruption like heat fluxes delivered by plasma 
gun sources. This lower than expected ablation has been ac- 
counted for by the “vapor shielding” effect. Vapor shielding occurs 
when material is ablated from the surface of the graphite target 
early in the plasma pulse. This ablated material then shields the 
surface of the target from the rest of the incoming plasma pulse. 
Vapor shielding has been inferred from diagnostics and ablation 
data at all participating laboratories, and clear evidence of the ef- 
fect has been found by laser interferometry at Kurchatov (Troitsk) in 
the 2MK-200 machine. Recent results from Kurchatov on the 2MK- 
200 and MKT experiments continue to indicate that the erosion of 
graphite exposed to disruption like heat fluxes is much lower than 
expected. Work from the University of New Mexico on the PLAIDS 
experiment confirms earlier important work conducted on the VIKA 
experiment at Efremov. This is particularly interesting in that 
PLAIDS and VIA have very similar plasma pulse characteristics. 


30278 
maser for fusion reactor heating: Final report. Morse, E.C. 
California Univ., Berkeley, CA (United States). Berkeley Fusion En- 
gineering. [1990]. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-86ER52137. Order Number 
DE92018507. Source: OSTI; NTIS; INIS; GPO Dep. 

High power microwave and millimeter sources, such as the 
quasi-optical electron cyclotron maser (QOECM) are important in 
fusion research as well as in high-energy physics and in other ap- 
plications. The interaction between the electromagnetic modes of a 
Fabry-Perot resonator and an electron beam gyrating through a 
magnetic field has been studied for both the cases of beams paral- 
lel and perpendicular to the resonator. The parallel case was 
theoretically first studied by Kurin for forward and backward wave 
interaction, and experimentally by Komlev and Kurin. Kreischer and 
Temkin reviewed the general case of the linear small signal inter- 
action parallel and perpendicular to the resonator. Sprangle, et al 
discussed the perpendicular case in a self-consistent linear and 
nonlinear theoretical study using the Gaussian transverse profile of 
an open resonator with a single longitudinal mode. Experimental 
verification of the devices operation was first mentioned in work at 
the Naval Research Laboratory. Theoretical studies using a time- 
dependent analysis of a large number of longitudinal modes with 
similar transverse mode profiles have demonstrated that single 
longitudinal-mode operation can be achieved at equilibrium and 
that performance can be enhanced by prebunching the electron 
beam and tapering the magnetic field. The use of output coupling 


(UCB-BFE-035) A quasi-optical electron cyclotron 





apertures in the mirrors has been studied theoretically in relation to 
the structure of the modes for both confocal and nonconfocal res- 
onators by Permnoud; use of an open resonator with stepped 
mirrors has been studied in order to choose a particular longitudi- 
nal mode. Studies at the Naval Research Laboratory mirror used 
configurations that diffraction couple the energy from around the 
mirror edges, so that the transverse profile inside the resonator 
can be selective to the fundamental mode. 


30279 (UCRL-JC—107332) X-ray diagnostic techniques in 
ICF. Kilkenny, J.D. Lawrence Livermore National Lab., CA (United 
States). Feb 1992. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9202120— 
1: Inertial confinement fusion (ICF) course, Princeton, NJ (United 
States), 2 Feb 1992). Order Number DE92018069. Source: OSTI; 
NTIS; GPO Dep. 

In a large ICF facility, there are usually tens of diagnostics based 
on optical, x-ray and neutron instruments. X-ray diagnostic tech- 
niques are the subject of this article. Thermonuclear products are 
used in a complementary manner to diagnose the parameters of 
imploded fuel and are also the subject of the subsequent article. 
There are two different techniques for x-ray diagnostics, those rely- 
ing on self-emission and those relying on backlighting. In this 
lecture, we will examine, in some detail, four representative x-ray 
diagnostics, two relying on self-emission and two relying on back- 
lighting. 


30280 (UCRL-JC—109284) Neutron spectroscopy with a 
large neutron time-of-flight detector array (LaNSA). Cable, 
M.D.; Hatchett, S.P.; Nelson, M.B. Lawrence Livermore National 
Lab., CA (United States). 11 May 1992. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-920362-36: 9. topical conference on 
high-temperature plasma diagnostics, Santa Fe, NM (United 


States), 15-19 Mar 1992). Order Number DE92018005. Source: 
OSTI; NTIS; GPO Dep. 
The recent completion of the Large Neutron Scintillator Array 


(LaNSA) at the Nova Laser Fusion Facility has allowed low yield 
neutron energy spectra to be measured for ICF implosions. These 
spectra can be used to determine some fundamental implosion 
characteristics such as fuel areal density and ion temperature. De- 
tails of how neutron energy spectra are measured with an array of 
single particle detectors will be presented, as well as experimental 
data showing the application of these spectra to the determination 
of implosion parameters. Particular emphasis will be placed on 
measurements of secondary DT neutrons produced from initially 
pure deuterium fuel. Determination of the interacting triton energy 
spectrum from secondary neutron energy spectroscopy and its ap- 
plication to studies of fuel-pusher mixing will also be discussed. 


30281 (UCRL-JC—109285) Geometry compensation for im- 
proving speed and efficlency of scintillator-based neutron 
time-of-flight detectors. Lerche, R.A.; Murphy, T.J. Lawrence Liv- 
ermore National Lab., CA (United States). 11 May 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-920362-40: 9. topical confer- 
ence on high-temperature plasma diagnostics, Santa Fe, NM 
(United States), 15-19 Mar 1992). Order Number DE92018009. 
Source: OSTI; NTIS; GPO Dep. 

Scintillator-based neutron detectors record time-of-flight (TOF) in- 
formation used for estimating ICF plasma temperatures. Nova TOF 
detectors, which have 1.3-ns resolution and contain 30-cm® of 
scintillator, lack the combination of temporal resolution and sensi- 
tivity necessary to measure 1-keV temperatures for deuterium 
plasmas emitting fewer than 1.5 x 10° neutrons. Significant time 
dispersion is caused by neutron detection-point uncertainty thick 
scintillators. We describe a geometrical compensation technique by 
which this dispersion can be substantially reduced while retaining 
large scintillator volume. We estimate that scintillator/streak camera 
detectors can achieve 100-ps resolution for 2.45 MeV neutrons, 
and that scintillator/photomultiplier systems can achieve 150 to 
300-ps resolution. 


30282 (UCRL-JC—109357) Plasma temperatures from first- 
hit neutron time-of-flight spectra. Lerche, R.A.; Hatchett, S.P.; 
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Cable, M.D.; Nelson, M.B.; Murphy, T.J. Lawrence Livermore Na- 
tional Lab., CA (United States). 11 May 1992. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-920362-35: 9. topical conference on 
high-temperature plasma diagnostics, Santa Fe, NM (United 
States), 15-19 Mar 1992). Order Number DE92018006. Source: 
OSTI; NTIS; GPO Dep. 

We describe a new technique for determining an ICF plasma 
temperature from a neutron time-of-flight spectrum recorded with a 
multielement detector array — even when each array element be- 
comes fully saturated. A temperature uncertainty < 20% is 
achieved over a yield range > 10,000 using a 960-element array. 
Analysis of a spectrum formed by the first detected neutron (first 
hit) in each array element is used to determine the full spectrum’s 
temporal width. Temperatures for deuterium filled capsules have 
been determined from spectra recorded with the 20-meter, 960- 
element LaNSA detector. A temperature of 0.88 + 0.09 keV was 
determined for a capsule producing only 1.4 x10® neutrons. Tem- 
peratures determined for capsules yielding more than 2 x 10° 
neutrons are consistent with those determined with a 20-meter 
current-mode time-of-flight detector. 


30283 (UCRL-JC—109368) A ring coded-aperture micro- 
scope for high-resolution imaging of high-energy x-rays. Ress, 
D.; Ciarlo, D.R.; Stewart, J.E.; Bell, P.M.; Kania, D.R. Lawrence 
Livermore National Lab., CA (United States). 11 May 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-920362-37: 9. topical confer- 
ence on high-temperature plasma diagnostics, Santa Fe, NM 
(United States), 15-19 Mar 1992). Order Number DE92018004. 
Source: OSTI; NTIS; GPO Dep. 

We use annular apertures to produce coded images of inertial- 
confinement fusion targets. The images are formed with 4—9 keV x 
rays; they are unfolded to obtain high-quality estimates of the 
source spatial distribution. Excellent time-integrated images have 
been obtained using x-ray film as a detector, and we are working 
to obtain time-resolved images using a gated microchannel-piate x- 
ray detector. Preliminary resolution-grid experiments show that the 
spatial resolution is <5 um, and further experiments are planned to 
confirm a predicted resolution of <3 um. We discuss the aper- 
tures, x-ray detectors, and image-processing software that forms 
this novel x-ray microscope. 


30284 (UCRL-JC—109473) High energy x-ray imaging diag- 
nostic on Nova. Hammel, B.A.; Landen, O.L.; Remington, B.A.; 
Pasha, R.A. Lawrence Livermore National Lab., CA (United 
States). 11 May 1992. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
920362-38: 9. topical conference on high-temperature plasma 
diagnostics, Santa Fe, NM (United States), 15-19 Mar 1992). Order 
Number DE92018067. Source: OSTI; NTIS; GPO Dep. 

We have developed a diagnostic suitable for high photon energy 
(~7 kev) time resolved one dimensional x-ray imaging on Nova. 
This diagnostic using a 15 um wide, 750 um long imaging slit 
mounted on a 20X magnification snout which is coupled to an x- 
ray streak camera of variable streak speed. This diagnostic fits into 
retractable manipulators on the 10-beam chamber at Nova. In situ 
backlit grid experiments using a large-area backlighter give a spa- 
tial resolution FWHM of about 17 um with high brightness. 


30285 (UCRL-JC—110621) Study of recirculating induction 
accelerator as drivers for Heavy lon Fusion. Shay, H.D. 
(Lawrence Livermore National Lab., CA (United States)); Barnard, 
J.J.; Brooks, A.L.; Coffield, F.; Deadrick, F.; Griffith, L.V.; Kirbie, 
H.C.; Neil, V.K.; Newton, M.A.; Paul, A.C.; Reginato, L.L.; Sharp, 
W.M.; Wilson, J.; Yu, S.S.; Judd, D.L. Lawrence Livermore National 
Lab., CA (United States). May 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-920515-—31: 9. international conference on high power par- 
ticle beams, Washington, DC (United States), 25-29 May 1992). 
Order Number DE92018008. Source: OSTI; NTIS; GPO Dep. 

Two years ago, Lawrence Livermore National Laboratory (LLNL) 
began a study of the viability and relative utility of recirculating in- 
duction accelerators as drivers for Heavy lon Fusion (HIF). The 
final draft of the report detailing the results in 284 pages was 
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completed in September 1991. As well as broadly involving the col- 
laboration of many researchers from several individuals in the HIF 
program at Lawrence Berkeley Laboratory (LBL) and from others in 
the HIF community nationwide. This presentation summarizes the 
key findings given in that report. 


30286 (UCRL-JC—110752) Technical problems and solu- 
tions of intense, fast neutron ors. Heikkinen, D.W. 
Lawrence Livermore National Lab., CA (United States). 26 May 
1992. 11p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9206209-1: Meeting on 
low-energy accelerators, Debrecen (Hungary), 1-5 Jun 1992). Or- 
der Number DE92017255. Source: OSTI; NTIS; GPO Dep. 

The primary source of intense neutrons using low energy accel- 
erators has been the T(d,n)*He reaction. This reaction produces 
nominal 14-MeV neutrons which have been used for cross section 
and nuclear structure measurements for a great many years. As 
the years progressed, higher intensities were obtained and as 
higher intensities were obtained new uses for 14-MeV neutrons be- 
came feasible. In fact, the most intense 14-MeV neutron sources in 
use at the present time are devoted to the fusion program. Among 
these are Oktavian located at Osaka University, Japan and the Fu- 
sion Neutronics Source at the Japan Atomic Energy Research 
Institute. These facilities both have neutronics programs for fusion 
energy. Lawrence Livermore National Laboratory (LLNL) had two 
facilities which were used in the past decade for fusion materials 
studies. These were the RTNS-Il and RTNS-! facilities. Both of 
these facilities ceased operation at least five years ago. The need 
for intense fast neutron sources in the fusion program still exists. In 
this paper we will describe the generic rotating target neutron 
source but paying particular attention to the RTNS-II facility. This 
facility provided the most intense source of 14-MeV neutrons while 
operational with a source strength approaching 4x 10'° n/s. Higher 
intensity neutron sources with median energies around ~15MeV 
have been proposed. These are based on the d+Li reaction using 
s35MeV deuterons. However, none of these have been built to my 


knowledge. 


30287 (UCRL-LR—106736-Rev.1) Nova Upgrade: A pro- 
posed ICF facility to demonstrate ignition and gain: LLNL ICF 
Program, Revision 1. Lawrence Livermore National Lab., CA 
(United States). Jul 1992. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92018960. Source: OSTI; NTIS; GPO Dep. 

The present objective of the national Inertial Confinement Fusion 
(ICF) Program is to determine the scientific feasibility of compress- 
ing and heating a small mass of mixed deuterium and tritium (DT) 
to conditions at which fusion occurs and significant energy is re- 
leased. The potential applications of ICF will be determined by the 
resulting fusion energy yield (amount of energy produced) and gain 
(ratio of energy released to energy required to heat and compress 
the DT fuel). Important defense and civilian applications, including 
weapons physics, weapons effects simulation, and ultimately the 
generation of electric power will become possible if yields of 100 to 
1,000 MJ and gains exceeding approximately 50 can be achieved. 
Once ignition and propagating bum producing modest gain (2 to 
10) at moderate drive energy (1 to 2 MJ) has been achieved, the 
extension to high gain (>50) is straightforward. Therefore, the 
demonstration of ignition and modest gain is the final step in estab- 
lishing the scientific feasibility of ICF. Lawrence Livermore National 
Laboratory (LLNL) proposes the Nova Upgrade Facility to achieve 
this demonstration by the end of the decade. This facility would be 
constructed within the existing Nova building at LLNL for a total 
cost of approximately $400 M over the proposed FY 1995-1999 
construction period. This report discusses this facility. 


(UCRL-LR-106874-Rev.1) Nova Upgrade Facility for 
ignition and gain: LLNL ICF Program: Revision 1. Lawrence 
Livermore National Lab., CA (United States). Jul 1992. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


W-7405-ENG-48. Order Number DE92018961. Source: 
NTIS; GPO Dep. 

Nova Upgrade’s experimental capabilities pass significant de- 
fense applications, including weapons physics research, weapons 
effects simulation, development of weapons effects simulation, de- 
velopment of instrumentation and diagnostic methods for nuclear 
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testing, and exploration of advanced weapons concepts. The Na- 
tional Academy of Sciences (NAS) and the Fusion Policy Advisory 
Committee (FPAC) extensively reviewed the ICF program in 1989- 
1990 and recommended that the ICF program should be focused 
on achieving fusion ignition in the laboratory as its highest priority. 
LLNL therefore proposed that the next major step be a demonstra- 
tion of ignition and modest energy gain (a factor of 2 to 10), which 
could be achieved with an upgrade of the Nova laser to an output 
pulse energy of 1 to 2 MJ. This facility would be constructed in the 
existing Nova building at LLNL for a total cost of approximately 
$400 million. Construction beginning in 1995 would lead to experi- 
mental demonstration of fusion ignition and gain in the laboratory 
by the end of the decade. 
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Refer also to citation(s) 27802, 29490, 29586 


30289 (DOE/SF/19081-T1) Retraining institute in Teacher 
Education: Final . Byrd, H.B.; Jennings, R. Norfolk State 
Univ., VA (United States). 31 Jul 1992. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-91SF19081. 
Order Number DE92019049. Source: OSTI; NTIS; GPO Dep. 

This endeavor was comprised of three companion projects. They 
are interdependent components which together provide a signifi- 
cant enhancement to the existing programs in the School of 
Education at Norfolk state University.The primary focus of the 
project was in instructing regular and special education undergrad- 
uate students and teachers. As a result of this endeavor, 
instruction in science and engineering majors was enhanced. 


30290 (DOE-STD-1005-92) Guide to good practices for 
developing learning objectives: DOE guideline. USDOE, Wash- 
ington, DC (United States). Jul 1992. 14p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92017689. 
Source: OSTI; NTIS; GPO Dep. 

This guide to good practices provides information and guidance 
on the types of, and the development of learning objectives in 
performance-based training system at reactor and nonreactor 
nuclear facilities. Contractors are encouraged to consider this guid- 
ance as a reference when developing new learning objectives or 
refining existing ones. Training managers, designers, developers, 
and instructors are the intended audiences. 


30291 (DOE-STD—1006-92) Guide to good practices: Eval- 
uation instrument examples: DOE guldeline. USDOE, 
Washington, DC (United States). Jul 1992. 64p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE92017688. Source: OSTI; NTIS; GPO Dep. 

The purpose of the Department of Energy (DOE) Guide to Good 
Practices: Evaluation Instrument Examples is to provide DOE con- 
tractor organizations with information that can be used to modify 
existing programs or to develop a new programs. DOE contactors 
should not feel obligated to adopt all parts of this guide. Rather, 
they can use the information in this guide to develop programs that 
apply to their facility. This guide can be used as an aid in develop- 
ing evaluation instruments. Examples of various methods and 
techniques have been included. These instruments are not in- 
tended to be used “as is, ” but they provide guidance for training 
evaluation instrument development. The reference at the end of 
this guide offer additional information on the development and use 
of program evaluation instruments and discuss the analysis of eval- 
uation results. 


30292 (DOE-STD-1007-92) Guide to good practices for 
teamwork training and diagnostic skills development: DOE 
guideline. USDOE, Washington, DC (United States). Jul 1992. 
35p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE92017687. Source: OSTI; NTIS; GPO Dep. 

This guide provides assistance in the development, implementa- 
tion, and improvement of training on teamwork and diagnostics. 
DOE and contractor representatives identified the need for team- 
work and diagnostics training guidance. This need was based on 
the increasing emphasis of properly applying knowledge and skills 
to complete assigned tasks. Teamwork and diagnostic skills have 





become a focal point because of the impact they have on effective 
facility operation and safety. 


30293 (DOE-STD—1008-92) Guide to good practices for 
training of technical staff and managers: DOE guideline. US- 
DOE, Washington, DC (United States). Jul 1992. 36p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE92017686. Source: OSTI; NTIS; GPO Dep. 

The purpose of the Department of Energy (DOE) Guide to Good 
Practices for Training of Technical Staff and Managers is to provide 
DOE contractor organizations with information that can be used to 
modify existing programs or to develop new programs. DOE con- 
tractors should not feel obligated to adopt all parts of this guide. 
Rather, they can use the information in this guide to develop pro- 
grams that apply to their facility. This guide can be used as an aid 
in the design and development of a facility's technical staff and 
managers’ training program. This guide can be used in developing 
a program for initial and continuing training. 


30294 (DOE-STD—1009-92) Guide to good practices for the 
development of test items: DOE guideline. USDOE, Washing- 
ton, DC (United States). Jul 1992. 84p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92017685. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of the Department of Energy (DOE) guide to Good 
Practices for the Development of Test Items is to provide DOE 
contractor organizations with information that can be used to mod- 
ify existing programs with or to develop new programs. DOE 
contractors should not feel obligated to adopt all of this guide. 
Rather, they can use the information in this guide to develop pro- 
grams that apply to their facility. This guide, used in conjunction 
with DOE Guide to Good Practices for the Design, Development, 
and Implementation of Examinations, can be used as an aid to 
provide a framework for the systematic development of valid and 
reliable examinations. In addition, detailed examples of short an- 
swer, multiple-choice, and essay test-item formats are intended to 
aid in developing effective test items. 


30295 (DOE-STD—1012-92) Guide to good practices for on- 
the-job training: DOE guideline. USDOE, Washington, DC 
(United States). Jul 1992. 67p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92017682. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of the Department of Energy (DOE) Guide to Good 
Practices for On-the-Job Training (OJT) is to provide DOE contrac- 
tor organizations with information that can be used to modify 
existing programs or to develop new programs. This guide replaces 
the Guide to Good Practices for On-the-Job Training that was dis- 
tributed to DOE and DOE contractors in 1987. DOE contractors 
should not feel obligated to adopt all parts of this guide. Rather, 
they can use the information in this guide to develop programs that 
apply to their facility. This guide can be used as an aid in the de- 
sign and development of a facility's OJT programs and to assist 
the instructors who conduct OJT and performance tests in the ar- 
eas of facility operations, maintenance, and technical supports. 


30296 (IKMz—92-1) Institute of Nuclear Chemistry, Mainz 
University. Annual report 1991. Denschlag, H.O. (ed.). Mainz 
Univ. (Germany). Inst. fuer Kernphysik. Mar 1992. 68p. (in Ger- 
man). Order Number DE92548183. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Brief reports summarise the 1991 achievements of the four de- 
partments of the Institute relating to the subject areas: chemistry of 
most heavy elements, fast separation methods, equipment devel- 
opment, decay properties and structures of nuclei, heavy ion 
reactions, environmental analytics. The list of publications and lec- 
tures of Institute members is given in an annex. (orig.). 


30297 (LA-UR-—92-2295) Ethics and pr : A case 
study. Agnew, M.J. Los Alamos National Lab., NM (United States). 
[1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9209142-6: Insti- 
tute of Electrical and Electronics Engineers (IEEE) international 
professional communications conference (IPCC): crossing frontiers, 
Santa Fe, NM (United States), 30 Sep 1992). Order Number 
DE92018496. Source: OSTI; NTIS; GPO Dep. 
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Who can read about ethics in technical communication at 2 a.m. 
when you have to face an ethical problem the next day at work? In 
the middie of ethical turmoil, examining the balance of power can 
be helpful in finding the best course of action, particularly if the sit- 
uation is sales- or marketing-related. The author points out that it 
never hurts to examine honestly all sides of a situation, including 
checking the balance of power, to see what you would do. in fact, 
it's the only way to start preparing yourself for your next dilemma. 
And because all communication can be seen as at least persua- 
sive, if not downright marketing-oriented, each of us may have the 
opportunity to face our own ethical issues. 


30298 (SAND-92-1265) Testing Technology, June 1992: A 
Sandia Technology Bulletin. Getsch, B.; Floyd, H.L.; Parrott, L.; 
Van Arsdall, A. Sandia National Labs., Albuquerque, NM (United 
States). 1992. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE92018958. Source: OSTI; NTIS; GPO Dep. 

This report highlights the following topics: Photon Correlation 
Spectroscopy—a new application in jet fuel analysis, Testing news 
in brief; Solar test facility supports space station research; Shock 
isolation technique developed for piezoresistive accelerometer; 
High-speed photography captures Distant Image measurements; 
and, Radiation effects test revised for CMOS electronics. 
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Refer also to citation(s) 27596, 27690, 27631, 27632, 27633, 
27634, 27636, 27637, 27638, 27662, 27696, 27743, 27747, 27748, 
27749, 27768, 27839, 27931, 27942, 27944, 27949, 27955, 27956, 
27959, 28162, 28238, 28279, 28280, 28281, 28282, 28284, 28286, 
28287, 28288, 28289, 28290, 28291, 28292, 28294, 28295, 28307, 
28352, 28405, 28427, 28477, 29504, 29517, 29573, 29583, 29609, 
29852, 30415 


30299 (AECL-10535) Progress report - physical sciences - 
physics division 1991 July 01 - December 31. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. May 1992. 93p. Order Number DE92641282. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The reports from the three branches in Physics Division, Accel- 
erator Physics, Neutron and Solid State Physics and Theoretical 
Physics, are each presented in separate sections. Each section 
features a topical review, highlighting in this report the use of high- 
temperature rf and microwave response of materials, magnetic 
excitations in hexagonal ABX, materials, and meson exchange 
currents in nuclear beta decay. Noteworthy achievements in the 
Accelerator Physics program include the successful operation to 
design energy of the re-vaned RFQ! accelerator enabling now an 
energy of 1250 keV. The ECR ion source has operated for greater 
than 75 hours without failure and has produced the 100 mA 
needed for the RFQ1 accelerator. The neutron scattering program 
was again hampered by the NRU Reactor being down for repair. 
The good news is that the reactor was brought back up to full 
power in December thus enabling experiments to begin again. Ex- 
periments earlier in the year were carried out at Oak Ridge (US), 
Riso (Denmark), National Institute for Standards and Technology 
(US) and the Rutherford-Appleton Laboratory (UK). A new high ca- 
pacity, portable pumping system was commissioned replacing a 
fixed one that had become obsolete and allowing now greater use 
of environment control devices on all spectrometers. An analysis of 
double-charge exchange reactions in nuclei has been used to pro- 
vide limits on the radius of the neutron halo in ‘Li. The most 
up-to-date, complete and accurate tables of neutron scattering 
lengths and cross-sections have been completed. Continuous qual- 
ity improvement (CQI) analyses were initiated for all the activities 
in Physics Division with the goal to enhance performance and pro- 
vide better service to our many customers. 


30300 (BNL-NUREG-47667) The Nuclear Organization and 
ent Analysis Concept methodology: Four years later. 
Haber, S.B.; Shurberg, D.A.; Barriere, M.T.; Hall, R.E. Brookhaven 
National Lab., Upton, NY (United States). [1992]. 5p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
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DOE Contract AC02-76CH00016. (CONF-9206106-2: 5. confer- 
ence on human factors and power plants: power generation - the 
next decade and beyond, Monterey, CA (United States), 7-11 Jun 
1992). Order Number DE92018147. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Nuclear Organization and Management Analysis Concept 
was first presented at the IEEE Human Factors meeting in Mon- 
terey in 1988. In the four years since that paper, the concept and its 
associated methodology has been demonstrated at two commercial 
nuclear power plants (NPP) and one fossil power plant. In addition, 
applications of some of the methods have been utilized in other 
types of organizations, and products are being developed from the 
insights obtained using the concept for various organization and 
management activities. This paper will focus on the insights and 
results obtained from the two demonstration studies at the com- 
mercial NPPs. The results emphasize the utility of the methodology 
and the comparability of the results from the two organizations. 


30301 (CONF-9210136—1) Information systems planning 
leading to performance support systems. Pfuderer, H. Martin 
Marietta Energy Systems, Inc., Oak Ridge, TN (United States). 
[1992]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From American Society 
of Information Science (ASIS) annual meeting; Pittsburgh, PA 
(United States); 26-29 Oct 1992. Order Number DE92018745. 
Source: OSTI; NTIS; GPO Dep. 

information Systems Planning Leading to Performance Support 
Systems. Until recently, the typical approach to information system 
applications was to design and implement independent systems. 
The result has often been redundant data and insufficient return on 
the information system investment as many important organiza- 
tional needs have not been met. However, many decision makers 
are recognizing that information is a resource like money, materi- 
als, facilities, and personnel, and that an information systems plan 
is needed that makes the information systems available not just to 
a given functional area, but to the entire organization. A structured 
approach to analysis of the goals and objectives of the organization 
characterizes the organization’s business processes and the infor- 
mation needed to support those goals, objectives, and processes. 
The study of the organization and its information needs results in 
an information architecture or a model depicting the relationship 
between the business processes and the information systems. 
Utilizing the information architecture in structuring the systems in- 
creases the coordination of information sharing, minimizes the 
maintenance of systems, and ensures that the data needed by the 
organization is available when needed in the correct format. 


30302 (DOE/BP-1880) Charting a course for the future: 
Technical appendix: BPA Programs in Perspective. USDOE 
Bonneville Power Administration, Portland, OR (United States). 
May 1992. 70p. Sponsored by USDOE, Washington, DC (United 
— Order Number DE92017862. Source: OSTI; NTIS; GPO 


Programs in Perspective is the Bonneville Power Administration's 
public involvement process for engaging customers and other 
stakeholders in a regional dialog to set strategic direction and broad 
program plans for BPA. This process leads into a biennial rate set- 
ting cycle and offers a more accessible and flexible opportunity for 
dialog on broad issues than is possible under the strict administra- 
tive procedures of ratemaking. The self-financed character of BPA 
has made this public process a necessary and valuable one to as- 
sure that those who play BPA’s rates have a clear understanding 
and a strong voice in the plans for use of the resulting revenues. 


30303 (DOE/CE/15981—4) Wisconsin Inventors’ Network 
Database final report. Wisconsin Innovation Service Center, 
Whitewater, WI (United States). 4 Dec 1991. 63p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
90CE15981. Order Number DE92018394. Source: OSTI; NTIS; 
GPO Dep. 

The Wisconsin Innovation Service Center at UW-Whitewater re- 
ceived a DOE grant to create an Inventor’s Network Database to 
assist independent inventors and entrepreneurs with new product 
development. Since 1980, the Wisconsin Innovation Service Center 
(WISC) at the University of Wisconsin-Whitewater has assisted 
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independent and small business inventors in estimating the mar- 
ketability of their new product ideas and inventions. The purpose of 
the WISC as an economic development entity is to encourage in- 
ventors who appear to have commercially viable inventions, based 
on preliminary market research, to invest in the next stages of de- 
velopment, perhaps investigating prototype development, legal 
protection, or more in-depth market research. To address inventor's 
information needs, WISC developed on electronic database with 
search capabilities by geographic region and by product category/ 
industry. It targets both public and private resources capable of, 
and interested in, working with individual and small business inven- 
tors. At present, the project includes resources in Wisconsin only. 


30304 (DOE/EH-0241) Report of the Task Group on the 
Department of Energy Aviation Program. USDOE Assistant Sec- 
retary for Environment, Safety, and Health, Washington, DC 
(United States). Feb 1992. 71p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92017365. Source: 
OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) owns or leases approximately 
43 aircraft of which 17 are airplanes and 26 are helicopters. About 
two-thirds of these aircraft are used for activities related to defense 
programs; these are all government owned and contractor oper- 
ated. The other third of DOE's aircraft is used by Bonneville Power 
Administration (BPA) and Western Area Power Administration 
(WAPA). These aircraft are primarily government owned and oper- 
ated. In addition to transporting passengers, DOE aircraft are used 
for security operations, powerline and pipeline patrols, research 
and development activities, and aerial measurement and for the 
transport of hazardous materials. These operations are conducted 
at nine Field Offices under the organizational authority of eight 
DOE Program Secretarial Officers (PSOs). On July 24, 1991, a 
DOE-owned helicopter crashed at the Nevada Test Site resulting in 
the deaths of the five contractor employees on board. A DOE acci- 
dent investigation board was convened, and an investigation into 
the causes of the crash was conducted. On November 19, 1991, a 
briefing of the preliminary results of the investigation was provided 
to the Assistant Secretary for Environment, Safety and Health 
(EH), the Assistant Secretary for Defense Programs (DP), and the 
Director, Office of Security Affairs (SA). On November 27, 1991, 
the Secretary of Energy directed the Assistant Secretary, EH, to 
convene and chair a Task Group with the PSOs to define the roles 
and responsibilities of DOE’s aviation program. Task group recom- 
mendations are presented. 


30305 (DOE/ER/75665—1) [DOE/EPSCoR traineeship pro- 
gram for Wyoming: Progress report]. Wyoming Univ., Laramie, 
WY (United States). [1992]. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-91ER75665. Order 
Number DE92018211. Source: OSTI; NTIS; GPO Dep. 

In the first year of the traineeship program supported by the De- 
partment of Energy EPSCoR funding, the University of Wyoming 
has made outstanding progress toward the objective of increasing 
the supply of highly trained engineers and scientists with interests 
in energy related disciplines. The scope of the traineeship program 
has already broadened to encompass both more departments than 
originally expected and nearly twice as many graduate students as 
expected. Further, since the primary emphasis was on new stu- 
dents, most of those recruited have developed ties to the DOE 
labs that would not have otherwise existed. This portion of this 
Progress Report gives an overall summary of the University of 
Wyoming's approach to the DOE Traineeship Program implementa- 
tion. It also provides an overview of the results so far and vision of 
how this program fits with the broader objectives for development 
of the University and its academic programs. Subsequent sections 
describe very briefly the impact of the traineeship students in each 
department that was successful in obtaining funds through the 
competitive process that was adopted. Finally, the report ends with 
a summary of both the academic status of the participants and the 
budget expenditures to date. 


30306 (DOE/IG—-0311) Report on the handling of utility re- 
ceipts at the Los Alamos National Laboratory. USDOE Office of 
Inspector General, Albuquerque, NM (United States). Western Re- 
gional Audit Office. 15 Jun 1992. 18p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI (Free of Charge). 





Report to the Secretary. 

The Department of Energy's (Department) Los Alamos National 
Laboratory (LANL) generated revenues from the sale of electricity 
and water and the lease of a gas pipeline. LANL also received re- 
funds from vendors for prior year overpayments. Such revenues 
and refunds must be accounted for in accordance with 
statutes and Department orders. This audit was conducted to deter- 
mine (1) if LANL appropriately recorded and remitted utility receipts, 
(2) if LANL properly recorded vendor refunds, and (3) if the DOE 
Albuquerque Field Office (AL) management ensured that LANL fol- 
lowed the applicable accounting and administrative controls. 


30307 (DOE/IG-0312) Report on review of 

and operating contractor internal audit tunctions. USDOE Of- 
fice of Inspector General, Washington, DC (United States). Capital 
Regional Audit Office. 1 Jul 1992. 27p. Sponsored by USDOE, 
Washington, DC (United States). Source: OST! (Free of Charge). 

Report to The Secretary. 

DOE uses management and operating contractors to carry out 
the majority of its missions. Internal audits performed by these con- 
tractors are an integral part of DOE's control structure designed to 
ensure that contractor costs are reasonable and allowable and that 
contractor operations are economical and efficient. The purpose of 
our audit was to determine whether contractor internal audit perfor- 
mance was in accordance with Department audit policy and was 
therefore satisfactory to DOE. Further, we wanted to determine if 
the internal audit coverage could be relied upon as part of DOE's 
overall internal control structure. 


30308 (DOE-STD-1010-92) DOE “onan Guide to good 
practices for operating @ USDOE, 
Washington, DC (United States). Jul 1992. 112p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE92017684. Source: OSTI; NTIS; GPO Dep. 

This guide contains methods for incorporating operating experi- 
ences into facility programs. These experiences from facilities or 
the industry should be incorporated in a manner that is systematic 
and timely in conveying useful information. This guide describes 
the elements of an Operating Experience Review Program that in- 
cludes the following; (1) selecting and analyzing events appropriate 
for the facility or facility operation; (2) ensuring those events re- 
ports and the subsequent analysis performed are distributed to the 
appropriate organizations; (3) incorporating the incorporating the in- 
formation from the reports into new or existing facility programs 
and training; (4) tracking the action plans to ensure actions related 
to the operating experience report are completed; and, (5) assess- 
ing the effectiveness of changes made as a result of using the 
information gained from the operating experience. 


30309 ee ae DOE guideline: Guide to ne 
practices for the design, dev 

examinations. USDOE, Washington, DC ‘(United States). Mt 190. 
78p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE92017683. Source: OSTI; NTIS; GPO Dep. 

The purpose of the Department of Energy (DOE) Guide to Good 
Practices for the Design, Development, and Implementation of 
Examinations is to provide DOE contractor organizations with infor- 
mation that can be used to modify existing programs or to develop 
new programs. DOE contractors should not feel obligated to adopt 
all parts of this guide. Rather, they can use the information in this 
guide to develop programs that apply to their facility. This guide is 
to provide direction to training personnel in the broad areas of de- 
sign, development, and implementation of examinations. This guide 
can be used as an aid in the construction and administration of 
written, oral, and performance examinations. Course designers, de- 
velopers, instructors, and training managers may find this guide 
useful. 


30310 (DPW-6665) Project 8980: Savannah River Plant 
200 Area: Comments on technical standards 221-0.03 and 
221-1.03. Wagner, C.F. Du Pont de Nemours (E.I.) and Co., Wilm- 
ington, DE (United States). Explosives Dept. 19 Nov 1952. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H—-153). Order Number 
DE92018676. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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This memorandum provides comments on Technical Standards 


221-0.03 and 221-1.03 in regard to the scope and sequence of 
standards and metal storage in the 221 Building. (Fl) 


30311 (EGG-M-92331) Date management for environmen- 
tal restoration. Yurman, D.J. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761D01570. (CONF- 
es Spectrum ‘92: nuclear and hazardous waste 

international — meeting, Boise, ID (United 
States), 23-27 Aug 1992). Order Number DE92017947. Source: 
OSTI; NTIS; GPO Dep. 

The mission for data for the Environmental 
Restoration Department (ERD) at the idaho National Engineering 
Laboratory (INEL), is to deliver quality assured data for decision 
making. Data mt must meet regulatory requirements by 

ing appropriate technical capabilities. This paper describes 
the requirements and how they are being met at the INEL. 
30312 (IC—92/107) Model of components in a process of 
correlated with learning. Seballos, S. (inter- 
national Centre for Theoretical Physics, Trieste (Italy)); Costabal, 
H.; Matamaia, P. international Centre for Theoretical Physics, Tri- 
este (Italy). Jun 1992. 8p. Order Number DE92642555. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using Linden’s functional scheme as a theoretical reference 
framework, we define a matrix of component for clinical and field 
applications in the acoustic diagnostic process and correlations 
with audiologic, learning and behavioral problems. It is expected 
that the model effectively contributes to classify and provide a 
greater about this multidisciplinary problem. Although 
the exact nature of this component is at present a matter to be de- 
fined, its correlation can be hypothetically established. Applying this 
descriptive and integral approach in the diagnostic process it is 
possible if not to avoid, at least to decrease, the uncertainties and 
assure the proper solutions @ powertul tool applicable to 
environmental studies and/or social claims. (author). 8 refs, 2 figs. 


30313 (INIS-JP-006) Technical publications by JAERI staff 
in 1991, Vol. 25. Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1992 107p. Order Number DE92556717. Source: 
OSTI; NTIS; INIS. 

This list contains 843 references published as technical reports 
by JAERI and selected from JAERI! personnel’s papers in journals 
and other publications in 1991. A bibliographic description for each 
entry consists of title, carrier language, author(s) and source. The 
references fall into three groups. While JAERI report and JAERI-M 
report groups are sorted by report number, Papers-in-Journals 
group is arranged by the first author. The indexes are both by per- 
sonal author and corporate entry. (author) 843 refs. 


30314 (INIS-mf-13242) Annual report 1988. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). [1992] 76p. 
(In Spanish). Order Number DE92641283. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The advances in the execution of the Argentine nuclear program, 
performed by the National Atomic Energy Commission, are re- 
ported. The information is grouped in seven sections: nuclear 
power plants, supplies to nuclear power plants, radioisotopes and 
radiations, radiological protection and nuclear safety, research and 
development, general aspects and enterprises associated with the 
National Atomic Energy Commission. 


30315 (INIS-mf-13343) Nuclear Energy Board Final Report 
1973-1992. Nuclear Energy Board, Dublin (ireland). Mar 1992 8p. 
Order Number DE92641284. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Nuclear Energy Board (NEB) will shortly cease to exist with 
its responsibilities being transferred to a new organisation the Radi- 
ological Protection Institute of Ireland (RPIl), to be established 
under the Radiological Protection Act which became law in May 
1991. This concluding statement issued by the Board on its disso- 
lution, focuses attention on the important resource which the RPI 
will have at its disposal in the light of the experience of the NEB 
over the past 18 years. 
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30316 (INIS-mf-14068) AGF program budget 1992. Arbeits- 
gemeinschaft der Grossforschungseinrichtungen (AGF), Bonn 
(Germany). 1992 107p. (in German). Order Number DE92557872. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The program budget of the Arbeitsgemeinschaft Gross- 
forschungseinrichtungen (AGF) (Cooperative of Major Research 
Establishments) describes its research and development objectives 
and the progress of work in the major research establishments in- 
volved and states the medium-term annual financial and personnel 
effort. (orig.). 


30317 (JAERI-M-92-036) Department of Chemistry 
Progress Report (January 1989 - December 1991). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 360p. Or- 
der Number DE92556671. Source: OSTI; NTIS; INIS. 

The research activities in Department of Chemistry during the 
last 3 years from 1989 to 1991 were compiled. The researches 
and works of Department of Chemistry are mainly those concerned 
with important basic matters and items which are committed to fur- 
ther development of nuclear fuels and materials, to establishment 
of the nuclear fuel cycle, and to new development of advanced nu- 
clear researches such as laser, ion-beam and photo-chemistry. 
Intensive efforts were also made on chemical analysis service of 
various fuels and nuclear materials. (author). 


30318 (KCP-613-4853) Managing diversity: What does it 
really mean to you and to American industry?. Tinjaca, M. 
Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Jun 1992. 44p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00613. 
(CONF-9203163—1: Conference on managing diversity: what does 
it really mean to you and to American industry, Kansas City, MO 
(United States), 25 Mar 1992). Order Number DE92016105. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this paper is to examine the stereotyping and 
prejudice in the workplace industry. The goals are: (1) to dissect 
the idea of stereotyping and prejudice and be able to explain how 


is affects your performance and the performance of others; (2) to 
list and explain the business reasons for dealing with diversity; 
and, (3) to explain the differences among valuing, managing and 
capitalizing on diversity. 


30319 (KFK-4936) Occupational medicine changes with 
the times. Ohlenschiaeger, L. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Medizinische Abt. Jan 1992. 31p. (in German). 
Order Number DE92547975. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The activities of the occupation health physicians also at the 
Karlsruhe Nuclear Research Center have experienced a change in 
focus over the past few decades, the causes of which are in the 
working environment and in work processes. The causes and con- 
ditions of diseases at work must be recognized and preventive 
measures instituted, but there is also need to design the working 
environment in terms of occupational physiology and industrial hy- 
giene so as to meet human requirements. This includes the use of 
sociological and psychological concepts and methods in modern 
occupational medicine. This recognition necessitates the appropri- 
ate efforts to be made both in scientific research and in daily 
medical practive. Modern working life is determined by the joint ac- 
tion of physical and psychological impacts, with more and more 
importance attaching to psychosensoric impacts. As a result of this 
development, occupational health physicians spend increasingly 
more time and effort in medical consulting and on problems in oc- 
cupational medicine, social medicine, and ergonomics. (orig/HP). 


30320 (LA-UR-92-2139) Performing a successful audience 
analysis: How to improve your proposal-writing skills. Ramos, 
O. Jr. Los Alamos National Lab., NM (United States). [1992]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9209142-3: Institute of Electri- 
cal and Electronics Engineers (IEEE) international professional 
communications conference (IPCC): crossing frontiers, Santa Fe, 
NM (United States), 30 Sep 1992). Order Number DE92018978. 
Source: OSTI; NTIS; GPO Dep. 
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Proposal teams conduct an audience analysis in much the same 
way as they write proposals: they search for characteristics (fea- 
tures) and attempt to conform to such characteristics (benefits). For 
example, based on experience, the proposal team knows that a 
specific proposal review board has short attention spans and is 
graphics-oriented. The team also known that the evaluators will 
have to score more then thirty proposals in one weekend. Based 
on these characteristics, the team decides to use more photos and 
less text and establish many heads and subheads. The team then 
begins to write the proposal. 


30321 (PNL-8180) Review of the US Department of Energy 
Classified Visits Program. Martin, S.W.; Killinger, M.H.; Segura, 
M.A. Pacific Northwest Lab., Richland, WA (United States). Jul 
1992. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE92017747. Source: OSTI; NTIS; GPO Dep. 

This review examines the US Department of Energy (DOE) Clas- 
sified Visits Program, which is administered by the Office of 
Safeguards and Security. The overall purpose of this analysis is to 
(1) ensure that DOE policy and implementing procedures are ap- 
propriate to maintain US national security intentions; (2) evaluate 
the effectiveness of the process used across the DOE complex; 
and (3) recommend changes which will enhance the overall effi- 
ciency of the process while maintaining the program's integrity. 


30322 (Risley-Trans-6046) Foreword and introductory com- 
ments to CEA annual report 1989. AEA Technology, Risley 
(United Kingdom). [1990]. 7p. Translated from French. Order Num- 
ber DE92015264. Source: OSTI; NTIS (US Sales Only). 

Translated from French. 

This article is a foreword to the annual report of the Commisariat 
a l’'Energie Atomique (CEA) and summarises the main achieve- 
ments of the research teams such as the commissioning of the 
electron-positron collision ring (LEP), the fuel reprocessing plant at 
The Hague, the PROTEINE 2000 programme, the laser enrichment 
programme and advances in microelectronics. (author). 


30323 (WINCO-11502) Managing training to maximize em- 
ployee articulation. Rockwell, N.C. Westinghouse Idaho Nuclear 
Co., Inc., Idaho Falls, ID (United States). 27 Mar 1989. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-841D12435. (CONF-890470-8: 8. symposium on training of 
nuclear facility personnel, Gatlinburg, TN (United States), 23-27 
Apr 1989). Order Number DE92017460. Source: OSTI; NTIS; GPO 
Dep. 
Through agreements with other training and educational institu- 
tions, training managers can make it possible for employees to 
work toward career and educational goals without having to dupli- 
cate previously acquired competencies. By considering both 
company goals and employee educational goals, training managers 
con realize some of the articulation benefits typically associated 
with the public school system. At the Idaho National Engineering 
Laboratory, several con tractor training managers have established 
cooperative agreements with local college administrators, agree- 
ments that allow contractors employees university credit for 
completing specific contractor training and professional develop- 
ment courses. 


30324 (WINCO-11615) Managing by facts and figures in- 
stead of rhetoric and opinions. Frandsen, G.B. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 10 Apr 
1990. 18 . Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. (CONF-9005423-1: 3. 
annual conference on Federal quality and productivity improve- 
ment, Washington, DC (United States), May 1990). Order Number 
DE92017493. Source: OSTI; NTIS; GPO Dep. 

This paper discusses quality improvement in industry. The author 
discuss a “revolution” we have going on, right now, in America. 
And, like Samuel Johnson, we have had to get in the position of 
“being hanged in the morning,” economically, to get our attention. 
The name of the revolution is Quality and Productivity Improve- 
ment. 


30325 (WINCO-11670) Priority management system. Simp- 
son, W.A. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID 





(United States). 18 Dec 1990. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-841D12435. 
(CONF-910426—-11: Nuclear power plant and facility maintenance 
topical meeting, Salt Lake City, UT (United States), 7-11 Apr 1991). 
Order Number DE92017206. Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Idaho Nuclear Company (WINCO) operates the 
Idaho Chemical Processing Plant (ICPP) for the US Department of 
Energy at the Idaho National Engineering Laboratory (INEL). This 
plant recovers Uranium-235 and rare gases from spent nuclear 
fuel. Improved fuel processing and waste management methods 
are also developed at this site. Facilities at ICPP include spent fuel 
Storage and reprocessing areas, a waste solidification facility and 
related waste storage bins, remote analytical laboratories, and a 
coal-fired steam generation plant. Maintaining and modernizing a 
plant of this complexity presents difficult, but not unique problems 
in scheduling and resource management. WINCO accomplishes 
the many tasks inherent in any maintenance and construction pro- 
gram by using a Priority Management System. This system allows 
WINCO to provide integrated and systematic review of all aspects 
of design and construction, thus meeting customer requirements. 
This paper provides an overview of the priority setting process and 
necessary actions to fully implement the system. 


30326 (WINCO-11679) Plant services (maintenance) fore- 
man training inception to implementation. Duniap, M.S. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 8 Feb 1991. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-841D12435. (CONF-9104135- 
6: 9. symposium on the training of nuclear facility personnel, 
Denver, CO (United States), 14-18 Apr 1991). Order Number 
DE92017207. Source: OSTI; NTIS; INIS; GPO Dep. 

Training content and time allocated for training have become es- 
sential and auditable commodities. This additional awareness, by 
upper management, has increased the pressure on training organi- 
zations to demonstrate effective and efficient programs. Structured 
program design and administration can assist training organizations 
in meeting these requirements and assuring a quality program. Se- 
quential development of the job analysis, qualification standard, 
associated lesson plans, and a methodology for tracking program 
changes which affect the system, are all required components in a 
systematic approach to training. This paper addresses these facets 
in establishing a training program. It describes the methods utilized, 
problems identified and resolved as they occurred in the develop- 
ment of the Westinghouse Idaho Nuclear Company (WINCO) Plant 
Services (Maintenance) Foreman Training Program. 


30327 (WINCO-11824) Program design consensus model. 
Anderton, G.M. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, 
ID (United States). 17 Apr 1992. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-841D12435. 
(CONF-9206164—3: 1992 DOE training accredited program confer- 
ence, Phoenix, AZ (United States), 16 Jun 1992). Order Number 
DE92017722. Source: OSTI; NTIS; GPO Dep. 

Too often, qualification programs do not adequately prepare 
trainees to the performance level desired and needed by the 
customer. This session demonstrates a model that facilitates con- 
sensus between the referent group and training organization to 
ensure that the training program is designed to meet referent 
group needs. The model facilitates identification of instructional and 
evaluation components needed to progressive levels of the qualifi- 
cation program to ensure knowledge/skill integration. 
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Refer also to citation(s) 27191, 27375, 27402, 27472, 27474, 
27475, 27494, 27499, 27500, 27521, 27660, 27688, 27692, 27693, 
27698, 27702, 27704, 27710, 27735, 27737, 27804, 27838, 27841, 
27854, 27918, 27928, 27946, 27954, 27969, 27972, 27982, 28099, 
28122, 28137, 28152, 28175, 28176, 28180, 28211, 28240, 28316, 
28319, 28327, 28343, 28347, 28348, 28349, 28351, 28362, 28363, 
28376, 28403, 28422, 28464, 28487, 28549, 28606, 28607, 28632, 
28713, 28741, 28853, 28889, 28890, 28917, 28919, 28920, 28921, 
28922, 28923, 28924, 28930, 28947, 28951, 28954, 28955, 28961, 
28969, 28970, 28971, 28972, 28973, 28974, 28975, 28976, 28977, 
28978, 28981, 28982, 28984, 28987, 28988, 28989, 29002, 29014, 


99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


29015, 29016, 29019, 29022, 29063, 29070, 29077, 29146, 29174, 
29230, 29235, 29236, 29238, 29247, 29251, 29253, 29254, 29256, 
29271, 29364, 29381, 29395, 29397, 29441, 29488, 29509, 29515, 
29516, 29522, 29787, 29800, 29861, 29862, 29863, 29864, 29879, 
29880, 29890, 29904, 29911, 30057, 30103, 30121, 30122, 30123, 
30220, 30244, 30259, 30260, 30401, 30404 


30328 (ANL/CP-76461) Automatic differentiation for PDES: 
Unsaturated flow case study. Corliss, G.F. (Argonne National 
Lab., IL (United States)); Bischof, C.; Griewank, A.; Wright, S.J.; 
Robey, T. Argonne National Lab., IL (United States). [1992]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9206185-3: 7. International 
Association of Mathematics and Computer Simulation (IMACS) in- 
ternational conference on computer methods for partial differential 
equations, New Brunswick, NJ (United States), 22-24 Jun 1992). 
Order Number DE92016782. Source: OSTI; NTIS; GPO Dep. 

The techniques of automatic differentiation are applied to an ex- 
ample partial differential equation arising from the modeling of 
unsaturated flow. One common paradigm for the numerical solution 
to some classes of two-, three-, or higher-dimensional partial differ- 
ential equations is as follows: Given a PDE and boundary 
conditions, apply finite difference or finite element approximations 
on some appropriate (frequently nonuniform) grid, and enforce an 
approximate solution by solving a nonlinear system F(u)=0 for the 
residual by Newton's method. The dimension of the nonlinear sys- 
tem F(u)=0 is proportional to the number of grid points. In current 
algorithms, the Jacobian J required by Newton's method is com- 
puted by some combination of hand coding, divided differences, 
matrix coloring, and partial separability. We present a case study 
documenting the steps we took in analyzing a code provided by 
Robey for modeling unsaturated flow in porous media. Our purpose 
was to compute J by automatic differentiation using ADOL-C, a tool 
for automatic differentiation using overloaded operators in C++. 


30329 (ANV/EAIS/TM-71) Program for implementing soft- 
ware quality metrics. Yule, H.P.; Riemer, C.A. Argonne National 
Lab., IL (United States). Environmental Assessment and Informa- 
tion Sciences Div. Apr 1992. 27p. Sponsored by USDOE, 
Washington, DC (United States); Department of Veterans Affairs, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE92018617. Source: OSTI; NTIS; GPO Dep. 

This report describes a program by which the Veterans Benefit 
Administration (VBA) can implement metrics to measure the perfor- 
mance of automated data systems and demonstrate that they are 
improving over time. It provides a definition of quality, particularly 
with regard to software. Requirements for management and staff to 
achieve a successful metrics program are discussed. It lists the at- 
tributes of high-quality software, then describes the metrics or 
calculations that can be used to measure these attributes in a par- 
ticular system. Case studies of some successful metrics programs 
used by business are presented. The report ends with suggestions 
on which metrics the VBA should use and the order in which they 
should be implemented. 


30330 (ANV/EAIS/TM-72) Application Interface Engine Lan- 
guage and object reference manual. Fuja, R.S.; Widing, M.A. 
Argonne National Lab., IL (United States). Environmental Assess- 
ment and Information Sciences Div. Feb 1992. 292p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE92017555. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The Application Interface Engine (AIE) is a software tool that 
provides an environment for application development. In particular, 
the AIE system facilitates development of applications making use 
of graphical display and database access. Using the AIE, a devel- 
oper can isolate the components of an application to provide 
portability and maintainability. The control structure of the applica- 
tion is written in a special object-oriented language provided with 
the system and described in this manual. The AIE Language 
(AIEL) contains objects that abstract the various application com- 
ponents. High-level objects are defined for implementing details of 
the user interface, database access, and process communication. 
The language and library of run-time system objects provided allow 
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applications that use windowing and database systems to be proto- 
typed and developed quickly, with emphasis on the design of 
generic, reusable, and self-contained code. 


30331 (BNL-NUREG-47731) Benchmarking BLT: A com- 
puter code for LLW source term evaluation. Suen, C.J. 
(California State Univ., Fresno, CA (United States)); Hoode, S.; 
Sullivan, T.M. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 17p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-920307-88: Waste management ‘92, 
Tucson, AZ (United States), 1-5 Mar 1992). Order Number 
DE92018116. Source: OSTI; NTIS; INIS; GPO Dep. 

A computer code, called BLT, has been specially developed for 
calculating the release of radionuclides as a function of time 
(source term) from low-level waste disposal facilities. To provide a 
reasonable level of confidence in the model predictions, the BLT 
code was benchmarked against real experimental data. In this 
study, the release curves for nitrate, technetium-99 and tritium from 
the saltstone lysimeters operated by Savannah River Laboratory 
were used. The model results are observed to be in good agree- 
ment with the field data, within the acceptable limits of uncertainty. 
The results also show that for soluble species, such as those un- 
der study, diffusion is the controlling release mechanism from large 
porous monolithic waste forms. Furthermore, the results demon- 
strate that 2-D approximations can be used to simulate adequately 
real release in three dimensions. 


30332 (CONF-9105116-, pp. 223-230) Transport and reac- 
tion kinetics In fractals. Lindenberg, K. (Univ. of California, San 
Diego, La Jolla (United States)). Argonne National Lab., IL (United 
States). [1991]. From 9. symposium on energy engineering sci- 
ences: fluid and dynamical systems; Argonne, IL (United States); 
13-15 May 1991. In Proceedings of the ninth symposium on en- 
ergy engineering sciences: Fluid and dynamical systems. 340p. 
Order Number DE91015974. Source: OSTI; NTIS. 

The authors consider transport processes and diffusion-limited 
reaction kinetics on fractals. In the transport problem they explore 
the distance- and field-dependence of the time it takes for a walker 
to traverse a given distance on a fractal in the presence of an ex- 
ternal field. In the kinetic problem the decay of reactants on a 
fractal is investigated. The analysis is based on scaling arguments 
and renormalization group methods. 


30333 (CONF-9204106-6) A look at scalable dense linear 
algebra libraries. Dongarra, J.J. (Tennessee Univ., Knoxville, TN 
(United States). Dept. of Computer Science); Van de Geijn, R.A.; 
Walker, D.W. Oak Ridge National Lab., TN (United States). [1992]. 
9p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Defense, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC05-840R21400. Contract DAAL03-91-C-0047. From 
Scalable high performance computing conference; Williamsburg, 
VA (United States); 26-29 Apr 1992. Order Number DE92017161. 
Source: OSTI; NTIS; GPO Dep. 

We discuss the essential design features of a library of scalable 
software for performing dense linear algebra computations on dis- 
tributed memory concurrent computers. The square block scattered 
decomposition is proposed as a flexible and general-purpose way 
of decomposing most, if not all, dense matrix problems. An object- 
oriented interface to the library permits more portable applications 
to be written, and is easy to learn and use, since details of the par- 
allel implementation are hidden from the user. Experiments on the 
Intel Touchstone Delta system with a prototype code that uses the 
square block scattered decomposition to perform LU factorization 
are presented and analyzed. It was found that the code was both 
scalable and efficient, performing at about 14 GFLOPS (double 
precision) for the largest problem considered. 


30334 (CONF-9206185-8) An implementation of a parallel 
MOL solver on the Intel gamma parallel computer. Lawkins, 
W.F.; Payne, J.S. Oak Ridge National Lab., TN (United States). 17 
Jun 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 7. International 
Association of Mathematics and Computer Simulation (IMACS) in- 
ternational conference on computer methods for partial differential 
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equations; New Brunswick, NJ (United States); 22-24 Jun 1992. 
Order Number DE92018947. Source: OSTI; NTIS; GPO Dep. 

A implicit parallel method-of-lines solver that has been imple- 
mented on the MIMD Intel Gamma prototype supercomputer is 
discussed. The strategy for implementation is to execute the ODE 
solver sequentially and to do the numerical linear algebra in paral- 
lel. Performance studies for this implementation are presented. 


30335 (CTA-IEAV-NT-—012/91) MIXEN: a@ that re- 
places files 4 and 6 of ENDF-6 by files 4 and 5 of ENDF/B-IV. 
Caldeira, A.D. Centro Tecnico Aeroespacial (CTA-IEAv), Sao Jose 
dos Campos, SP (Brazil). Inst. de Estudos Avancados. Dec 1991. 
6p. Order Number DE92641278. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A program named MIXEN, that replaces files 4 and 6 of Evalu- 
ated Nuclear Data File version 6 (ENDF-6) by files 4 and 5 of 
Evaluated Nuclear Data File version IV (ENDF/B-IV) is presented. 
With the use of this program, several nuclear data processing sys- 
tems which were not originally designed to process the new 
double-differential data of ENDF-6 (file 6), as for example the 
NJOY system, can be used to generate multigroup data libraries 
based on the newly evaluated resonance parameters and cross 
sections given in files 2 and 3 of ENDF-6 and the angular and en- 
ergy distributions given in files 4 and 5 of ENDF/B-IV. (author). 


30336 (DOE/ER/25029-3) Computer Science and Telecom- 
munications Board summary of activities. Blumenthal, M.S. 
National Academy of Sciences - National Research Council, Wash- 
— DC (United States). 27 Mar 1992. 6p. Sponsored by 
U DOE, Washington, DC (United States). DOE Contract FGO05- 
87ER25029. Order Number DE92016467. Source: OSTI; NTIS; 
GPO Dep. 

The Computer Science and Telecommunications Board (CSTB) 
considers technical and policy issues pertaining to computer sci- 
ence, telecommunications, and associated technologies. CSTB 
actively disseminates the results of its completed projects to those 
in a position to help implement their recommendations or otherwise 
use their insights. It provides a forum for the exchange of informa- 
tion on computer science, computing technology, and 
telecommunications. This report discusses the major accomplish- 
ments of CSTB. 


30337 (DOE/ER/25054—3) 1991 Annual report on scientific 
programs: A broad research program on the sciences of com- 
plexity. Santa Fe Inst.. NM (United States). [1991]. 120p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-88ER25054. Order Number DE92018596. Source: 
OSTI; NTIS; GPO Dep. 

1991 was continued rapid growth for the Santa Fe Institute (SFI) 
as it broadened its interdisciplinary research into the organization, 
evolution and operation of complex systems and sought deeply the 
principles underlying their dynamic behavior. Research on complex 
systems-—the focus of work at SFl-involves an extraordinary range 
of topics normally studied in seemingly disparate fields. Natural 
systems displaying complex behavior range upwards from proteins 
and DNA through cells and evolutionary systems to human soci- 
eties. Research models exhibiting complexity include nonlinear 
equations, spin glasses, cellular automata, genetic algorithms, 
classifier systems, and an array of other computational models. 
Some of the major questions facing complex systems researchers 
are: (1) explaining how complexity arises from the nonlinear inter- 
action of simples components, (2) describing the mechanisms 
underlying high-level aggregate behavior of complex systems (such 
as the overt behavior of an organism, the flow of energy in an 
ecology, the GNP of an economy), and (3) creating a theoretical 
framework to enable predictions about the likely behavior of such 
systems in various conditions. The importance of understanding 
such systems in enormous: many of the most serious challenges 
facing humanity—e.g., environmental sustainability, economic stabil- 
ity, the control of disease—as well as many of the hardest scientific 
questions—e.g., protein folding, the distinction between self and 
non-self in the immune system, the nature of intelligence, the origin 
of life-require deep understanding of complex systems. 


30338 (EGG-CATT—10183) Independent verification and 
validation of large software requirement specification 





databases. Twitchell, K.E. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Apr 1992. 99p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE92017982. Source: OSTI; NTIS; GPO Dep. 

To enhance quality, an independent verification and validation 
(IV&V) review is conducted as software requirements are defined. 
Requirements are inspected for consistency and completeness. 
IV&V strives to detect defects early in the software development 
life cycle and to prevent problems before they occur. The IV&V re- 
view process of a massive software requirements specification, the 
Reserve Component Automation System (RCAS) Functional De- 
scription (FD) is explored. Analysis of the RCAS FD error history 
determined that there are no predictors of errors. The size of the 
FD mandates electronic analysis of the databases. Software which 
successfully performs automated consistency and completeness 
checks is discussed. The process of verifying the quality of analy- 
sis software is described. The use of intuitive ad hoc techniques, in 
addition to the automatic analysis of the databases, is required be- 
cause of the varying content of the requirements databases. The 
ad hoc investigation process is discussed. Case studies are pro- 
vided to illustrate how the process works. This thesis demonstrates 
that it is possible to perform an IV&V review on a massive software 
requirements specification. Automatic analysis enables inspecting 
for completeness and consistency. The work with the RCAS FD 
clearly indicates that the IV&V review process is not static; it must 
continually grow, adapt, and change as conditions warrant. The ad 
hoc investigation process provides this required flexibility This 
process also analyzes errors discovered by manual review and au- 
tomatic processing. The analysis results in the development of new 
algorithms and the addition of new programs to the automatic in- 
spection software. 


30339 (EGG-CODP-10201) Modeling the Cray memory 
scheduler. Wickham, K.L.; Litteer, G.L. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Apr 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE92018056. Source: OSTI; NTIS; 
GPO Dep. 

This report documents the results of a project to evaluate low 
cost modeling and simulation tools when applied to modeling the 
Cray memory scheduler. The specific tool used is described and 
the basics of the memory scheduler are covered. Results of 
simulations using the model are discussed and a favorable recom- 
mendation is made to make more use of this inexpensive 
technology. 


30340 (EGG-CODP-10230) Vectum user’s guide. McClurg, 
F.R. EG and G Idaho, Inc., Idaho Falls, ID (United States). Apr 
1992. 54p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE92018045. Source: OSTI; NTIS (documentation only); ESTSC 
(complete software package), P.O. Box 1020, Oak Ridge, TN 
37831-1020; GPO Dep. 

This user's guide is the documentation for vectum: the easy to 
use, flexible, multi-purpose, 2D velocity vector plotting package 
based on the NCAR Graphics libraries. 


30341 (EGG-CODP-10273) Ximconv User’s Guide Version 
1.0.1. McClurg, F.R. EG and G Idaho, Inc., idaho Falls, ID (United 
States). Jun 1992. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-761D01570. Order Number 
DE92018041. Source: OSTI; NTIS (documentation only); ESTSC 
(complete software package), P.O. Box 1020, Oak Ridge, TN 
37831-1020; GPO Dep. 

This user's guide is the documentation for ximconv: a motif 
interface to the Image Tools developed by the San Diego Super- 
computer Center (SDSC). The ximconv utility offers the user a point 
and click interface for converting from one file format to another. 


30342 (EGG-WTD-9876) APOLLO: A computer program for 
the calculation of chemical equilibrium and reaction kinetics 
of chemical systems. Nguyen, H.D. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Nov 1991. 44p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
Order Number DE92017864. Source: OSTI; NTIS; INIS; GPO Dep. 


99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


Several of the technologies being evaluated for the treatment of 
waste material involve chemical reactions. Our example is the in 
situ vitrification (ISV) process where electrical energy is used to 
mett soil and waste into a “glass like” material that immobilizes and 
encapsulates any residual waste. During the ISV process, various 
chemical reactions may occur that produce significant amounts of 
products which must be contained and treated. The APOLLO pro- 
gram was developed to assist in predicting the composition of the 
gases that are formed. mye etal: alee a agra 
was directed toward ISV applications, it should be 
other technologies where chemical reactions are of interest. This 
document presents the mathematical methodology of the APOLLO 
computer code. APOLLO is a computer code that calculates the 
products of both equilibrium and kinetic chemical reactions. The 
current version, written in FORTRAN, is readily adaptable to exist- 
ing transport programs designed for the analysis of chemically 
reacting flow systems. Separate subroutines EQREACT and KIRE- 
ACT for equilibrium ad kinetic chemistry ly have been 
developed. A full detailed description of the numerical techniques 
used, which include both Lagrange multiplies and a third-order in- 
tegrating scheme is presented. Sample test problems are 
presented and the results are in excellent agreement with those re- 
ported in the literature. 


30343 


(ESTSC—000156iIBMPC00) ORNL RAIL & BARGE DB: 
database 


Network . Johnson, P. (Oak Ridge National Lab., TN 
(United States)). Oak Ridge National Lab., TN (United States). 1 
Jul 1991. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. (NESC—9393). Source: ESTSC. 

iption: IBM PC; MACHINE DEPENDENT; MACHINE DE- 
PENDENT; 2 5.25 Diskettes. Limited to use on United States 
Government contracts. 

The Oak Ridge National Laboratory (ORNL) Rail and Barge Net- 
work Database is a representation of the rail and barge system of 
the United States. ub ensahc to deci Gene Gar badana-dtel 
Administration (FRA) rail database. The database consists of 96 
subnetworks. Each of the subnetworks represent an individual rail- 
road, a waterway system, or a composite group of small railroads. 
Two subnetworks represent waterways; one being barge/ 
intercoastal, and the other coastal merchant marine with access 
through the Great Lakes/Saint Lawrence Seaway, Atlantic and Gulf 
Coasts, the Panama Canal, and Pacific Coast. Two other subnet- 
works represent small shortline railroads and terminal railroad 
operations. One subnetwork is maintained for the representation of 
Amtrak operations. The remaining 91 subnetworks represent indi- 
vidual or corporate groups of railroads. Coordinate locations are 
included as part of the database. The rail portion of the database 
is similar to the original FRA rail network. The waterway coordi- 
nates are greatly enhanced in the current release. Inland waterway 
representation was extracted from the 1:2,000,000 United States 
Geological Survey data. An important aspect of the database is the 
transfer file. This file identifies where two railroads interline traffic 
between their systems. Also included are locations where rail/ 
waterway intermodal transfers could occur. Other files in the data- 
base include a translation table between Association of American 
Railroad (AAR) codes to the 96 subnetworks in the database, a list 
of names of the 96 subnetworks, and a file of names for a large 
proportion of the nodes in the network. 


30344 (ESTSC—0002981433100) BIMOND: Monotone bivarl- 
ate interpolation code. Fritsch, F.N. (Lawrence Livermore 
National Lab., CA (United States)); Carlson, R.E. Lawrence Liver- 
more National Lab., CA (United States). 1 Aug 1984. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (NESC—1037). Source: ESTSC. 

Description: IBM4331; MVS; FORTRAN 77; 1 Mag Tape. The 
only new FORTRAN 77 features used are IF-THEN-ELSE control 
statements, PARAMETER statements, and quote delimiters for 
character strings. A minimum of four characters per word is as- 
sumed. 

BIMOND is a FORTRAN 77 subroutine for piecewise bicubic in- 
terpolation to data on a rectangular mesh, which reproduces the 
monotonicity of the data. A driver program, BIMOND1, is provided 
which reads data, computes the interpolating surface parameters, 
and evaluates the function on a mesh suitable for plotting. 
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30345 (ESTSC—000334IBMPC00) BOAST-VHS: 3d 3-phase 
black oil applied simulator. Chang, M. (National Institute for 
Petroleum and Energy Research, Bartlesville, OK (United States)); 
Sarathi, P.; Heemstra, R.J.; Cheng, A.M.; Pautz, J.-F. USDOE 
Bartlesville Project Office, OK (United States). 1 Jan 1992. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-83FE60149. Source: ESTSC. 

Description: IBM PC; PC-DOS or MS-DOS version 2.1 or FOR- 
TRAN; 1 3.5 Diskette. 

BOAST-VHS is a_ three-dimensional, three-phase, _finite- 
difference black oil simulator developed for use on a personal 
computer. It simulates isothermal, Darcy flow in three dimensions. 
The simulator assumes that the reservoir fluids can be described 
by three fluid phases (oil, gas, and water) of constant composition 
whose properties are functions of pressure only. BOAST-VHS can 
simulate oil and/or gas recovery by fluid expansion, displacement, 
gravity drainage, and imbibition mechanisms. BOAST-VHS is rec- 
ommended as a cost-effective reservoir simulation tool for the 
study of such problems as primary depletion, pressure mainte- 
nance (by water and/or gas injection) and basic secondary 
recovery operations (such as waterflooding) in a black oil reservoir 
using slanted or horizontal wells, in addition to conventional vertical 
wells. The well model in BOAST-VHS permits specification of rate 
or pressure constraints on well performance. The model also 
allows the user to add or recomplete wells during the period repre- 
sented by the simulation. BOAST-VHS has flexible initialization 
capabilities, a bubble point tracking scheme, an automatic time- 
step control method, a zero transmissibility option (inactive grid 
blocks), and a material balance check on solution stability. 


30346 (ESTSC—000335D865000) MASTER: 3d 3phase 
black oll applied simulator. Ammer, J.R. (Morgantown Energy 
Technology Center, WV (United States)); Brummert, A.C.; Sams, 
W.N. USDOE Morgantown Energy Technology Center, WV (United 
States). 1 Feb 1991. Sponsored by USDOE, Washington, DC 
(United States). Source: ESTSC. 

Description: DEC VAX8650; VMS; FORTRAN 77; 3 5.25 
Diskettes. The FORTRAN code has been restructured to allow run- 
time dimensioning, to accomodate simulations with larger storage 
requirements, and to reduce central processing unit (CPU) time 
during execution. 

MASTER is a multicomponent, pseudomiscible simulator that si- 
multaneously tracks stock tank oil, natural gas, water, up to four 
solvent species, and a surfactant. Natural gas and solvent 1 are al- 
lowed to partition between the gas, oil, and aqueous phases while 
solvents 2, 3, and 4 partition among the gas and oil phases only. 
The surfactant exists in the aqueous phase only. MASTER is an 
extension of the Black-Oil Applied Simulation Tool (BOAST). 


30347 (ESTSC—000397C760000) WASP2: Water properties 
for safety analysis. Spragg, D.A. (Bettis Atomic Power Lab., West 
Mifflin, PA (United States)); Caldwell, C.S.; Dunckhorst, F.T.; 
Swartele, G.W.; Feher, T.R. Westinghouse Electric Corp., West 
Mifflin, PA (United States). Bettis Atomic Power Lab. 1 Feb 1977. 
Sponsored by USDOE, Washington, DC (United States). (NESC-— 
396). Source: ESTSC. 

Description: CDC7600; SCOPE 3.3 (CDC6600); SCOPE 1.1 
(FORTRAN IV; 1 Mag Tape. The WASP2 edit program utilizes en- 
vironmental routines INTTAP, OUTTAP, LINES, and FINISH which 
are documented in reference 3. These routines can easily be 
replaced and do not require obtaining the entire programming envi- 
ronment (reference 3). Simple extended core storage routines 
READEC and WRITEC documented in reference 3 are used for 
transferring data between large and small core storage. 

WASP2 is a FORTRAN IV computer program which performs a 
spline function fit to data obtained from the WASP subprogram 
(see reference 1) for thermodynamic and transport properties of 
water and steam. The properties calculated by WASP2 are: pres- 
sure and temperature as functions of specific volume and specific 
internal energy; specific volume as a function of pressure and en- 
thalpy; and viscosity, thermal conductivity, and specific heat as 
functions of pressure and temperature. 


30348 (ESTSC—000405CY00100) HYFRAC3D: Finlte ele- 
ment code for 3D-hydraulic fracture propagation equations 
(mult-layer). Advani, S.H. (Dept. of Eng Mechanics, Ohio State 
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University Res. Foundation, Columbus, OH (United States)); Lee, 
J.K.; Lee, T.S. USDOE Morgantown Energy Technology Center, 
WV (United States). 1 Dec 1988. Sponsored by USDOE, Washing- 
ton, DC (United States). Source: ESTSC. 

Description: CRAY1; VMS; FORTRAN 77; 1 Mag Tape. File ex- 
tensions of FOR’ refer to FORTRAN source code. File extensions 
of INP’ refer to FORTRAN source code data input files. File exten- 
sions of ‘OUT’ refer to FORTRAN source code output files. 

HYFRACSD is a finite element program for simulation of three- 
dimensional fracture geometries with a two-dimensional planar 
solution. The model predicts the height, width and winglength over 
time for a hydraulic fracture propagating in a multi-layered system 
of rock with variable fluid flow and rock mechanics properties. 


30349 (ESTSC—000405D0VAX00) HYFRAC3D: Finite ele- 
ment code for 3D-hydraulic fracture propagation equations 
(mult-layer). Advani, S.H. (Dept of Eng Mechanics, Ohio State 
University, Columbus, OH (United States)); Lee, J.K.; Lee, T.S. 
USDOE Morgantown Energy Technology Center, WV (United 
States). 1 Dec 1988. Sponsored by USDOE, Washington, DC 
(United States). Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN 77; 1 Mag Tape. File 
extensions of FOR’ refer to FORTRAN source code. File exten- 
sions of 'INP’ refer to FORTRAN source code data input files. File 
extensions of 'OUT’ refer to FORTRAN source code output files. 

HYFRACSD is a finite element program for simulation of three- 
dimensional fracture geometries with a two-dimensional planar 
solution. The model predicts the height, width and winglength over 
time for a hydraulic fracture propagating in a multi-layered system 
of rock with variable fluid flow and rock mechanics properties. 


30350 (ESTSC—0004051308100) HYFRAC3D: Finite element 
code for 3D-hydraulic fracture propagation equations (mult- 
layer). Advani, S.H. (Dept of Eng. Mechanics, Ohio State 
University, Columbus, OH ( United States)); Lee, J.K.; Lee, T.S. 
USDOE Morgantown Energy Technology Center, WV (United 
States). 1 Dec 1988. Sponsored by USDOE, Washington, DC 
(United States). Source: ESTSC. 

Description: IBM3081; VMS; FORTRAN 77; 1 Mag Tape. File 
extensions of 'FOR’ refer to FORTRAN source code. File exten- 
sions of ’INP’ refer to FORTRAN source code data input files. File 
extensions of 'OUT’ refer to FORTRAN source code output files. 

HYFRACSD is a finite element program for simulation of three- 
dimensional fracture geometries with a two-dimensional planar 
solution. The model predicts the height, width and winglength over 
time for a hydraulic fracture propagating in a multi-layered system 
of rock with variable fluid flow and rock mechanics properties. 


30351 (ESTSC—000410CY00100) ELROS: An Embedded 
Language Preprocessor for Remote Operations Service. 
Branstetter, M. (Lawrence Livermore National Lab., CA (United 
States)); Guse, J.; Stanberry, L. Lawrence Livermore National 
Lab., CA (United States). 30 Oct 1991. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Source: ESTSC. 

Description: CRAY1; SunOS; C and C++; 1 Mag Tape. Files 
compiled by ELROS preprocessor normally end in ’.ec’. It also re- 
quires availability of socket based TCP/IP implementation. 

The ELROS preprocessor accepts programs written in the 
ELROS embedded language. These programs are placed in C pro- 
grams and emit a program of C programming statements that 
implement remote operations. 


30352 (ESTSC—000410D0VAX00) ELROS: An Embedded 
Language Preprocessor for Remote Operations Service. 
Branstetter, M. (Lawrence Livermore National Lab., CA (United 
States)); Guse, J.; Stanberry, L. Lawrence Livermore National 
Lab., CA (United States). 30 Oct 1991. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Source: ESTS(; Lawrence Livermore National Lab. 

Description: DEC VAX; SunOS; C and C++; 1 Mag Tape. Files 
compiled by E:LROS preprocessor normally end in ’.ec’. It also re- 
quires availability of socket based TCP/IP implementation. 





The ELROS preprocessor accepts programs written in the 
ELROS embedded language. These programs are placed in C pro- 
grams and emit a program of C programming statements that 
implement remote operations. 


30353 (ESTSC-000410SUN0000) ELROS: An Embedded 
Language Preprocessor for Remote Operations Service. 
Branstetter, M. (Lawrence Livermore National Lab., CA (United 
States)); Guse, J.; Stanberry, L. Lawrence Livermore National 
Lab., CA (United States). 30 Oct 1991. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Source: ESTSC. 

Description: SUN; SunOS; C and C++; 4 3.5 diskettes. Files 
compiled by ELROS preprocessor normally end in ’.ec’. It also re- 
quires availability of socket based TCP/IP implementation. 

The ELROS preprocessor accepts programs written in the 
ELROS embedded language. These programs are placed in C pro- 
grams and emit a program of C programming statements that 
implement remote operations. 


30354 (ESTSC—000428C 00000) POISSON,SUPERFISH: 
POISSON, SUPERFISH, Magnet and RF cavity design. 
Holsinger, R.F. (Los Alamos National Lab., NM (United States)); 
Halbach, K. Los Alamos National Lab., NM (United States). 1 Jan 
1987. Sponsored by USDOE, Washington, DC (United States). 
(NESC—9418). Source: ESTSC. 

Description: CRAY; CTSS 1.13; FORTRAN 77; 1 Mag Tape. The 
TEKPLOT program requires the proprietary Tektronix PLOT10 sub- 
routines INITT, CHRSIZ, TERM, NEWPAG, AOUTST, ANMODE, 
MOVABS, DRWABS, and TINPUT; these routines are not included. 
As distributed, the software is designed for DEC VAX computers. 
However statements are included to allow implementation on a 
Cray computer. 

POISSON,SUPERFISH is a group of codes that solve Poisson's 
equation and are used to compute field quality for both magnets 
and fixed electric potentials and RF cavity codes that calculate res- 
onant frequencies and field distributions of the fundamental and 


higher modes. The group includes: POISSON, PANDIRA, SUPER- 
FISH, AUTOMESH, LATTICE, FORCE, MIRT, PAN-T, TEKPLOT, 
SF01, and SHY. 


30355 (ESTSC-000428D078000) POISSON,SUPERFISH: 
POISSON, SUPERFISH, Magnet and RF cavity design. 
Holsinger, R.F. (Los Alamos National Lab., NM (United States)); 
Halbach, K. Los Alamos National Lab., NM (United States). 1 Jan 
1987. Sponsored by USDOE, Washington, DC (United States). 
(NESC-—9418). Source: ESTSC; Los Alamos National Laboratory. 

Description: DEC VAX11/780; VMS 4.1; FORTRAN 77; 1 Mag 
Tape. The TEKPLOT program requires the proprietary Tektronix 
PLOT10 subroutines INITT, CHRSIZ, TERM, NEWPAG, AOUTST, 
ANMODE, MOVABS, DRWABS, and TINPUT; these routines are 
not included. 

POISSON,SUPERFISH is a group of codes that solve Poisson's 
equation and are used to compute field quality for both magnets 
and fixed electric potentials and RF cavity codes that calculate res- 
onant frequencies and field distributions of the fundamental and 
higher modes. The group includes: POISSON, PANDIRA, SUPER- 
FISH, AUTOMESH, LATTICE, FORCE, MIRT, PAN-T, TEKPLOT, 
SFO01, and SHY. 


30356 (ESTSC-000428IBMPC00) POISSON,SUPERFISH: 
POISSON, SUPERFISH, Magnet and RF cavity design. Colman, 
J. (Brookhaven National Lab., Upton, NY (United States)). 
Brookhaven National Lab., Upton, NY (United States). 1 Apr 1992. 
Sponsored by USDOE, Washington, DC (United States). Source: 
ESTSC. 

Description: IBM PC; DOS/MS-DOS 3.3 or above; FORTRAN; 3 
3.5 Diskettes. The TEKPLOT program requires the proprietary Tek- 
tronix PLOT10 subroutines INITT, CHRSIZ, TERM, NEWPAG, 
AOUTST, ANMODE, MOVABS, DRWABS, and TINPUT; these rou- 
tines are not included. 

POISSON,SUPERFISH is a group of codes that solve Poisson's 
equation and are used to compute field quality for both magnets 
and fixed electric potentials and RF cavity codes that calculate res- 
onant frequencies and field distributions of the fundamental and 
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higher modes. The group includes: POISSON, PANDIRA, SUPER- 
FISH, AUTOMESH, LATTICE, FORCE, MIRT, PAN-T, TEKPLOT, 
SFO01, and SHY. 


30357 (ESTSC-000432D500000) VECTUM: Irregular 2D 
velocity vector field plotting package. McClurg, F.R. (idaho Na- 
tional Engineering Lab., Idaho Falls, ID (United States)); 
Mousseau, V.A. EG and G idaho, Inc., Idaho Falls, ID (United 
States). 1 Apr 1992. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-761D01570. Source: ESTSC. 

Description: DEC 5000 WS; ULTRIX 4.2 0; FORTRAN 77; 4 3.5 
Diskettes. 

VECTUM is a NCAR Graphics based package, for generating a 
plot of an irregular 2D velocity vector field. The program reads an 
ASCII database of x, y, u, v, data pairs and produces a plot in 
Computer Graphics Metafile (CGM) format. The program also uses 
an ASCIl parameter file for controlling annotation details such as 
the plot title, arrowhead style, scale of vectors, windowing, etc. 
Simple geometry (i.e. lines, arcs, splines) can be defined to be in- 
cluded with the velocity vectors. NCAR Graphics drivers can be 
used to display the CGM file into PostScript, HPGL, HDF, etc, out- 
put. 


30358 (ESTSC—-000432IRS4D00) VECTUM: Irregular 2D 
velocity vector field plotting @. McClurg, F.R. (idaho Na- 
tional Engineering Lab., Idaho Falls, ID (United States)); 
Mousseau, V.A. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). 1 Apr 1992. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO07-761D01570. Source: ESTSC. 

Description: IRIS 4D/35; IRIX System V Release 3.3.2; FOR- 
TRAN 77; 4 3.5 Diskettes. 

VECTUM is a NCAR Graphics based package, for generating a 
plot of an irregular 2D velocity vector field. The program reads an 
ASCII database of x, y, u, v, data pairs and produces a pilot in 
Computer Graphics Metafile (CGM) format. The program also uses 
an ASCII parameter file for controlling annotation details such as 
the plot title, arrowhead style, scale of vectors, windowing, etc. 
Simple geometry (i.e. lines, arcs, splines) can be defined to be in- 
cluded with the velocity vectors. NCAR Graphics drivers can be 
used to display the CGM file into PostScript, HPGL, HDF, etc, out- 
put. 


30359 (ESTSC—000432SPARC00) VECTUM: Irregular 2D 
velocity vector field plotting package. McClurg, F.R. (idaho Na- 
tional Engineering Lab., Idaho Falls, ID (United States)); 
Mousseau, V.A. EG and G Idaho, Inc., idaho Falls, ID (United 
States). 1 Apr 1992. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC0O7-761D01570. Source: ESTSC. 

Description: SUN SPARC; SunOS 4.1-GFX-1; FORTRAN 77; 4 
3.5 Diskettes. 

VECTUM is a NCAR Graphics based package, for generating a 
plot of an irregular 2D velocity vector field. The program reads an 
ASCIl database of x, y, u, v, data pairs and produces a plot in 
Computer Graphics Metafile (CGM) format. The program also uses 
an ASCII parameter file for controlling annotation details such as 
the plot title, arrowhead style, scale of vectors, windowing, etc. 
Simple geometry (i.e. lines, arcs, splines) can be defined to be in- 
cluded with the velocity vectors. NCAR Graphics drivers can be 
used to display the CGM file into PostScript, HPGL, HDF, etc, out- 
put. 


30360 (ESTSC—000437D500000) XIMCONV: Convert from 
one file format to another. McClurg, F.R. (idaho National Engi- 
neering Lab., Idaho Falls, ID (United States)). EG and G Idaho, 
Inc., Idaho Falls, ID (United States). 1 Jun 1992. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Source: ESTSC. 

Description: DEC 5000 WS; ULTRIX 4.2.0; C (100%); 2 3.5 
Diskettes. 

XIMCONV is a Motif, point and click interface to image file con- 
version tools developed by the San Diego Supercomputer Center 
(SDSC) for converting from one file format to another file format. 


30361 (ESTSC—000437SPARC00) XIMCONV: Convert from 
one file format to another. McClurg, F.R. (idaho National Engi- 
neering Lab, Idaho Falls, ID (United States)). EG and G Idaho, 
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Inc., Idaho Falls, ID (United States). 1 Jun 1992. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Source: ESTSC. 

Description: SUN SPARC; SunOS 4.1-GFX-1; C (100%); 2 3.5 
Diskettes. 

XIMCONV is a Motif, point and click interface to image file con- 
version tools developed by the San Diego Supercomputer Center 
(SDSC) for converting from one file format to another file format. 


30362 (ESTSC—000438IBMPC00) CTS: Commitment Track- 
ing System. Stucki, F.K. (EG and G Idaho Inc., Idaho Falls, ID 
(United States)). EG and G Idaho, Inc., Idaho Falls, ID (United 
States). 1 Jun 1992. Sponsored by USDOE, Washington, DC 
(United States). Source: ESTSC. 

Description: IBM PC; PC-DOS or MS-DOS, version 3.0 thdBASE 
IV, version 1.1; 1 3.5 diskette. The application is designed to utilize 
a Hewlett Packard Laserjet printer or Epson printer. 

CTS is a micro based prototype of the data elements, screens, 
and information processing rules that apply to the Commitment and 
Non-compliance Tracking Program. The system is focused on the 
non-compliance or commitment. When some group is out of com- 
pliance they need a way of tracking that occurrence. The system 
must be able to CRUD (Create, Retrieve, Update, Delete) in- 
stances of the non-compliance Event. Additionally, the system 
must provide data integrity. This is done through a set up of tables 
and data validation. 


30363 (ESTSC—0004421037000) HAA3B: Aerosol behavior 
lognormal model. Otter, J. (Rockwell International, Canoga Park, 
CA (United States)); Vaughan, E.U.; Baurmash, L.; Koontz, R. 
Rockwell International Corp., Canoga Park, CA (United States). 
Rocketdyne Div. 1 Mar 1973. Sponsored by USDOE, Washington, 
DC (United States). (NESC-443). Source: ESTSC. 

Description: IBM370; OS/370 Release 21.6; FORTRAN IV; 1 
Mag Tape. 

HAA3B was written to provide an engineering method for calcu- 
lating heterogeneous aerosol behavior and transport following 
various hypothetical LMFBR accidents. HAA3B evaluates an 
approximation to the general integro-differential equation which de- 
scribes aerosol behavior. The physical model includes particle 
generation, Brownian and gravitational agglomeration, settling, plat- 
ing, and leakage for spherical particles. The approximation is the 
requirement that the size distribution function be lognormal. 


30364 (ESTSC—000445IPCXT00) ANISN-PC: 1-d multi-gp 
discrete ordinates eqns. Parsons, D.K. (EG and G Idaho Inc., 
Idaho Falls, ID (United States)). EG and G Idaho, Inc., Idaho Falls, 
ID (United States). 13 Aug 1987. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. 
(NESC-9556). Source: RADIATION SHIELDING INFORMATION 
CENTER. 

Description: IBM PC/XT; PC-DOS 2.10, 3.10; FORTRAN 77 
(IBM Professional FORTRAN 1.0 or Lahey F77L FORTRAN 2.11) 
FORTRAN 2.11); 6 5.25 Diskettes. To maximize memory available 
for data storage, ANISN/PC has been overlaid with the Phoenix 
Software Associates’ PLINK86- Plus linkage editor. 

ANISN/PC solves multigroup transport theory eigenvalue, adjoint, 
time absorption, fixed source and criticality search (concentration, 
zone thickness, radius modification, or buckling) problems in one- 
dimensional geometries. ANISN/PC may be used for neutron, 
gamma, or coupled neutron-gamma problems. Provision is also 
made for diffusion theory or infinite homogeneous media calcula- 
tions. Other capabilities include the coalescing of multigroup cross 
sections and the computation of disadvantage factors. APE, the in- 
teractive ANISN Processor and Evaluator, which is included can be 
used either to generate or to modify ANISN/PC input data. APE 
contains a rule-based checker to check consistency of ANISN in- 
put. A utility, LMOD, is also available for selecting materials from 
an ASCII CCCC ISOTXS file and placing them on an ANISN 
CCCC input file. 


30365 (ESTSC—000446U110600) SAFE: Fall-to-safe anal of 
protective networks. Kontoleon, J.M. (University of Wollongong, 
New South Wales (Australia)). Wollongong Univ. (Australia). Dept. 
of Electrical Engineering. 1 Apr 1980. Sponsored by International 
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Atomic Energy Agency, Vienna (Austria). (NESC—890). Source: 
ESTSC. 

Description: UNIVAC1106; EXEC8 Level 36; FORTRAN IV, 
ASCIl FORTRAN (FTN) compiler; 1 Mag Tape. 

SAFE is designed to analyze the fail-to-safe (FS) and fail-to- 
danger (FD) probabilities of failure of large protective networks, 
such as those associated with nuclear reactor protective systems. 
Components of the protective network may include sensors, safety 
lines, and logic units which have either an m-out-of-n or a majority 
voting configuration. Sensors and safety lines may fail in either a 
FS or FD mode of failure. The overall logic protective network is 
modeled as a network with three types of nodes; input, buffer, logic 
and arcs. The nodes specify the components involved in the logic 
network and the arcs their interconnections. The nodes are num- 
bered successively to provide a simple description of the logic 
protective network to the computer. The simulation of unreliable 
logic nodes is done by the use of reliable logic nodes and unreli- 
able buffer nodes. The program can also be used in the evaluation 
of the probability of occurrence of the top event in a fault tree, 
provided the bottom events are s-independent and not mutually ex- 
clusive. 


30366 (ESTSC—000449C760000) ALICE/LIVERMORES2: 
precompound compound decay. Blann, M. (Lawrence Livermore 
National Lab., CA (United States)); Bisplinghoff, J. Lawrence Liver- 
more National Lab., CA (United States). 5 Nov 1982. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (NESC—1036). Source: RADIATION SHIELDING 
INFORMATION CENTER. 

Description: CDC7600; SCOPE (CDC7600); OS/MVT 
(IBM3033FORTRAN IV; 1 Mag Tape. The FORMAT statements 
contain delimiters. 

ALICE/LIVERMORE82 calculates particle spectra and yields for 
precompound plus compound decay, including fission competition. 
Multiple decay of neutron (n), proton (p), alpha, and deuteron (d) 
particles may be considered. The program can perform a standard 
Weisskopf-Ewing evaporation calculation with multiple particle 
emission or an s-wave approximation calculation which gives an 
upper limit to the enhancement of gamma ray de-excitation due to 
angular momentum effects. The evaporation calculation can in- 
clude fission competition according to the Bohr-Wheeler approach, 
using angular momentum dependent ground state and saddle point 
energies. (The latter values are derived from Cohen rotating liquid 
drop model.) Provision to permit precompound emission via the hy- 
brid and geometry-dependent hybrid models is included. 


30367 (ESTSC—000450C660000) APRFX1: 99-gp DLC-2B 
library group-collapsing. Pickard, P.S. (Army Pulse Radiation Fa- 
cility, Aberdeen Proving Ground, MD (United States)); Kazi, A.H. 
Army Pulse Radiation Facility, Aberdeen Proving Ground, MD 
(United States). 1 Jun 1970. Sponsored by Department of De- 
fense, Washington, DC (United States). (NESC-466). Source: 
RADIATION SHIELDING INFORMATION CENTER. 

Description: CDC6600; Designed to be operating system FOR- 
TRAN IV; 1 Mag Tape. 

APRFX1 collapses and combines cross section sets for multi- 
group transport calculations. It performs group collapsing for as 
many isotopes, mixtures, and Legendre expansion sets as desired 
from the DLC-2B library. The DLC-2B library structure employs 
tenth lethargy unit intervals from 15 MeV to 111 keV and quarter 
lethargy intervals down to 0.414 eV. A 100th group 0.0 to 0.414 eV 
is used as a sink group. The code also determines the broad- 
group input source and generates averaged neutron velocities for 
use with transport calculations. 


30368 (ESTSC—0004511036000) CLOUD: gamma-ray dose 
rate from a cloud. Cooper, R.E. (Savannah River Lab., Aiken, SC 
(United States)). Savannah River Lab., Aiken, SC (United States). 
1 Jan 1959. Sponsored by USDOE, Washington, DC (United 
States). (NESC—47). Source: RADIATION SHIELDING INFORMA- 
TION CENTER. 

Description: IBM360; OS/360; FORTRAN IV; 1 Mag Tape. 

The CLOUD program calculates the external gamma-ray dose 
rate and total integrated dose resulting from the continuous release 
of radioactive materials to the atmosphere. 








30369 (ESTSC—0004521037000) CASIM: simulates hadronic 
cascade transport. Van Ginneken, A. (Fermi National Accelerator 
Lab., Batavia, IL (United States)). Fermi National Accelerator Lab., 
Batavia, IL (United States). 1 Jan 1975. Sponsored by USDOE, 
Washington, DC (United States). (NESC-742). Source: RADIA- 
TION SHIELDING INFORMATION CENTER. 

Description: IBM370; OS/370;360; FORTRAN IV; 1 Mag Tape. 
The star (or energy) densities and momentum spectra normally cal- 
culated by CASIM are not always the information best suited to the 
user. As an example of how the program can be modified by the 
user, the application of CASIM to a highly specific problem is in- 
cluded. Also included in this package are three Assembler routines 
(DSIN, ESP, FRXPR) from a library at Argonne National Labora- 
tory. If the program is run without these routines, a vast number of 
underflows may appear, affecting the efficiency of the program. 
There will also be a slight difference in the answers from those 
provided by the author. 

CASIM is a Monte Carlo program to study the average develop- 
ment of high energy cascades in large targets (shields) of arbitrary 
geometry and composition. The program is best suited for incident 
energies in the range 20-1000 GeV. 


30370 (ESTSC—-000455D0VAX00) GEMINI: Finite element 
structural analysis. Murray, R.C. (Lawrence Livermore National 
Lab., CA (United States)). Lawrence Livermore National Lab., CA 
(United States). 1 Nov 1989. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (NESC-—9437). 
Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 Mag Tape. Source 
records exist within the GEMINI program to allow the user to create 
a version of the code for use on a CDC7600 or CRAY1 computers. 

GEMINI calculates the two and three-dimensional static and dy- 
namic response of linear elastic structures using the finite element 
method. GEMINI is written in a modular format to allow new ele- 
ments to be inserted and newly-developed equation solvers, 
eigenvalue routines, and modal analysis techniques to be imple- 
mented and evaluated. The current element library consists of a 
boundary spring, a truss beam element, a straight and curved pipe 
element, a general stiffness/flexability matrix element, an axisym- 
metric shell, a plane stress membrane element, a two-dimensional 
solid element with temperature dependent orth ic material 
properties, a plate bending element, a shell element combining the 
membrane and bending elements, and a general three-dimensional 
solid. In addition to standard stress recovery, surface stresses and 
Von Muses stress may be obtained for the beam, membrane, and 
shell elements. 


30371 (ESTSC/NRC-—0000021B38601) MACCS1.5.11.1: Nu- 
clear accident consequence assessment. Chanin, D., (Sandia 
National Laboratories, Albuquerque, NM (United States)); Ritchie, 
L.,; Rolistin, J.; Foster, J.; Miller, L. Sandia National Labs., Albu- 
querque, NM (United States). 1 Jul 1992. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. Source: ESTSC. 

Description: IBM PC 386; Digital Research DOS Version 
6.0FORTRAN 77; 2 3.5 Diskettes. None. 

The code simulates the impact of severe accidents at nuclear 
power plants on the surrounding environment. MACCS has been 
developed for the U.S. Nuclear Regulatory Commission to replace 
the previous CRAC and CRAC2 codes, and it incorporates many 
improvements in modeling flexibility in comparison to its predeces- 
sors. The principal phenomena considered in MACCS are 
atmospheric transport, mitigative actions based on dose projec- 
tions, dose accumulation by a number of pathways including food 
and water ingestion, early and latent healt effects, and economic 
costs. The MACCS code can be used for a variety of applications 
including; (1) probabilistic risk assessment (PRA) of nuclear power 
plants and other nuclear facilities, (2) sensitivity studies to gain a 
better understanding of the parameters important to PRA, and (3) 
cost-benefit analysis. This release of the code incorporates correc- 
tions to reported errors since the previous release. The codes 
capabilities have also been enhanced in regard to: (1) accommo- 
dating recently published cancer risk coefficients, (2) portability to 
different types of computers, and (3) ease of maintaining the code 
on multiple computer platforms. 


99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


30372 (ESTSC/NRC—000005IBMPC01) IMPACTS-BRC 2.1: 
Analyses of potential radiological impacts. Rao, R.R. (Sandia 
National Labs., Albuquerque, NM (United States)); Kozak, M.W.; 
Harlan, C.P.; Austin, V.; Rolistin, J.A. Sandia National Labs., Albu- 
querque, NM (United States). 1 Apr 1992. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Material Safety and Safeguards. Source: ESTSC. 

Description: IBM PC; DOS 2.1 or higher, however will FORTRAN 
77; 1 3.5 Diskette. Because IMPACTS-BRC 2.1 is a compliance 
code, the source code is not included with the package. 

IMPACTS-BRC is a generic radiological assessment code that 
allows calculation of potential impacts to maximum individuals, 
waste disposal workers, and the general population resulting from 
exemption of very low-level radioactive wastes from regulatory con- 
trol. The code allows calculations to be made of human exposure 
to the waste by many pathways and exposure scenarios. 


30373 (ESTSC/NRC-—0000571036000) CHNSED: Sediment & 
containment model. Fiekis, D.E. (Oak Ridge National 
Lab., TN (United States)). Oak Ridge National Lab., TN (United 
States). 1 Mar 1976. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research. DOE Contract AC05-840R21400. (NESC~—793). Source: 
ESTSC. 

Description: IBM360; OS/360; FORTRAN IV (96%) and BAL 
(4%); 1 Mag Tape. An overlay structure is used to reduce main 
storage requirements. CHNSED is compiled with the FORTRAN H 
compiler using OPT=2 and the XL option. 

CHNSED is an expanded model of hydrologic response of a wa- 
tershed. It includes the simulation of trace contaminant transport 
through the watershed. Within the stream channel system trace 
contaminant is tra in dissolved and adsorbed form. 
CHNSED includes both SEDTRN, a model of sediment transport 
through a rectangular stream channel system, and the Wisconsin 
Hydrologic Transport Model, WHTM, a processes model. Pro- 
cesses considered in CHNSED include particulate mobilization 
(sheet erosion and overland transport) and dissolved contaminant 
transport (associated with run off, interflow, and base flow inputs to 
the channel system). An ion exchange submodel simulates the 
soil-contaminant-water interaction at the land surface, and sedi- 
ment transport and partitioning of trace contaminant between water 
and sediment in the channel system are also included. Following 
its entry into the channel system, dissolved contaminant transport 
is derived from flow routing algorithms of the WHTM. Routing of 
the adsorbed fraction is controlled by sediment transport dynamics, 
which are governed by bedioad and suspended load sediment 
transport. 


30374 (ESTSC/NRC—000204CY00200) SHC: Seismic/hazard 
characterization eastern U.S. Savy, J. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Davis, B. Lawrence Livermore 
National Lab., CA (United States). 2 Jan 1989. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research. (NESC—1121). Source: 
ESTSC. 

Description: CRAY2; CTSS (Cray2), UNICOS 6.1 (Cray YFOR- 
TRAN 77; One Mag Tape. SHC requires routines from the 
proprietary IMSL Version 9.2 software; there are not included. The 
SHC plotting subroutines in COMBS and ALEAS are dependent on 
LLNL-specific plotting devices; these plotting routines should be re- 
placed with alternative routines appropriate for the local computing 
environment. 

SHC was developed as part of the Eastern United (EUS) Seis- 
mic Hazard Characterization (SHC) Project to design an SHC 
methodology for the region east of the Rocky Mountains in a form 
suitable for probabilistic risk assessment and to apply that method- 
ology to 69 site locations, some of them with local soil conditions. 
The method developed uses expert opinions to obtain the input to 
the analysis. SHC contains four modules which calculate the seis- 
mic hazard at a site located in a region of diffuse seismicity, where 
the seismicity is modeled by area sources. SHC integrates the 
opinions of 11 seismicity and five ground-motion experts. The 
PRDS module generates the discrete probability density functions 
of the distances to the site for the various seismic source zones. 
These probability distributions are used by the COMAP module to 
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generate the set of all alternative maps and the discrete probability 
density of the seismic zonation maps for each expert. The third 
module, ALEAS, uses these maps and their weights to calcualte 
the best estimate and constant percentile hazard distribution 
resulting from the choice of a given seismicity expert for all ground- 
motion experts. This module can be used alone to perform a 
seismic hazard analysis as well as in conjunction with the other 
modules. The fourth module, COMB, combines the best-estimate 
and constant-percentile hazard over all seismicity experts, using 
the set of weights calculated by ALEAS, to produce the final proba- 
blity distribution of the hazard for the site under consideration so 
that the hazard analysis can be performed for any location in the 
EUS. Local geological site characteristics are incorporated in a 
generic fashion, and the data are developed in a generic manner. 


30375 (ESTSC/NRC—000404C007600) UHS: Ultimate heat 
sink cooling pond and spray pond analysis models. Codell, R. 
(US Nuclear Regulatory Commission, Washington, DC (United 
States)); Nuttle, W.K. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). 1 Nov 1980. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation. Source: ESTSC. 

Description: CDC CYBER76; CDC NOS; FORTRAN; 1 Mag 
Tape. National Weather Service tapes of Tape Data Family- 
14(TDF-14) are used by the model as a source of temperature, 
windspeed, and cloud-over observations. These tapes are available 
for major observation points throughout the United States. 

Three programs model performance of an ultimate heat sink 
cooling pond. National Weather Service data is read and analyzed 
to predict periods of lowest cooling performance and highest evap- 
orative loss. The data is compared to local site data for significant 
differences. Then the maximum pond temperature is predicted. 
Five programs model performance of an ultimate heat sink spray 
pond. The cooling performance, evaporative water loss, and drift 
water loss as a function of windspeed are estimated for a spray 
field. These estimates are used in conjunction with National 
Weather Service data to predict periods of lowest cooling perfor- 
mance and highest evaporative loss. This data is compared to 
local site data for significant differences. Then the maximum pond 
temperature is predicted. 


30376 (ESTSC/NRC—000404CYOMP00) UHS: Ultimate heat 
sink cooling pond and spray pond analysis models. Codell, R. 
(US Nuclear Regulatory Commission, Washington, DC (United 
States)); Nuttle, W.K. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). 1 Nov 1980. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation. Source: ESTSC. 

Description: CRAY X-MP; CRAY UNICOS; FORTRAN; 1 Mag 
Tape. National Weather Service tapes of Tape Data Family- 
14(TDF-14) are used by the model as a source of temperature, 
windspeed, and cloud-over observations. These tapes are available 
for major observation points throughout the United States. 

Three programs model performance of an ultimate heat sink 
cooling pond. National Weather Service data is read and analyzed 
to predict periods of lowest cooling performance and highest evap- 
orative loss. The data is compared to local site data for significant 
differences. Then the maximum pond temperature is predicted. 
Five programs model performance of an ultimate heat sink spray 
pond. The cooling performance, evaporative water loss, and drift 
water loss as a function of windspeed are estimated for a spray 
field. These estimates are used in conjunction with National 
Weather Service data to predict periods of lowest cooling perfor- 
mance and highest evaporative loss. This data is compared to 
local site data for significant differences. Then the maximum pond 
temperature is predicted. 


30377 (ESTSC/NRC—000404IPS0200) UHS: Ultimate heat 
sink cooling pond and spray pond analysis models. Codell, R. 
(US Nuclear Regulatory Commission, Washington, DC (United 
States)); Nuttle, W.K. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). 1 Nov 1980. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation. Source: ESTSC. 
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Description: IBM PS/2; DOS 4.0; FORTRAN; One 3.5 floppy 
diskette. National Weather Service tapes of Tape Data Family- 
14(TDF-14) are used by the model as a source of temperature, 
windspeed, and cloud-over observations. These tapes are available 
for major observation points throughout the United States. 

Three programs model performance of an ultimate heat sink 
cooling pond. National Weather Service data is read and analyzed 
to predict periods of lowest cooling performance and highest evap- 
orative loss. The data is compared to local site data for significant 
differences. Then the maximum pond temperature is predicted. 
Five programs model performance of an ultimate heat sink spray 
pond. The cooling performance, evaporative water loss, and drift 
water loss as a function of windspeed are estimated for a spray 
field. These estimates are used in conjunction with National 
Weather Service data to predict periods of lowest cooling perfor- 
mance and highest evaporative loss. This data is compared to 
local site data for significant differences. Then the maximum pond 
temperature is predicted. 


30378 (IC—-92/97) Case studies in the numerical solution of 
oscillatory integrals. Adam, G. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Jun 1992. 16p. Order Number 
DE92642554. Source: OSTI; NTIS (US Sales Only); INIS. 

A numerical solution of a number of 53,249 test integrals belong- 
ing to nine parametric classes was attempted by two computer 
codes: EAQWOM (Adam and Nobile, IMA Journ. Numer. Anal. 
(1991) 11, 271-296) and DO1ANF (Mark 13, 1988) from the NAG 
library software. For the considered test integrals, EAQWOM was 
found to be superior to DO1ANF as it concerns robustness, relia- 
bility, and friendly user information in case of failure. (author). 9 
refs, 3 tabs. 


30379 (lYaF-91-37) Controller of serial multiplex communi- 
cation channel. Kvashnin, A.N.; Konyukhov, V.V.; Khil’chenko, 
A.D. AN SSSR, Novosibirsk (Russian Federation). Inst. Yadernoj 
Fiziki. 1991. 20p. (In Russian). Order Number DE92641157. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Controller of serial multiplex communication channel is de- 
scribed. It is designed for the interface of node computers, based 
both on "Q” and "U” bus, with remote measurement and control 
units in distributed automated systems, including operation sta- 
tions, based on microcomputers of 'Elektronika-60’ type. The 
controller represents the main module of communication system, 
executing all exchange procedures, provided by 26765.52-87 stan- 
dard. It operates with cable line of 1 km maximal length and 
services up to 30 attached units. 9 refs.; 4 figs.; 2 tabs. 


30380 (LA-12317-MS) C-Division annual review and oper- 
ating plan. Los Alamos National Lab., NM (United States). Jul 
1992. 109p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92017554. Source: OSTI; NTIS; GPO Dep. 

The Computing and Communications (C) Division is responsible 
for the Laboratory's Integrated Computing Network (ICN) as well as 
Laboratory-wide communications. Our computing network, used by 
8,000 people distributed throughout the nation, constitutes one of 
the most powerful scientific computing facilities in the world. In ad- 
dition to the stable production environment of the ICN, we have 
taken a leadership role in high-performance computing and have 
established the Advanced Computing Laboratory (ACL), the site of 
research on experimental, massively parallel computers; high- 
speed communication networks; distributed computing; and a broad 
variety of advanced applications. The computational resources 
available in the ACL are of the type needed to solve problems criti- 
cal to national needs, the so-called “Grand Challenge” problems. 
The purpose of this publication is to inform our clients of our strate- 
gic and operating plans in these important areas. We review major 
accomplishments since late 1990 and describe our strategic plan- 
ning goals and specific projects that will guide our operations over 
the next few years. Our mission statement, planning considera- 
tions, and management policies and practices are also included. 


30381 (LA-12326-MS) The state of computing at Los 
Alamos National Laboratory FY 1991. Agins, |.A.; Slocomb, C.; 
Trainor, M.; Land, D. Los Alamos National Lab., NM (United 
States). Aug 1992. 39p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92019191. Source: OSTI; NTIS; GPO Dep. 

This study is an effort to provide quantitative data concerning the 
state of computing at the Los Alamos National Laboratory as of the 
end of Fiscal Year 1991. It includes information pertaining to the 
Laboratory's computing equipment inventory, costs associated with 
the acquisition and support of the Laboratory's computing efforts 
during that fiscal year, and information related to the Laboratory's 
central and distributed computing and networks capabilities. The 
bulk of the data was obtained from the Laboratory's central prop- 
erty and financial databases. Additional information was obtained 
from the Computing and Communications Division’s personal com- 
puter and network support organizations. 


30382 (LA-UR-92-1707) Identification and estimation of 
sources of transmitted variation. Wendelberger, J.R. (Los 
Alamos National Lab., NM (United States)); Box, G.E.P. Los 
Alamos National Lab., NM (United States). [1992]. 37p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-920893-—1: Joint statistical meetings of the 
American Statistical Association, the Biometric Society and the In- 
stitute of Mathematical Statistics, Boston, MA (United States), 9-13 
Aug 1992). Order Number DE92015246. Source: OSTI; NTIS; 
GPO Dep. 

Errors in the settings of experimental variables are transmitted, 
via a response function, to a measured response. For nonlinear 
response functions, variation in a response can be studied to ana- 
lyze variation transmitted from experimental variables. A new 
indirect method for identifying sources of transmitted variation is 
proposed. Using a first-order approximation for transmitted error, 
the log of the sample variances obtained from replicate measure- 
ments can be modeled as a loglinear function of the components 
of the vector of squared gradients of the response function. After 
selection of a particular model using the identification method, 
parameter values may be estimated. A formal procedure for esti- 
mating the variances of the errors in experimental variables is 
developed using maximum likelihood theory. Approximate standard 
errors of these estimates are obtained from asymptotic theory. 


30383 (LA-UR-92-1899) A computational model of the cat 
medial geniculate body ventral division. Travis, B.J. Los Alamos 
National Lab., NM (United States). [1992]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9107231—1: Analysis and modeling of neural 
systems Il, San Francisco, CA (United States), 22-25 Jul 1991). 
Order Number DE92017519. Source: OSTI; NTIS; GPO Dep. 

The medial geniculate body of the thalamus receives input from 
a variety of sources, both auditory and non-auditory. The ventral di- 
vision (MGv), however, appears to be a purely auditory center, that 
is, it receives from lower (and higher) centers which are primarily 
involved in encoding auditory stimuli. It has some of the character- 
istics of auditory cortex, e.g., layering of neurons and EE/EI bands, 
but has a much simpler architecture. The MGv plays a central role 
in analyzing auditory stimuli. A wealth of data is available now on 
its anatomy, connectivity and responses. A detailed computational 
model of the ventral division of the cat medial geniculate body has 
been constructed. This model is being compared to physiological 
recordings for validation purposes, and should prove useful tool for 
testing theories of auditory sensory representation and functioning. 


30384 (LBL-31984) Density equalizing map projections: A 
new algorithm. Merrill, D.W.; Selvin, S.; Mohr, M.S. Lawrence 
Berkeley Lab., CA (United States). Feb 1992. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9206213-1: Distancia ‘92: international 
meeting on distance analysis, Rennes (France), 22-26 Jun 1992). 
Order Number DE92017088. Source: OSTI; NTIS; GPO Dep. 

In the study of geographic disease clusters, an alternative to tra- 
ditional methods based on rates is to analyze case locations on a 
transformed map in which population density is everywhere equal. 
Although the analyst's task is thereby simplified, the specification 
of the density equalizing map projection (DEMP) itself is not simple 
and continues to be the subject of considerable research. Here a 
new DEMP algorithm is described, which avoids some of the diffi- 
culties of earlier approaches. The new algorithm (a) avoids illegal 
overlapping of transformed polygons; (b) finds the unique solution 


that minimizes map distortion; (c) provides constant magnification 
over each map polygon; (d) defines a continuous transformation 
over the entire map domain; (e) defines an inverse transformation; 
(f) can accept optional constraints such as fixed boundaries; and 
(g) can use commercially supported minimization software. Work is 
continuing to improve computing efficiency and improve the algo- 
rithm. 


30385 (NEI-NO-233) Currents and wave forces on ships 
and marine structures. Grue, J.; Palm, E. Oslo Univ. (Norway). 
Matematisk Inst. 1990 22p. Order Number DE92541014. Source: 
OSTI; NTIS. 

Forces on a body oscillating in incoming waves and a weak cur- 
rent are studied. Coupling between the oscillatory wave field and 
the steady flow around the body is accounted for. Friction and sep- 
aration are disregarded, and the fluid flow is modeled by potential 
theory. The boundary value problem for the velocity potential is 
transformed to an integral equation by Green's theorem, using a 
Green function satisfying the linear free surface condition with 
small forward speed. Local small forward speed expansions for the 
potential and the Green function are applied in the vicinity of the 
body, giving two sets of integral equations for the unknown zero 
speed and the small forward speed potentials. There are unknowns 
on the wetted body surface only. The right hand side of the small 
forward speed integral equation involves a fast decaying integral 
over the free surface. There is no water line integral in the integral 
equations. The method is applicable to bodies of arbitrary shape. 
The diagonal added mass and damping coefficients are found to 
be functions of the current speed only through the encounter fre- 
quency. The linear exciting forces are found by generalized 
Haskind relations. Analytical expressions for the mean second or- 
der horizontal drift forces and the mean second order yaw moment 
are given, and numerical examples are presented for different body 
geometries. The mean drift forces are usually increased by the 
presence of a weak current along the incoming wave direction. For 
complex body geometries the wave drift damping may, however, in 
narrow wave number regions, become negative. The mean yaw 
moment may be changed by 100% by the presence of a weak cur- 
rent. Energy check and numerical convergence of the method are 
also discussed. 17 refs., 11 figs. 


30386 (NEI-NO-234) Wave loading on ships and piatforms 
at a small forward speed. Grue, J.; Palm, E. Oslo Univ. (Norway). 
Matematisk Inst. 1991 20p. Order Number DE92541015. Source: 
OSTI; NTIS. 

Forces on marine structures oscillating in incoming waves with a 
small forward speed are studied. Coupling between the oscillatory 
wave field and the steady flow around the body is accounted for. 
Friction and separation effects are disregarded, and the fluid flow is 
modeled by potential theory. The boundary value problem for the 
velocity potential is transformed to an integral equation by Green's 
theorem, using a Green function satisfying the linear free surface 
condition with small forward speed. This integral equation contains 
unknowns on the wetted body surface and on a region of the free 
surface close to the body. Local, small forward speed expansions 
for the potential and the Green function are introduced in the 
vicinity of the body, giving two sets of integral equations for the un- 
known zero speed and the small forward speed potentials. These 
integral equations contain unknowns on the wetted body surface 
only. The right hand side of the small forward speed integral equa- 
tion involves a fast decaying integral over the free surface. There 
is no water line integral in the integral equations. The method is 
applicable to bodies of arbitrary shape. The diagonal added mass 
and damping coefficients are found to be functions of the forward 
speed only through the encounter frequency. The linear exciting 
forces are found by generalized Haskind relations. The mean sec- 
ond order horizontal drift forces and the mean second order yaw 
moment are discussed, and numerical examples are presented for 
a ship and a platform. The mean drift forces are usually increased 
by a small forward speed against the incoming wave direction. For 
complex body geometries the wave drift damping may, however, in 
narrow wave number regions, become negative. Numerical exam- 
ples show that the mean drift force and the mean yaw moment 
may be changed by 100% even for a small forward speed. 12 
refs., 7 figs. 
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30387 (NEI-NO-243) Stochastic modeling of fluid flow in 
porous media. Lindstroem, T. (Oslo Univ., Matematisk Inst. (NO)); 
Oeksendal, B.; Uboee, J. Oslo Univ. (Norway). Matematisk Inst. 
1991 17p. Order Number DE92541036. Source: OSTI; NTIS. 

The purpose of this paper is to give a non-technical survey of a 
stochastic approach to fluid flow in porous media. A key feature of 
such flow is that a basically microscopic property of the medium 
(the permeability) gives rize to the macroscopic property of the 
flow. To describe this mathematically the permeability is modeled 
by a certain distribution valued stochastic processes ("positive 
noise”) and then the flow is the solution of the corresponding 
stochastic partial differential equation. To make this equation math- 
ematically meaningful, the product of the distribution valued 
processes involved is interpreted as a Wick product. This interpre- 
tation is motivated both from classical Ito calculus and from the 
usual renormalization techniques (the removal of terms due to self- 
interaction) in quantum statistics. 15 refs., 7 figs. 


30388 (ORNL/TM-12106) The covariance matrix of derived 
quantities and their combination. Zhao, Z. (Chinese Nuclear 
Data Center, Beijing, BJ (China)); Perey, F.G. Oak Ridge National 
Lab., TN (United States). Jun 1992. 52p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92019066. Source: OSTI; NTIS; INIS; GPO Dep. 

The covariance matrix of quantities derived from measured data 
via nonlinear relations are only approximate since they are func- 
tions of the measured data taken as estimates for the true values 
of the measured quantities. The evaluation of such derived quanti- 
ties entails new estimates for the true values of the measured 
quantities and consequently implies a modification of the covari- 
ance matrix of the derived quantities that was used in the 
evaluation process. Failure to recognize such an implication can 
lead to inconsistencies between the results of different evaluation 
strategies. In this report we show that an iterative procedure can 
eliminate such inconsistencies. 


30389 (ORNL/TM-12126) A look at scalable dense linear 


algebra libraries. Dongarra, J.J. (Tennessee Univ., Knoxville, TN 
(United States) Dept. of Computer Science); van de Geijn, R.; 
Walker, D.W. Oak Ridge National Lab., TN (United States). Jul 


1992. 27p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United States). 
DOE Contract AC05-840R21400. DAALO3-91-C-0047. Order Num- 
ber DE92017805. Source: OSTI; NTIS; GPO Dep. 

We discuss the essential design features of a library of scalable 
software for performing dense linear algebra computations on dis- 
tributed memory concurrent computers. The square block scattered 
decomposition is proposed as a flexible and general-purpose way 
of decomposing most, if not all, dense matrix problems. An object- 
oriented interface to the library permits more portable applications 
to be written, and is easy to learn and use, since details of the par- 
allel implementation are hidden from the user. Experiments on the 
Intel Touchstone Delta system with a prototype code that uses the 
square block scattered decomposition to perform LU factorization 
are presented and analyzed. It was found that the code was both 
scalable and efficient, performing at about 14 Gflop/s (double preci- 
sion) for the largest problem considered. 


30390 (SAND-92-0186C) The network destruction problem 
(Extended Abstract). Phillips, C.A. Sandia National Labs., Albu- 
querque, NM (United States). 27 Apr 1992. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9210128—1-Extd.Abst.: 33. annual symposium 
on foundations of computer science, Pittsburgh, PA (United 
States), 25-27 Oct 1992). Order Number DE92016171. Source: 
OSTI; NTIS; GPO Dep. 

In the network destruction problem, we wish to find the most 
cost- effective way to reduce the ability of a network to transport a 
commodity. Potential applications include disabling of military sup- 
ply lines communication networks, national energy systems, and 
illicit drug networks. Given a network represented as a graph, we 
wish to compute a fixed-budget attack strategy which will maxi- 
mally inhibit the network's capability. In this paper we introduce the 
network destruction problem and problem and prove several com- 
plexity results. We prove the problem is strongly NP-complete for 
general graphs, even of bounded degree, and weakly NP-complete 
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for series-parallel graphs, grid graphs, bandwidth-k graphs with k 
> 3, and Halin graphs (and thus for k-outerplaner graphs with k > 
2). We describe three pseudopolynomial-time approximation 
schemes. Finally, we describe a polynomial-time algorithm for out- 
erplanar graphs. Thus, network destruction separates outerplanar 
graphs from series-parallel graphs, separates 1-outerplanar from 2- 
outerplanar graphs, and separates bandwidth-2 graphs from 
bandwidth-3 graphs. 


30391 (SAND-$92-1014) Real-time data compression using 
a FFT digital signal processor. Brady, E. Sandia National Labs., 
Albuquerque, NM (United States). Jun 1992. 117p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE92017744. Source: OSTI; NTIS; 
GPO Dep. 

This report describes a hardware implementation of a fast fourier 
transform (FFT) based real time data compression system. The 
system is currently configured to compress and analyze airborne 
vehicle vibration data but it can be utilized for compressing any 
one- dimensional data stream. The algorithm uses a two-stage pro- 
cess to compress successive stationary time periods of input data. 
The first stage compresses data by transforming continuous blocks 
of 2048 points to the frequency domain using Welch’s method. The 
second stage provides further compression by logarithmically aver- 
aging adjacent frequency bins of the transformed signal. These 
compression techniques result in a bandwidth savings from 8:1 to 
64:1 per channel compared to strictly analog or digital transmission 
techniques. The complete technique as well as the hardware used 
to implement it is described in detail in this report. 


30392 (SAND-92-8494C) Transient reduction analysis us- 
ing neural networks (TRANN). Larson, P.T.; Sheaffer, D.A. 
Sandia National Labs., Livermore, CA (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DR00789. (CONF-921065—1: International 
telemetering conference, San Diego, CA (United States), 26-29 Oct 
1992). Order Number DE92012150. Source: OSTI; NTIS; GPO 
Dep. 
Our telemetry department has an application for a data catego- 
rization/compression of a high speed transient signal in a short 
period of time. Categorization of the signal reveals important sys- 
tem performance and compression is required because of the 
terminal nature of our telemetry testing. Until recently, the hard- 
ware for the system of this type did not exist. A new exploratory 
device from Intel has the capability to meet these extreme require- 
ments. This integrated circuit is an analog neural network capable 
of performing 2 billion connections per second. The two main ad- 
vantages of this chip over traditional hardware are the obvious 
computation speed of the device and the ability to compute a three 
layer feed-forward neural network classifier. The initial investigative 
development work using the Intel chip has been completed. The 
results from this proof of concept will show data categorization’ 
compression performed on the neural network integrated circuit in 
real time. We will propose a preliminary design for a transient mea- 
surement system employing the Intel integrated circuit. 


30393 (UCRL-ID-103970) Introduction to UNIX for Veteran 
Cray Users: Revision No. 4. Chase, L. Lawrence Livermore Na- 
tional Lab., CA (United States). 12 Mar 1990. 129p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92018661. Source: OSTI; NTIS; GPO 
Dep. 

These notes cover basic essentials of UNIX. More involved or 
advanced topics appear in the appendices. UNIX commands and 
options sometimes vary from system to system. Check the sys- 
tem’s user manual or on-line documentation via the man command 
for correctness. 


30394 (UCRL-JC—109410) Real-time classification of sig- 
nals from three-component seismic sensors using neural nets. 
Bowman, B.C.; Dowla, F. Lawrence Livermore National Lab., CA 
(United States). 5 May 1992. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-921098-1: IEEE transactions on instrumentation and mea- 
surement and 4th Institut Industriel de Transfert de Technologie 
(IITT) international conference on artificial intelligence and expert 





systems, Paris (France), 21-22 Oct 1992). Order Number 
DE92014886. Source: OSTI; NTIS; GPO Dep. 

Adaptive seismic data acquisition systems with capabilities of 
signal discrimination and event classification are important in treaty 
monitoring, proliferation, and earthquake early detection systems. 
Potential applications include monitoring underground chemical ex- 
plosions, as well as other military, cultural, and natural activities 
where characteristics of signals change rapidly and without warn- 
ing. In these applications, the ability to detect and interpret events 
rapidly without falling behind the influx of the data is critical. We de- 
veloped a system for real-time data acquisition, analysis, learning, 
and classification of recorded events employing some of the latest 
technology in computer hardware, software, and artificial neural 
networks methods. The system is able to train dynamically, and 
updates its knowledge based on new data. The software is modu- 
lar and hardware-independent; i.e., the front-end instrumentation is 
transparent to the analysis system. The software is designed to 
take advantage of the multiprocessing environment of the Unix op- 
erating system. The Unix System V shared memory and static 
RAM protocols for data access and the semaphore mechanism for 
interprocess communications were used. As the three-component 
sensor detects a seismic signal, it is displayed graphically on a 
color monitor using X11/Xlib graphics with interactive screening ca- 
pabilities. For interesting events, the triaxial signal polarization is 
computed, a fast Fourier Transform (FFT) algorithm is applied, and 
the normalized power spectrum is transmitted to a backpropagation 
neural network for event classification. The system is currently ca- 
pable of handling three data channels with a sampling rate of 500 
Hz, which covers the bandwidth of most seismic events. The sys- 
tem has been tested in laboratory setting with artificial events 
generated in the vicinity of a three-component sensor. 


30395 (UCRL-JC—109776) Higher-order generic functions 
for CLOS. Hernandez, J.E. Lawrence Livermore National Lab., CA 
(United States). Mar 1992. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
921084—1: Conference on object-oriented programming systems, 
languages, and applications, Vancouver (Canada), 18-22 Oct 
1992). Order Number DE92013447. Source: OSTI; NTIS; GPO 
Dep. 

This paper presents a framework for developing higher-order 
generic functions within the Common Lisp Object System similar to 
the ones in Common Lisp for processing sequences. The frame- 
work consist of several CLOS classes which define a protocol that 
allows other classes to inherit default methods for many higher- 
order generic functions. These generic functions provide an elegant 
and uniform framework for processing CLOS objects that primarily 
represent collections of other objects. 


30396 (UCRL-MA-110630) DYNA2D: A nonlinear, explicit, 
two-dimensional finite element code for solid mechanics: User 
manual. Whirley, R.G.; Engelmann, B.E. Lawrence Livermore Na- 
tional Lab., CA (United States). Apr 1992. 244p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92017310. Source: OSTI; NTIS; GPO 
Dep. 

This report is the User Manual for the 1992 version of DYNA2D, 
and also serves as an interim User Guide. DYNA2D is a nonlinear, 
explicit, finite element code for analyzing the transient dynamic re- 
sponse of two-dimensional solids. The code is fully vectorized and 
is available on several computer platforms. DYNA2D incorporates 
a large deformation formulation to allow maximum flexibility in mod- 
eling physical problems. Many material models are available to 
represent a wide range of material behavior, including elasticity, 
plasticity, composites, thermal effects, and rate dependence. Also, 
a variety of equations of state are available for modeling the hydro- 
dynamic response of many materials, including explosives and 
propeliants. In addition, DYNA2D has a sophisticated contact inter- 
face capability, including frictional sliding, single surface contact, 
and a new automatic contact option. DYNA2D contains a rezoner 
to allow nodes to be repositioned when the finite element mesh be- 
comes excessively distorted during a calculation. This rezoner can 
be used in either an interactive graphics mode or an automatic 
mode. In addition, DYNA2D now contains a general remeshing op- 
tion which allows a completely new mesh to be defined for a body 
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during an analysis. A real-time analysis display option allows the 
analyst to view an evolving graphical display of the analysis results 
as they are calculated. A material model driver with interactive 
graphics display is incorporated into DYNA2D to permit accurate 
modeling of complex material response based on experimental 
data. This document provides the information necessary to apply 
DYNA2D to solve a wide range of engineering analysis problems. 


30397 (VTT-TIED-1277) Venturesome programmable av- 
tomation and the international instructions, standards and 
requirements: A preliminary study. Hanhijaervi, J. (Technical 
Research Centre of Finland, Espoo (Finland). Lab. of Electrical and 
Automation Engineering). Technical Research Centre of Finland, 
Espoo (Finland). Aug 1991. 143p. (in Finnish). Order Number 
DE92540937. Source: OSTI; NTIS. 

Safety oriented standards, instructions and research reports re- 
ferred to programmable techniques have been reviewed in this 
report. Such safety standards and instructions which are either na- 
tionally of internationally noteworthy or the safety ideas of which 
are important from the point of view of the safety oriented system 
are reviewed thoroughly. On the other hand some standards, e.g. 
SFS 9000 series and EN 45 000, are considered to be so well 
known that treatment of them in this report is seen unnecessary. 
On the other hand some instructions have been reviewed too thor- 
oughly, e.g. TUEV instruction, personal safety in microprocessor 
control, due to common wishes and opinions. The aim of the in- 
spections is on standards and drafts prepared by the International 
Electrotechnical Commission (IEC). Translation of these standards 
or main details has not been the aim of this research, but to inde- 
pendently interpret and declare the content of these documents. 
The main idea has been to inspire the reader and encourage him 
to choose himself the most suitable publications for more thorough 
inspection. When the report is viewed in the first time, the first and 
the most important decision is that there is no sense to compile 
national standards for automation in Finland, but it is vise to com- 
pile applicational instructions for venturesome targets on how the 
automation systems should be planned and how to be estimated, 
and how to interpret the international standards. This is the proce- 
dure followed in the second report of the VIRANO project written 
by the author. 


30398 (WINCO-11510) Westinghouse idaho Nuclear Com- 
pany, inc. (WINCO) CAD activities at the Idaho Chemical 
Processing Plant (ICPP) (idaho Engineering Laboratory). 
Jensen, B. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID 
(United States). 18 Apr 1989. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-841D12435. 
(CONF-8905404—1: CAD/CAE user's meeting, Largo, FL (United 
States), 2-3 May 1989). Order Number DE92017465. Source: 
OSTI; NTIS; INIS; GPO Dep. 

June 1985 — The drafting manager obtained approval to imple- 
ment a cad system at the ICPP. He formed a committee to 
evaluate the various cad systems and recommend a system that 
would most benefit the ICPP. A “PC” (personal computer) based 
system using Autocad software was recommended in lieu of the 
much more expensive main frame based systems. 


30399 (WSRC-MS-92-154) Advanced Scientific Computing 
Environment Team. Church, J.P. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1992]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE92016714. Source: OSTI; NTIS; GPO Dep. 

The mission of the ASCENT (Advanced Scientific Computing En- 
vironment) Team is continually keep pace with, evaluate, and 
select emerging computing technologies to define and implement 
prototypic scientific computing environments that maximize the abil- 
ity of scientists and engineers to manage scientific data. These 
environments are to be implemented in a manner consistent with 
the site computing architecture and standards and strategic plans 
for scientific computing. A broad, long term, goal of the ASCENT 
Team is to provide a computing environment that will let scientists 
and engineers function at the higher level of abstraction that is 
their actual area of technical expertise. The scientist/engineer 
should be able to solve problems by interacting with conceptual 
representations drawn directly from the scientific and engineering 
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domains. In this environment the scientisengineer (i.e., the “prob- 
lem solver”) builds the problem model with reusable virtual objects 
having associated attributes and behaviors, including any real or 
artificial constraints. The problem solver could then test the model 
by perturbing it interactively and observing quantitative (archived 
experimental measurements; simulated or computed data) and/or 
qualitative (trends, approximations) responses. Such an environ- 
ment would greatly aid the solution and understanding of scientific 
and engineering problems. This report discusses the proposed sys- 
tem, program, graphic tools and applications. 


9903 Information Handling 


Refer also to citation(s) 27521, 27587, 27935, 27954, 28424, 
28550, 28820, 28840, 28891, 28956, 29392, 29393, 29599, 29608, 
29730, 29911, 30069, 30070, 30071, 30072, 30073, 30074, 30075, 
30343, 30362 


30400 (ANL/CP-76577) Data archiving and analysis for 
CWDD. Coleman, T.A.; Novick, A.H.; Meystrik, C.C.; Marselle, J.R. 
Argonne National Lab., IL (United States). [1992]. 8p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9204170-1: Neutral particle 
beam technical symposium and scientific exchange, Argonne, IL 
(United States), 28 Apr - 1 may 1992). Order Number 
DE92017064. Source: OSTI; NTIS; INIS; GPO Dep. 

A computer system has been developed to handle archiving and 
analysis of data acquired during operations of the Continuous Wave 
Deuterium Demonstrator (CWDD). Data files generated by the 
CWDD Instrumentation and Control system are transferred across 
a local area network to the CWDD Archive system where they are 
enlisted into the archive and stored on removeable media optical 
disk drives. A relational database management system maintains 
an on-line database catalog of all archived files. This database con- 
tains information about file contents and formats, and holds signal 
parameter configuration tables needed to extract and interpret data 
from the files. Software has been developed to assist the selection 
and retrieval of data on demand based upon references in the cat- 
alog. Data retrieved from the archive is transferred to commercial 
data visualization applications for viewing, plotting and analysis. 


30401 (ES/ER/TM-34) Oak Ridge Environmental Informa- 
tion System (OREIS): Phase !, System Definition Document: 
Environmental Restoration Program. Oak Ridge National Lab., 
TN (United States). Jun 1992. 62p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92017342. Source: OSTI; NTIS; GPO Dep. 

The Phase 1—System Definition Document documents the basis 
for establishing a consolidated environmental data base and infor- 
mation system for the Department of Energy Oak Ridge Field 
Office (OR) facilities operated by Martin Marietta Energy Systems, 
Inc. (Energy Systems). The Automated Data Processing System 
Development Methodology (ADPSDM), an Energy Systems proce- 
dure to assist in developing scientific and technical systems, was 
used to guide the preparation of the feasibility study and the sys- 
tem requirements definition, both of which are contained in this 
document. The Feasibility Study (Part 1) documents the existing 
system and data management practices and establishes and ana- 
lyzes preliminary alternatives to be considered for the development 
of a consolidated system, i.e., the Oak Ridge Environmental Infor- 
mation System (OREIS). Alternatives were analyzed for technical 
and operational feasibility, benefits, and risks. Performance criteria 
used to rank alternatives included standardization, documentation, 
robustness, integration, reliability, and predictability. Of the three 
alternatives studied—request/referral, distributed, and centralized— 
the centralized system was selected to be most feasible because 
of its conformance to the performance criteria. 


30402 (IAEA-NDS—0(Rev.92/5)) Index to the IAEA-NDS- 
Documentation Series. |AEA-NDS-documentation series. Lemmel, 
H.D. International Atomic Energy Agency, Vienna (Austria). Nuclear 
Data Section. May 1992. 15p. Order Number DE92642553. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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This index lists the current versions of the IAEA-NDS-documents 
which summarize contents and formats of nuclear data libraries 
available from the IAEA Nuclear Data Section. (author). 


30403 (INIS-mf-13329, pp. 132-134) Dynamic analysis: 
on-line quantitative PIXE analysis simultaneous with data col- 
lection. Ryan, C.G. (Commonwealth Scientific and Industrial 
Research Organization, North Ryde (Australia). Div. of Exploration 
Geoscience). Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights (Australia). 1991. 212p. (CONF-9111178-: 7. Aus- 
tralian conference on nuclear techniques of analysis, Melbourne 
(Australia), 20-22 Nov 1991). In 7th Australian conference on nu- 
clear techniques of analysis: proceedings. Order Number 
DE92001401. Source: OSTI; NTIS (US Sales Only); INIS. 

A method has been developed at the Heavy lon Analytical Facil- 
ity of the CSIRO (HIAF) for the quanitative analysis of PIXE 
spectra in live time as the data comes in, providing a powerful di- 
agnostic tool for the PIXE microanalysis of minerals. The HIAF 
integrated data acquisition and analysis system, in addition to con- 
trolling the automated analysis of a sequence of data points, 
triggers a mechanism to initiate the fitting of each PIXE analysis 
within 2 minutes of the completion of a point. However, despite 
providing efficient routine minerals analysis, this scheme does not 
fulfill the requirement for instant analysis feedback. To satisfy this 
need, a scheme has been developed to perform spectrum decom- 
position in live time to provide a good approximation to the full 
non-linear least-squares treatment as the data accumulates. This 
paper describes this approach for live time analysis which will be 
referred to as ‘dynamic analysis’. 3 refs., 1 tab. 


30404 (INIS-mf—13329, pp. 163-165) A versatile system for 
the rapid collection, handling and graphics analysis of multidi- 
mensional data. O’Brien, P.M. (Melbourne Univ., Parkville 
(Australia). School of Physics); Moloney, G.; O’Oconnor, A.; Legge, 
G.J.F. Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights (Australia). 1991. 212p. Sponsored by Australian Research 
Council, Canberra (Australia). (CONF-9111178—: 7. Australian con- 
ference on nuclear techniques of analysis, Melbourne (Australia), 
20-22 Nov 1991). In 7th Australian conference on nuclear tech- 
niques of analysis: proceedings. Order Number DE92001401. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper discusses the performances of a versatile computer- 
ized system developed at the Microanalytical Research Centre of 
the Melbourne University, for handling multiparameter data that 
may arise from a variety of experiments - nuclear, accelerator 
mass spectrometry, microprobe elemental analysis or 3-D microto- 
mography. Some of the most demanding requirements arise in the 
application of microprobes to quantitative elemental mapping and to 
microtomography. A system to handle data from such experiments 
had been under continuous development. It has been reprogramed 
to run on a DG DS7540 workstation. The whole system of software 
has been rewritten, greatly expanded and made much more pow- 
erful and faster, by use of modern computer technology - a VME 
bus computer with a real-time operating system and a RISC work- 
station running UNIX and the X-window environment. 


30405 (LA-UR-92-1999) Interpreting science in informal 
settings: Opportunities and challenges for technical communi 
cators. Machen, J. Los Alamos National Lab., NM (United States). 
[1992]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9209142-2: Insti- 
tute of Electrical and Electronics Engineers (IEEE) international 
professiona! communications conference (IPCC): crossing frontiers, 
Santa Fe, NM (United States), 30 Sep 1992). Order Number 
DE92017449. Source: OSTI; NTIS; GPO Dep. 

The increasing trend toward interpreting science in informal set- 
tings offers new opportunities for explaining science and new 
opportunities for technical communicators in terms of career and 
service, but this trend also demands that communicators wear new 
hats, learn new skills, relinquish conventional ideas about how in- 
formation should be presented, become more involved with their 
audiences, and place increased emphasis on testing the effective- 
ness of their work. 


30406 (LBL-27842) A relation merging technique for rela- 
tional databases. Markowitz, V.M. Lawrence Berkeley Lab., CA 





(United States). Feb 1992. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-920226-1: 8. international conference on data engineering, 
Phoenix, AZ (United States), 3-7 Feb 1992). Order Number 
DE92017120. Source: OSTI; NTIS; GPO Dep. 

Relation merging is employed in relational databases in order to 
reduce the need for joining relations. Merging, however, can create 
unnormalized relations. In this paper we propose a merging tech- 
nique that preserves the high (Boyce-Codd) normal form of 
relational schemas consisting of relation-schemes, key dependen- 
cies, referential integrity constraints, and null constraints. The 
additional constraints generated by this merging technique can be 
effectively maintained using the mechanisms provided by several 
relational database management systems. 


30407 (LBL-31117) A probabilistic approach to intormation 
retrieval in heterogeneous databases. Chatterjee, A.; Segev, A. 
Lawrence Berkeley Lab., CA (United States). Aug 1991. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9112126—1: Workshop on in- 
formation technologies and systems, Cambridge, MA (United 
States), 14-15 Dec 1991). Order Number DE92016993. Source: 
OSTI; NTIS; GPO Dep. 

During the post decade, organizations have increased their 
scope and operations beyond their traditional geographic bound- 
aries. At the same time, they have adopted heterogeneous and 
incompatible information systems independent of each other with- 
out a careful consideration that one day they may need to be 
integrated. As a result of this diversity, many important business 
applications today require access to data stored in multiple 
autonomous databases. This paper examines a problem of inter- 
database information retrieval in a heterogeneous environment, 
where conventional techniques are no longer efficient. To solve the 
problem, broader definitions for join, union, intersection and selec- 
tion operators are proposed. Also, a probabilistic method to specify 
the selectivity of these operators is discussed. An algorithm to 
compute these probabilities is provided in pseudocode. 


30408 (PNL-SA-21076) An exploratory investigation of the 
translation of Pacific Northwest Laboratory's print manuals 
system to an or-line manuals system. Heubach, J.G.; Hunt, 
S.T.; Pond, L.R. Pacific Northwest Lab., Richland, WA (United 
States). Jun 1992. 49p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9206200-3: 1992 pro SIG spring meeting, Kansas City, MO 
(United States), 16-17 Jun 1992). Order Number DE92019075. 
Source: OST!; NTIS; GPO Dep. 

Information management technology has proliferated in the past 
decade in response to the information explosion. As documentation 
accumulates, the need to access information residing in manuals, 
handbooks and regulations conveniently, accurately, and quickly 
has increased. However, studies show that only fractions of the 
available information is read (Martin, 1978). Consequently, one of 
the biggest challenges in linking information and electronic man- 
agement of information is to use the power of communication 
technology to meet the information needs of the audience. Pacific 
Northwest Laboratories’ (PNL) investigation of translating its print 
manual system to an on-line system fits this challenge precisely. 
PNL’s manuals contain a tremendous amount of information for 
which manual holders are responsible. To perform their tasks in 
compliance with policy and procedure guidelines, users need to ac- 
cess information accurately, conveniently, and quickly. In order to 
select and use information management tools wisely, answers 
must be sought to a few basic questions. Communication experts 
cite four key questions: What do users want? What do users 
need? What characteristics of an on-line information system affect 
its usefulness? Who are the users whose wants and needs are to 
be met? Once these questions are answered, attention can be fo- 
cused on finding the best match between user requirements and 
technology characteristics and weighing the costs and benefits of 
proposed options. 


30409 (UCRL-CR-110713) LINK User Manual. Lawrence Liv- 
ermore National Lab., CA (United States). 21 May 1992. 85p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract W-7405-ENG-48. Order Number DE92017987. Source: 
OSTI; NTIS; GPO Dep. 

This section describes the scope of this manual and includes an 
overview of the Logistics Information Network (LINK), a document 
overview and the conventions used in this manual. The Logistics 
Information Network System, or LINK as it is known, provides the 
capability to access multiple computer systems for information on 
material in place and material in transportation in a timely manner. 
LINK provides a solution that satisfies the mission requirement to 
fulfill insufficiencies in times of war, crisis or peacetime. LINK oper- 
ates in times of both war and peace to obtain logistics information 
from existing computer systems and to present this information to 
decision makers in an understandable format. LM provides a set of 
customized Gateway applications. Gateway (sometimes referred to 
as the Intelligent Gateway) provides the necessary capabilities for 
automated access and data retrieval from remote computer sys- 
tems. The LINK applications make it easy for users to access 
remote computers and to retrieve information from databases and 
other applications running on remote computer systems. 


30410 (UCRL-ID-108746) Engineering data transfer test 
with DSREDS MICOM using MIL-R-28002 (Raster): Laboratory 
Acceptance Test. Lawrence Livermore National Lab., CA (United 
States); Air Force Logistics Command, Wright-Patterson AFB, OH 
(United States). 15 Oct 1991. 128p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CTN-91-019). Order Number DE92017139. Source: 
OSTI; NTIS; GPO Dep. 

This report represents the CALS Test Network (CTN) participa- 
tion in the Laboratory Acceptance Test (LAT) of the Army Digital 
Storage and Retrieval Engineering Data System (DSREDS) 
Computer-aided Acquisition and Logistic Support (CALS) modifica- 
tion project. The LAT is conducted in the development environment 
and is intended as an audit of the vendors solution strategy before 
committing to a field implementation for User Application Testing. It 
is considered the first step in the testing process and is identified 
by the generic CTN test plan as “Development Level Testing.” 


30411 (WINCO-11624) DOE directives: improving contrac- 
tor review and compliance systems. Airmet, D. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 7 May 
1990. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. (CONF-9008145-5: 1990 
Nuclear Information Records Management Association (NIRMA) 
symposium, Dallas, TX (United States), 25 Aug 1990). Order Num- 
ber DE92017496. Source: OSTI; NTIS; GPO Dep. 

Department of Energy contractors are regulated by DOE direc- 
tives. Rigorous and effective contractor administrative systems to 
review directives and document compliance are essential. WINCO 
recognized the need to improve its directives review system. Three 
areas have been addressed: Computerized tracking, documenta- 
tion of the review itself—at the requirement rather then the directive 
level, and the role of the directives administrator. The result is a 
system that generates and captures information for use in the com- 
pany rather than simply creating files and that attest to work 
accomplished. 


30412 (WINCO-11647) Hazardous chemical tracking sys- 
tem (HAZ-TRAC). Bramiette, J.D.; Ewart, S.M.; Jones, C.E. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Jul 1990. 76p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-841D12435. (CONF-9009177— 
3: 4. annual Idaho National Engineering Laboratory (INEL) 
computing symposium; 1990 annual Westinghouse Fox Chapel 
Yacht Club computer symposium, idaho Falls, iD (United States); 
Pittsburgh, PA (United States), 18-20 Sep 1990; 22-23 oct 199 Or- 
der Number DE92017500. Source: OSTI; NTIS; INIS; GPO Dep. 
Westinghouse Idaho Nuclear Company, Inc. (WINCO) developed 
and implemented a computerized hazardous chemical tracking sys- 
tem, referred to as Haz-Trac, for use at the Idaho Chemical 
Processing Plant (ICPP). Haz-Trac is designed to provide a means 
to improve the accuracy and reliability of chemical information, 
which enhances the overall quality and safety of ICPP operations. 
The system tracks all chemicals and chemical components from 
the time they enter the ICPP until the chemical changes form, is 
used, or becomes a waste. The system runs on a Hewlett-Packard 
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(HP) 3000 Series 70 computer. The system is written in COBOL 
and uses VIEW/3000, TurbolIMAGE/DBMS 3000, OMNIDEX, and 
SPEEDWARE. The HP 3000 may be accessed throughout the 
ICPP, and from remote locations, using data communication lines. 
Haz-Trac went into production in October, 1989. Currently, over 
1910 chemicals and chemical components are tracked on the sys- 
tem. More than 2500 personnel hours were saved during the first 
six months of operation. Cost savings have been realized by 
reducing the time needed to collect and compile reporting informa- 
tion, identifying and disposing of unneeded chemicals, and 
eliminating duplicate inventories. Haz-Trac maintains information 
required by the Superfund Amendment Reauthorization Act 
(SARA), the Comprehensive Environmental Response, Compensa- 
tion and Liability Act (CERCLA) and the Occupational Safety and 
Health Administration (OSHA). 


30413 (WINCO-11717) Total quality concepts in the labo- 
ratory: The Automated intelligent Assistant. Filby, E.E.; Rankin, 
R.A. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). [1991]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. (CONF-9106346- 
2: 5. annual artificial intelligence (Al)/neural networks conference, 
Baltimore, MD (United States), 18-20 Jun 1991). Order Number 
DE92017212. Source: OSTI; NTIS; INIS; GPO Dep. 

Minimizing instrument downtime is a significant factor for the 
Mass Spectrometry Laboratory (MSL) at the Idaho Chemical Pro- 
cessing Plant, where spent fuel is repocessed to recover uranium. 
MSL measures the amount and isotopic content of the uranium in 
the dissolver solution and in the final uranium oxide product. High 
quality, timely data are needed for accountability, and the Auto- 
mated Intelligent Assistant is designed for that purpose. Its design 
revolves around a multi-tasking computer system, and the core 
system would integrate data collection, interrupt handling, data 
handling, expert system, and user interface. The ultrahigh vacuum 
components were chosen as a starting point for the initial imple- 
mentation. The multi-tasking part of the concept was not yet 
tackled; the current system employs sequential program code. 
Information from the analog input board goes through an analog-to- 
digital converter into the data interface part of the Vacuum System 
Assistant, which collects a tremendous amount of real-time data. 
The data were used to develop a rule base for the expert system, 
which also utilized a commercial expert system shell. The current 
system identifies 12 “normal” events or situations: 8 responses are 
triggered by data changes, while 4 of the recognizable events re- 
quire a user request. The stored data will be useful for training new 
operators. Plans include the addition of more ability to handle off- 
normal events and (long-term) implementation of the fully integrated 
design for the Automated Intelligent Assistant. 14 figs. (DLC) 


30414 (WINCO-11718) Automated Intelligent Assistant for 
mass spectrometry operation. Filby, E.E.; Rankin, R.A.; Yoshida, 
D.E. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 6 Jun 1991. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. (CONF-9109401- 
1: Automated intelligence topical conference, Jackson, WY (United 
States), 15-18 Sep 1991). Order Number DE92017213. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Automated Intelligent Assistant is designed to insure that 
our mass spectrometers produce timely, high-quality measurement 
data. The design combines instrument interfacing and expert sys- 
tem technology to automate an adaptable set-point damage 
prevention strategy. When shutdowns occur, the Assistant can help 
guide troubleshooting efforts. Stored real-time data will help our de- 
velopment program upgrade and improve the system, and also 
make it possible to re-run previously-observed instrument problems 
as “live” training exercises for the instrument operators. Initial work 
has focused on implementing the Assistant for the instrument ultra- 
high vacuum components. 14 refs., 5 figs. 


30415 


(WSRC-RP-92-347) Savannah River Site Geographic 
information System management plan. Gordon, D.E. Westing- 
house Savannah River Co., Aiken, SC (United States). Feb 1992. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE92016709. Source: 
OSTI; NTIS; GPO Dep. 
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A plan for managing the development of Geographic Information 
System (GIS) applications at the Savannah River Site (SRS) in a 
coordinated, integrated fashion has been developed. Included in 
the plan are discussions on the guidance for GIS activities at the 
site, the overall strategy for managing GIS applications develop- 
ment, the specific administrative and programmatic tasks with 
projected completion schedules, and the organizational structure in 
place to direct this GIS effort. The Department of Energy-Savannah 
River Field Office (DOE-SR) has encouraged all primary subcon- 
tracting organizations at SRS involved with the mapping of spatial 
data to coordinate their efforts and be more cost effective. This 
plan provides a description of organized activities in 1992 for es- 
tablishing a coordinated approach for developing and implementing 
GIS technology. 


30416 (Y/DK-888/P1) Laboratory information management 
system proposal. Brown, B. (Tennessee Univ., Knoxville, TN 
(United States)); Schweitzer, S.; Adams, C.; White, S. Oak Ridge 
Y-12 Plant, TN (United States). [1992]. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840S21400. 
Order Number DE92018243. Source: OSTI; NTIS; GPO Dep. 

Course BA 506, The University of Tennessee, Knoxville, April 29, 
1992. 

The objectives of this paper is design a user friendly information 
management system using a relational database in order to: allow 
customers direct access to the system; provide customers with di- 
rect sample tracking capabilities; provide customers with more 
timely, consistent reporting; better allocate costs for analyses to 
appropriate customers; eliminate cumbersome and costly paper- 
trails; and enhance facility utilization by laboratory personnel. The 
resultant savings through increased efficiency provided by this sys- 
tem should more than offset its cost in the long-term. 
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30417 (AECL-9085, pp. 3-5) Chalk River Nuclear Laborato- 
ries: Its history and purpose. Dixon, D.F. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Oct 1989. (CONF-8312156—: Workshop 
on geophysical and related geoscientific research at Chalk River, 
Ontario, Ottawa (Canada), 14 Dec 1983). In Proceedings of a 
workshop on geophysical and related geoscientific research at 
Chalk River, Ontario. 451p. Order Number DE92642164. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Atomic Energy of Canada Ltd. (AECL) is a Canadian crown 
corporation with three mandates: to provide the scientific and tech- 
nical base for Canada’s nuclear program; to design and market 
CANDU reactor systems; and to develop and market products and 
services using nuclear technology for medical and industrial appli- 
cations. AECL had its origin at the Chalk River Nuclear Labs 
(CRNL) in 1944. The site was chosen both for its isolation and its 
accessibility from Ottawa, Toronto and Montreal. The first reactor in 
the world to operate outside the United States, ZEEP, went into 
operation there in September 1945. In 1947, when CRNL was un- 
der the direction of the National Research Council, the NRX 
reactor began operating. The NRU reactor started up in 1957, per- 
mitting AECL to become a leading radioisotope producer. NRU 
served as the main test facility for CANDU power reactors. At 
present CRNL participates in AECL’s basic research, notably in 
physics, chemistry and biology, and provides direct scientific and 
technical support to the Canadian nuclear industry. Waste manage- 
ment is an integral part of the program, handling both AECL’s own 
wastes and some low-level wastes generated by other users. Since 
1976 the CRNL property has been one of the sites where geo- 
science research and development are conducted as part of the 
Nuclear Fuel Waste Management Program. 


30418 (INIS-mf-13334, pp. 86-88) The Canadian National 
Calibration Reference Centre for in-vivo monitoring: Its func- 
tions and Its role in estimating the radioactive contamination 
of people in the Canadian Northwest Territoties and the Rus- 
sian immigrants to Israel. Kramer, G.H. (Department of National 
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Health and Welfare, Ottawa, ON (Canada)). Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Dept. of Nuclear Engineering. May 
1992. 146p. (CONF-9205231—: 17. Nuclear Societies of Israel 
workshop on long-baseline neutrino oscillations, Beer Sheva (is- 
rael), 4 May 1992). In Proceedings of the 17th conference of the 
Nuclear Societies of Israel. Order Number DE92642284. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In Canada, protection of workers and public from ionizing radia- 
tion is a responsibility shared between the Atomic Energy Control 
Board (AECB) and the Department of National Health and Welfare. 
The AECB controls the exposures through its licensing process, 
under which licensees are required to determine the radiation 
doses received by workers and to ensure that the doses are below 


the regulatory limits. Doses to the public from licensed facilities are 
regulated through environmental, not human monitoring. The De- 
partment of National Health and Welfare has a general mandate to 
protect and preserve the health of Canadians. At the Bureau of 
Radiation and Medical Devices (BRMD) a national external 
dosimetry program, and bioassay and in-vivo measurement pro- 
grams for internal dosimetry are conducted in addition to the 
national environmental monitoring programs. (author). 
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Thick target neutron yields from spallation reactions, 17:30058 
(R;CA) 

Tritium behaviour in ceramic breeder blankets, 17:30246 (R;CA) 
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Operating performance of CANDU pressure tubes, 17:28163 
(R;CA) 
Auburn Univ., AL (United States). Dept. of Chemical Engineering 
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17:30177 (IA;AU) 

lon microprobes, present and future development, 17:29092 (IA;AU) 
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The application of single ions using an ion microprobe, 17:30184 
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and aqua regia based etchants, 17:28738 (R;AU) 
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August, September, and October, 1989, 17:27401 (R;US) 
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Quarterly report No. 8, January, February, and March 1992, 
17:27419 (R;US) 
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Dynamic steam-generator model for general power plant applica- 
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conditions, 17:28647 (R;US) 
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17:29616 (R;US) 
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temperature, 17:29084 (R;US) 
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sciences: Addendum, 17:28342 (R;US) 
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methodology: Four years later, 17:30300 (R;US) 
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[High temperature fatigue crack growth in ceramics and ceramic 
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Research and development of a helium-4 based solar neutrino de- 
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A new model of coal-water interaction and relevance for dewater- 
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Internal variables in the local-equilibrium approximation, 17:29895 
(R;US) 

Reactivity of young chars via energetic distribution measurements: 
Quarterly technical progress report, 15 December 1991-15 
March 1992, 17:27331 (R;US) 

Bruun og Soerensen Energiteknik A/S, Aarhus (Denmark) 

Smooth water in district heating systems: Reduction of friction and 
pumping energy in a district heating network by adding tenside 
to the circulating water. Demonstration project 1, 17:28611 
(I;DK;In Danish) 

Bundesakademie fuer 
Mannheim (Germany) 
Analyses in materials testing, 17:29001 (I;DE;iIn German) 
Bundesamt fuer Strahlenschutz, Salzgitter (Germany) 

Bundesamt fuer Strahlenschutz. Annual report 1990, 17:28439 
(1;DE;In German) 

Bundesanstalt fuer Arbeitsschutz, Dortmund (Germany) 

Questionnaire concerning the protection of persons employed 
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(|;DE;In German) 

Bundesanstalt fuer Geowissenschaften und Rohstoffe (BGR), 
Hannover (Germany) 

Earthquakes in the Federal Republic of Germany 1987. Reports of 
the seismological observatories in the Federal Republic of Ger- 
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Geotechnical and large-scale numerical studies of direct ultimate 
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Bundesministerlum fuer Forschung und Technologie, Bonn 
(Germany) 
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Coal fines dewatering of highest efficiency through optimal combi- 
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17:27351 (1;DE;in German) 
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man) 
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water. Final report, 17:29224 (1;DE;in German) 
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drill bit area, 17:27457 (|;DE;in German) 

Optimization of coal grinding in beater mills with graders. Final re- 
port, 17:27200 (1;DE;in German) 
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Alpha-emitting radiopharmaceuticals: 
17:28898 (R;US) 
California Univ., Los Angeles, CA (United States) 

Carbon dioxide and the stomatal control of water balance and 
photosynthesis in higher plants: Progress report, July 1, 1990— 
June 30, 1992, 17:29733 (R;US) 
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itoring programme included in the water environment pian, 
17:29574 (1;DK;in Danish) 

Danmarks Tekniske Hoejskole, Lyngby (Denmark). Inst. for 
Bioteknolog! 

Control and regulation of biogas plants: Partial-project. Character- 
ization of microbial conditions during biomass conversion by 
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port, 17:28612 (I;DK;In Danish) 
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Low-Level Waste Management Pr 
Performance assessment handbook for low-level radioactive 
waste disposal facilities, 17:27736 (R;US) 
User's guide for remote access of the Performance Assessment 
Center, 17:27735 (R;US) 
EG and G Mound Applied Technologies, Miamisburg, OH 
(United States) 
Environmental Monitoring Plan for Mound, 17:29573 (R;US) 
Mound ambient air surveillance program: Description and path 
forward, 17:29384 (R;US) 
EG and G Rocky Flats, Inc., Golden, CO (United States) 
Analysis of the toxicity in Rocky Flats Plant surface water through 
a correlation between the whole effluent toxicity test and the Mi- 
crotox assay, 17:29598 (R;US) 
Containerized mixed waste workshop, 17:27844 (R;US) 
Mixed waste characterization strategy, 17:27843 (R;US) 
EG and G Rocky Fiats, inc., Golden, CO (United States). Rocky 
Flats Plant 


Development of job performance aids to increase human perfor- 
mance reliability: A case study in the evaluation of human 
factors principles, 17:27943 (R;US) 

Human factors engineers as change agents, 17:27944 (R;US) 

Model validation protocol for determining the performance of the 
terrain- ive atmospheric code against the Rocky Flats 
Plant Winter Validation Study, 17:29395 (R;US) 

Plutonium measurements near background levels, 17:27841 (R;US) 

The effects of chemistry on weld profiles in partial and full penetra- 
tion welds, 17:28693 (R;US) 

Eldgenoessische Technische Hochschule, Zuerich (Switzer- 
land). Lab. fuer Neutronenstreuung 

Neutron diffraction studies of light induced structure changes in 
sodiumnitroprusside and related systems, 17:30171 (R;CH;In 
German) 

Ekono, Helsinki (Finland) 

The analysis of the behaviour of district heating consumers, 
17:28547 (R;Fl;in Finnish) 

Elektroschmeizwerk Kempten GmbH, Muenchen (Germany) 

Influence of SiC and FeSi additions on the microstructure, cooling 
curve and shrinkage of ductile iron. Final report, 17:28670 (1;DE) 

Elsamprojekt A/S, Fredericia (Denmark) 
Preliminary study, 


Pressurized pulverized coal combustion: 
17:28118 (1;DK) 

Wind energy in Poland: Installation of demonstration windmills 
and training of Polish power plant technicians, 17:28098 
(1;DK;In Danish) 

Emerald Exploration Consultants, inc., Austin, TX (United States) 

Pen Branch fault program: Interim report on the High Resolution, 
Shallow Seismic Reflection surveys, 17:29611 (R;US) 

Encoal Corp., Houston, TX (United States) 

ENCOAL Mild Coal Gasification Project: Annual report, October 
1990—September 1991, 17:27255 (R;US) 

ENEA, Bologna (italy). Area Energia Ambiente e Salute 

Aerosol abatement by air purifier/ionizer with electret filter, 
17:28540 (R;IT;In Italian) 

Human respiratory system dosimetric model reviewed and revised 
by ICRP Committee 2, 17:29800 (R;IT;In Italian) 

Investigation of specific applications of laser cutting for dismantling 
of nuclear power plants, 17:29023 (R;IT) 

ENEA, Casaccia (Italy). Area Energia Ambiente e Salute 

Appliances of high resolution thermovision systems, 17:29221 
(R;IT;In Italian) 
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ENEA, Casaccia (italy). Area Energia Ambiente e Salute 


Estimate of the greenhouse gases emissions in Italy, 17:28406 
(R;IT;In Italian) 

Investigation of specific applications of laser cutting for dismantling 
of nuclear power plants, 17:29023 (R;IT) 

Power transmission lines monitoring by high resolution thermovi- 
sion, 17:28375 (R;IT;In Italian) 

Thermal inertia and soil moisture computation by Carison, 
17:29515 (R;IT;In Italian) 


ENEA, Frascati (Italy). Centro Ricerche Energia - Area Energia e 
Innovazione 


General view of Lie algebrical methods in applied mathematics op- 
tics and transport systems for charged beam accelerators, 
17:29063 (R;IT) 

Investigation of specific applications of laser cutting for dismantling 
of nuclear power plants, 17:29023 (R;IT) 

Energl- og Miljoedata, Aalborg (Denmark) 

Regionally divided calculations for wind turbines in Denmark. 
Phase 1, 17:28101 (1;DK;In Danish) 

Regionally divided calculations for wind turbines in Denmark. 
Phase 1: Partial report 1. Assessment of the terrain and calcula- 
tion for contro] wind turbines, 17:28102 (1;DK;in Danish) 

Regionally divided calculations for wind turbines in Denmark. 
Phase 1: Partial report 2. Maps for calculations, 17:28103 
(1;DK;in Danish) 

Energigruppen paa Bornholm, Roenne (Denmark) 

Renewable energy initiatives taken from the scratch, 17:28481 
(1;DK;In Danish) 

Energy and Environmental Research Corp., irvine, CA (United 
States) 

Development of a reburning boiler process model: Second quar- 
terly progress report, January 1, 1992—March 31, 1992, 
17:27440 (R;US) 

Development of advanced NO, control concepts for coal-fired util- 
ity boilers: Quarterly technical progress report No. 5, October 
1—December 31, 1991, 17:27432 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report no. 6, September 1, 1988—-November 30, 1988, 
17:27393 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report no. 8-A, June 1—August 31, 1989, 17:27394 
(R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 10, January 19—March 31, 1990, 17:27395 
(R;US) 

Energy Co. of Pernambuco, PE (Brazil) 

Rural electrification via photovoltaic energy: Abstract, 17:28046 
(R;US) 

Energy international Corp., Pittsburgh, PA (United States) 

Mulled coal: A beneficiated coal form for use as a fuel or fuel inter- 
mediate: Phase 2 system demonstration, 17:27189 (R;US) 

Energy Research Corp., Danbury, CT (United States) 

Design of gasifiers to optimize fuel cell systems: Quarterly techni- 
cal progress report No. 6, January 1, 1992—March 31, 1992, 
17:27253 (R;US) 

Determination of optimum electrolyte composition for molten car- 
bonate fuel celis: Quarterly technical progress report, 
October—December 1986, 17:28507 (R;US) 

Determination of optimum electrolyte composition for moltan car- 
bonate fuel cells: Quarterly technical progress report, 
January—March 1987, 17:28508 (R;US) 

Determination of optimum electrolyte composition for molten 
carbonate fuel cells: Quarterly technical progress report, April- 
June 1987, 17:28509 (R;US) 

Determination of optimum electrolyte composition for molten car- 
bonate fuel cells: Quarterly technical progress report No. 18, 
17:28510 (R;US) 

Determination of optimum electrolyte composition for molten car- 
bonate fuel cells: Quarterly technical progress report, 
October-December 1987, 17:28512 (R;US) 

Effects of coal-derived trace species on the performance of molten 
carbonate fuel cells: Topical report on thermochemical studies, 
17:28517 (R;US) 

Novel hydrogen separation device development for coal gasifica- 
tion system applications: Task 1, 17:28014 (R;US) 
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Energy Research Lab., Danbury, CT (United States) 

Determination of optimum electrolyte composition for molten car- 
bonate fuel cells: Quarterly technical progress report No. 21, 
17:28511 (R;US) 

Environmental Evaluation Group, Albuquerque, NM (United 
States) 

Implications of oil and gas leases at the WIPP on compliance with 

EPA TRU waste disposal standards, 17:27729 (R;US) 
Environmental Evaluation Group, Carlsbad, NM (United States) 

Implications of oil and gas leases at the WIPP on compliance with 

EPA TRU waste disposal standards, 17:27729 (R;US) 
Ernst Mach Inst., Freiburg (Germany) 

HOB curves for 0.5-g NP charges, 17:29258 (R;US) 

Essen Univ. (Gesamthochschule) (Germany). Inst. fuer 
Physikalische und Theoretische Chemie 

Development of an infrared sensor for the continuous measure- 
ment of concentration of halogenated hydrocarbons in waste 
water. Final report, 17:29224 (1;DE;in German) 

EST Geselischaft fuer Energiesystemtechnik mbH, Essen (Ger- 
many) 

An energy model for the town of Lingen (Ems), FRG. Final report, 
17:28390 (|;DE;in German) 

European Physical Society, Geneva (Switzerland) 

57Fe Moessbauer study of the influence of Sn on formation of the 
sigma phase in Fe-Cr alloys, 17:30158 (IA;CS) 

A calorimetric particle detector with high energy resolution, 
17:29191 (IA;CS) 

Deep levels in silicon after neutron irradiation, 17:30188 (IA;CS) 

Double-crystal neutron small-angle scattering camera with posi- 
tion sensitive detector (PSD), 17:29190 (IA;CS) 

Effects of isotopic disorder on the vibrational properties of Ge: a 
comparison of Ge, Ge, 7®Ge, and natural Ge, 17:30153 
(IA;CS) 

Elastic and inelastic neutron diffraction on antiferromagnetic 
BizCuO,, 17:30167 (IA;CS) 

Electrical properties of ion implantation induced defects in silicon, 
17:30192 (IA;CS) 

Electron spin resonance spectroscopy of silver doped silicon, 
17:30152 (IA;CS) 

Electronic structure properties of Zn-oxide spinels from Zn 
Moessbauer spectroscopy, 17:30156 (IA;CS) 

Enhanced nuclear magnetism in holmium orthoaluminate: an 
NMR study, 17:30155 (IA;CS) 

EPR in irradiated polyacetylene, 17:30190 (IA;CS) 

EPR study of triplet Ni@* centres in NaCl single crystals, 17:30151 
(IA;CS) 

Heterogeneous microstructure of titanium nitride films studied by 
X-ray diffraction, 17:30161 (IA;CS) 

Influence of electric, magnetic fields and irradiation on the proper- 
ties of incommensurate structures, 17:30189 (IA;CS) 

Magnetic excitations in the high-T, superconducting systems, 
17:30149 (IA;CS) 

Magnetic X-ray scattering, 17:30187 (IA;CS) 

Moessbauer phase analysis of the nanocrystalline alloys, 
17:30159 (IA;CS) 

Moessbauer spectroscopy on laser irradiated amorphous system, 
17:30157 (IA;CS) 

Neutron scattering investigation of the spin dynamics in the high 
T. superconducting system YBazCu3QO¢,,, 17:30148 (IA;CS) 
Nuclear spin-lattice relaxation in ferromagnetic amorphous alloys 

Fego 5Co3.; Bie.4 and Fe79C049Ba0, 17:30150 (IA;CS) 

On the kinetics of the system of particles with the electromagnetic 
interaction, 17:29992 (IA;CS) 

Quantitative structural analysis of superlattices from X-ray profile 
refinement, 17:30160 (IA;CS) 

Residual strain in a fusion reactor first wall component subjected 
to thermal fatigue, 17:28680 (IA;CS) 

Short-time dynamics of polymers near the glass transition - inves- 
tigated by inelastic neutron scattering, 17:30145 (IA;CS) 

Small-angle neutron scattering of aqueous solutions of 2- 
butoxyethanol and non-ionic surfactants, 17:30147 (IA;CS) 

Structural and transport properties of ReSi;.75, 17:30165 (IA;CS) 

Structural properties and ESR of the (Gd-R)Cu2Sn2 compounds, 
17:30154 (IA;CS) 





Study of He-bubble growth in MANET steel by small angle neutron 
scattering, 17:30164 (IA;CS) 

The effect of electron irradiation dose on the profile of the intro- 
duced defects in GaAs VPE layers, 17:30191 (IA;CS) 

The positive muon as a magnetic resonance probe of structure 
and dynamics, 17:30146 (IA;CS) 

The X-ray diffraction in real periodical superlattices, 17:30163 
(IA;CS) 

Use of the X-ray penetration power for stress analysis, 17:30162 
(IA;CS) 

X-ray diffraction spectra of deterministic non-periodic structures: 
dynamical vs kinematical theory, 17:30166 (IA;CS) 

X-ray photoelectron diffraction study of CO and NO adsorbed on 
Ni(111), 17:30168 (IA;CS) 

Exploration Resources, Inc., Athens, GA (United States) 

The Savannah River Site's Groundwater Monitoring Program, 

third quarter 1991, 17:29518 (R;US) 
Exploration Software, Athens, GA (United States) 

Wells monitored by the Health Protection Department: Includes 
current and past monitoring (as of October 8, 1987), 17:29521 
(R;US) 


& 


Failure Analysis Associates, Inc., Menlo Park, CA (United States) 

Theoretical and user's manual for pc-PRAISE: A probabilistic frac- 

ture mechanics computer code for piping reliability analysis, 
17:28152 (R;US) 

Fauske and Associates, Inc., Burr Ridge, IL (United States) 
Theoretical studies of capillarity, phase change and relocation 

phenomena encountered in a SRS assembly meltdown, 
17:28195 (R;US) 

Fermi National Accelerator Lab., Batavia, IL (United States) 
Acomputer algorithm for automatic beam steering, 17:29065 (R;US) 
CASIM: simulates hadronic cascade transport, 17:30369 (CM;US) 
Charm-studies in Experiment E687 at Fermilab, 17:29983 (R;US) 
Gradient and harmonic field measurements of the 40120 

quadrupole, 17:29064 (R;US) 

Properties of Cs] and CsI-TMAE photocathodes, 17:29176 (R;US) 

QCD physics at CDF, 17:29948 (R;US) 

Update on hadroproduced charm at TPL, 17:29984 (R;US) 

Fiat Centro Richerche, Orbassano (Italy) 

Investigation of specific applications of laser cutting for dismantling 
of nuclear power plants, 17:29023 (R;IT) 

Florida State Univ., Tallahassee, FL (United States). Dept. of 

Physics 

Pulsed electron beam precharger: Technical progress report No. 
1, September 1, 1989—-November 30, 1989, 17:27425 (R;US) 

Florida Univ., Gainesville, FL (United States). Dept. of Physics 
An analytic description of thick-wall bubbles, 17:29896 (R;US) 

Florida Univ., Gainesville, FL (United States). Inst. for Funda- 

mental Theory 

Mass and mixing angle patterns in the Standard Model and its ma- 
terial Supersymmetric Extension, 17:29947 (R;US) 

Food and Agriculture Organization of the United Nations, Rome 

(Italy) 

A review of the feasibility of irradiation technology to increase the 
potential of food exports in Latin American countries: A case 
study in Ecuador, 17:29764 (RA;XA) 

Application of irradiation to extend the shelf-life of shrimps, 
17:29765 (RA;XA) 

Comparative toxicity test of water-accommodated fractions of oils 
and oil dispersants to marine organisms, 17:27582 (1;XU) 

Contaminant monitoring programmes using marine organisms: 
Quality assurance and good laboratory practice, 17:28816 (1;XU) 

Disinfestation by irradiation of fruits for export. A techno-economic 
feasibility study, 17:29763 (RA;XA) 

Effect of low doses (< 1 kGy) on the commercial quality of fresh 
fruits and vegetables for export, 17:29762 (RA;XA) 

Gamma irradiation for disinfestation of mediterranean fruit fly in 
Brazilian tropical fruits, 17:29760 (RA;XA) 

Irradiation of agricultural products to reduce post-harvest losses in 
Brazil, 17:29761 (RA;XA) 


General Atomics, San Diego, CA (United States 








































Irradiation of mangoes of the variety "Tommy Atkins” for shelf-life 
extension and pest control, 17:29767 (RA;XA) 
Latin American regional co-operative programme on food irradia- 
tion: Report of a co-ordinated research programme, 1986-1990, 
17:29759 (R;XA) 
Radicidation of fresh deboned chicken meat, 17:29768 (RA;XA) 
Test of the acute lethal toxicity of pollutants to marine fish and in- 
vertebrates, 17:29845 (|;XU) 
Utilization of low dose irradiation for senescence retardation and 
disinfestation of crops important to the development of tropical 
countries, 17:29766 (RA;XA) 
Forest Service, Madison, WI (United States). Forest Products Lab. 
Molecular organization in the native state of woody tissue: Studies 
of tertiary structure using the Raman microprobe solid state °C 
NMR and biomimetic tertiary aggregates: Progress report, July 
1, 1989—-December 31, 1991, 17:28024 (R;US) 
Forschungszentrum Juelich GmbH (Germany). inst. fuer Reak- 
torwerkstoffe 
Determination of safety margins for creep loaded primary circuit 
components in case of loss of pressure accidents of a HTR 
plant (SR 383). Final report, 17:28686 (R;DE;in German) 
Forschun Juelich GmbH (Germany). Projektleltung 
Biologie, Oekologie, Energie 
Coal fines dewatering of highest efficiency through optimal combi- 
nation: of slurry pre-thickening and pressure filtration. Final 
report, 17:27202 (1;DE;In German) 
Forschungszentrum Juelich GmbH (Germany). Zentralabtellung 
fuer Chemische 
Applications of instrumental neutron activation analysis in the Ana- 
lytical Division of the Research Center Juelich (KFA), 17:28845 
(R;DE) 
Franklin McLean Memorial Research inst., Chicago, IL (United 
States) 
Nuclear medicine and imaging research (quantitative studies in ra- 
diopharmaceutical science): Progress report, January 1, 
1992—December 31, 1992, 17:29736 (R;US) 
Fraunhofer-institut fuer Bauphysik, Holzkirchen ( ) 
Quantification of the solar utilization factor for the calculation of the 
heating energy demand of buildings, 17:28542 (1;DE;in German) 
Fraunhofer-institut fuer Systemtechnik und _ innovations- 
forschung (ISI), Karisruhe (Germany) 
Analysis of factors influencing the electric power consumption in 
Baden Wuerttemberg since 1980 in comparison with Bavaria, 
North-Rhine Westphalia and the Federal Republic of Germany, 
17:28467 (1;DE;In German) 
Frele Univ. Berlin (Germany). Forschungsstelle fuer Umwelt- 
politik 
Energy efficiency labelling in a Common Market (Australia), 
17:28443 (R;DE) 
Fusion Energy Advisory Committee, Washington, DC (United 
States) 
Fusion Energy Advisory Committee: Advice and recommenda- 
tions to the Department of Energy in partial response to the 
Charge Letter of September 24, 1991: Part A, 17:30252 (R;US) 
Fusion Energy Advisory Committee: Advice and recommenda- 
tions to the Department of Energy in partial response to the 
Charge Letter of September 24, 1991: Part B, 17:30253 (R;US) 
Fusion Energy Advisory Committee: Advice and recommenda- 
tions to the Department of Energy in partial response to the 
Charge Letter of September 24, 1991: Part C, 17:30254 (R;US) 
Fusion Energy Advisory Committee: Advice and recommenda- 
tions to the Department of Energy in partial response to the 
Charge Letter of September 24, 1991: Part D, 17:30255 (R;US) 


G 


General Atomics, San Diego, CA (United States) 
A model for analytical performance prediction of hypervapotron, 
17:30262 (R;US) 

A quantitative analysis of the effect of ELMs on H-mode thermal 
energy confinement in Dill-D, 17:30226 (R;US) 
Application of the ASME code in the design of the GA-4 and GA-9 
casks, 17:27707 (R;US) 
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General Atomics, San Diego, CA (United States) 


Boronization in Dill-D, 17:30261 (R;US) 

Criticality safety and shielding design issues in the development of 
a high-capacity cask for truck transport, 17:28929 (R;US) 

Development status of the GA-4 and GA-9 casks, 17:28928 (R;US) 

Global Alfven Eigenmodes in DIll-D, 17:30225 (R;US) 

Helium transport in enhanced confinement regimes on the TEX- 
TOR and Dill-D tokamaks, 17:30221 (R;US) 

Helium transport studies on Dill-D, 17:30224 (R;US) 

Scaling of lower hybrid current drive with temperature, 17:30227 
(R;US) 

The effect of current profile changes on confinement in the DIll-D 
tokamak, 17:30222 (R;US) 

Thermal analysis and design of polarizer mirrors for waveguides in 
the Dill-D tokamak, 17:30263 (R;US) 

Variational full wave calculation of fast wave current drive in Dill-D 
using the ALCYON code, 17:30220 (R;US) 

VH-Mode discharges in the Dill-D tokamak, 17:30223 (R;US) 


General Electric Co., Richland, WA (United States). Hanford 

Atomic Products Operation 

1965 Reactor daily report, January 1, 1965—December 31, 1965: 
Rough draft, 17:28303 (R;US) 

Chemical Processing Department monthly report for October 
1956, 17:27667 (R;US) 

Chemical Processing Department monthly report for December 
1956, 17:27669 (R;US) 

Chemical Processing Department monthly report, May 1957, 
17:27670 (R;US) 

Chemical Processing Department monthly report, November 
1957, 17:27671 (R;US) 

Chemical Processing Department monthly report, February 1958, 
17:27672 (R;US) 

Chemical Processing Department monthly report, July 1958, 
17:27675 (R;US) 

Chemical Processing Department monthly report for September 
1958, 17:27676 (R;US) 

Chemical Processing Department monthly report, October 1958, 
17:27677 (R;US) 

Chemical Processing Department monthly report, November 
1959, 17:27678 (R;US) 

Composition of Purex dissolver off-gas, 17:27674 (R;US) 

Fuels Preparation Department monthly report, December 
17:27639 (R;US) 

Fuels Preparation Department monthly report, January 
17:27640 (R;US) 

Fuels Preparation Department monthly report, February 
17:27641 (R;US) 

Fuels Preparation Department monthly report, March 
17:27642 (R;US) 

Fuels Preparation Department monthly report, May 
17:27643 (R;US) 

Fuels Preparation Department monthly report, June 
17:27644 (R;US) 

Fuels Preparation Department monthly report, July 
17:27645 (R;US) 

Fuels Preparation Department monthly report, August 
17:27646 (R;US) 

Fuels Preparation Department monthly report, September 
17:27647 (R;US) 

Fuels Preparation Department monthly report, October 
17:28209 (R;US) 

Fuels Preparation Department monthly report, November 
17:27648 (R;US) 

Fuels Preparation Department monthly report, December 
17:27649 (R;US) 

Fuels Preparation Department monthly report, January 
17:27650 (R;US) 

Fuels Preparation Department monthly report, February 
17:27651 (R;US) 

Fuels Preparation Department monthly report, March 
17:27653 (R;US) 

Fuels Preparation Department monthly report, April 
17:27654 (R;US) 


Fuels Preparation Department monthly report, May 
17:27655 (R;US) 
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Fuels Preparation Department monthly report, September 1960, 
17:27658 (R;US) 

Hanford Atomic Products for Operation monthly report, February 
1955, 17:28272 (R;US) 

Hanford Atomic Products Operation monthly report for September 
1954, 17:28268 (R;US) 

Hanford Atomic Products Operation monthly report, October 1954, 
17:28269 (R;US) 

Hanford Atomic Products Operation monthly report, November 
1954, 17:28271 (R;US) 

Hanford Atomic Products Operation monthly report for April 1955, 
17:28273 (R;US) 

Hanford Atomic Products Operation monthly report, May 1955, 
17:28274 (R;US) 

Hanford Atomic Products Operation monthly report, September 
1955, 17:28275 (R;US) 

Hanford Atomic Products Operation monthly report for December 
1955, 17:28276 (R;US) 

Hanford Atomic Products Operation monthly report for May 1956, 
17:28278 (R;US) 

Hanford Laboratories Operation monthly activities report, Septem- 
ber 1956, 17:27631 (R;US) 

Hanford Laboratories operation monthly activities report, Decem- 
ber 1956, 17:27632 (R;US) 

Hanford Laboratories operation monthly activities report, January 
1957, 17:27633 (R;US) 

Hanford Laboratories Operation monthly activities report, October 
1957, 17:27634 (R;US) 

Hanford Laboratories Operation monthly activities report, Decem- 
ber 1957, 17:27635 (R;US) 

Hanford Laboratories Operation monthly activities report, October 
1958, 17:27636 (R;US) 

Hanford Laboratories operation monthly activities report, Novem- 
ber 1958, 17:27637 (R;US) 

Hanford Laboratories Operation monthly activities report, Decem- 
ber 1958, 17:27638 (R;US) 

Hanford Laboratories Operation monthly activities report, March 
1960, 17:27652 (R;US) 

In-pile defilming of process tubes, 17:28277 (R;US) 

Irradiation Processing Department monthly record report, April 
1987, 17:28279 (R;US) 

Irradiation Processing Department monthly record report, May 
1957, 17:28280 (R;US) 

Irradiation Processing Department monthly record report, June 
1957, 17:28281 (R;US) 

Irradiation Processing Department monthly record report, July 
1957, 17:28282 (R;US) 

Irradiation Processing Department monthly record report, Febru- 
ary 1958, 17:28284 (R;US) 

Irradiation Processing Department monthly report, February 1959, 
17:28288 (R;US) 

Irradiation Processing Department monthly record report, July 
1959, 17:28289 (R;US) 

Irradiation Processing Department monthly record report, August 
1959, 17:28290 (R;US) 

Irradiation Processing Department monthly record report, January 
1960, 17:28291 (R;US) 

Irradiation Processing Department monthly record report, Febru- 
ary 1960, 17:28292 (R;US) 

Irradiation Processing Department monthly report, June 1960, 
17:28294 (R;US) 

Process test MR-105-25 reactor purge at low concentrations, 
17:28270 (R;US) 

Production test 105-12-MR crossheader purge with chromic acid, 
17:28334 (R;US) 

Production Test IP-502-I calibration of gas monitoring instrumenta- 
tion to measure the amount of oxygen in a reactor, 17:28296 
(R;US) 

Purging of surface condenser tubes CA-719: Study report, 
17:28283 (R;US) 

Selected monthly operating data for B and T Plants, Redox and 
Purex (1944—1972), 17:27680 (R;US) 

Status report - C Reactor process tubes, 17:28293 (R;US) 





Through reactor decontamination: 
17:28285 (R;US) 
Water treatment program - old reactors, 17:28298 (R;US) 


Geo-Microbial Technologies, Inc., Ochelata, OK (United States) 
Microbial recovery of metals from spent coal liquefaction catalysts: 
Quarterly report, October-December 1991, 17:27313 (R;US) 


Geoexplorers International, Inc., Denver, CO (United States) 

Evaluation of the geological relationships to gas hydrate formation 
and stability: Progress report, June 16-September 30, 1988, 
17:27604 (R;US) 

Evaluation of the geological relationships to gas hydrate formation 
and stability: Annual technical progress report, October 1, 
1984—September 30, 1985, 17:27605 (R;US) 

Evaluation of the geological relationships to gas hydrate formation 
and stability: Second annual technical progress report, October 
1, 1985—-September 30, 1986, 17:27606 (R;US) 

George Washington Univ., Washington, DC (United States). 
Center tor Nuclear Studies 
A program in Medium-Energy Nuclear Physics, 17:30065 (R;US) 
Georgia Inst. of Tech., Atlanta, GA (United States). School of 
Chemical Engineering 

High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, Jan- 
uary 1, 1992—March 31, 1992, 17:27335 (R;US) 

Georgia Univ., Athens, GA (United States). Dept. of Physics and 
Astronomy 

High energy hadron-hadron collisions: Annual progress report, 
17:29981 (R;US) 

Georgie Univ., Athens, GA (United States). Research Foundation 

Molecular characterization of a maize regulatory gene: Annual 


A technical status report, 


progress report, March 1990—November 1991, 17:28022 (R;US) 
Nitrogen control of chloroplast development and differentiation: 
Annual progress report, 17:28041 (R;US) 
Studies of the spin-isospin response of nuclear continuum using 


intermediate-energy hadrons: Annual progress report, 1991, 
17:30066 (R;US) 

Geselischaft fuer Umweltplanung Stuttgart mbH (GUS) (Ger- 
many) 

ERIK Ill. Energy conservation in hospitals. Pt. 3. Vol. 1 and 2. Vol. 
1: Final report. Vol. 2: Appendix. Case study Katharinenhospital 
Stuttgart, 17:28621 (1;DE;in German) 

Gilbert/Commonweatth, Inc., Reading, PA (United States) 

Scaleup tests and supporting research for the development of duct 
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Chemical and Laser Sciences Division annual report 1991, 
17:29025 (R;US) 

Cold neutron source for the present Munich reactor, 17:28003 
(RA;US) 
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Los Alamos National Lab., NM (United States) 


Communicating with the public about risk, 17:28410 (R;US) 

Computer simulation of a germanium detector response to highly 
radioactive waste, 17:27804 (R;US) 

Critical assessment of nuclear mass models, 17:30041 (R;US) 

Development of a plutonium solution-assay instrument with iso- 
topic capability, 17:29202 (R;US) 

Diffusion of Echo 7 electron beams during bounce motion, 
17:29903 (R;US) 

Effects of source-region phenomenology on seismic discrimina- 
tion, 17:29265 (R;US) 

Electrical characteristics of long strings of SSC superconducting 
dipoles, 17:29139 (R;US) 

Ensuring system security through formal software evaluation, 
17:27969 (R;US) 

Ethics and proposals: A case study, 17:30297 (R;US) 

Extrapability of nuclear mass models, 17:30042 (R;US) 

Fuzzy risk analysis for safeguards and network security, 17:27972 
(R;US) 

Ground state properties of exotic nuclei in a relativistic point cou- 
pling model, 17:30043 (R;US) 

Heating rates in reactor and spallation cold sources, 17:28001 
(RA;US) 

High current pulse transmission cable, 17:28943 (PA;US) 

High field pulsed microwiggler, 17:29028 (PA;US) 

High-precision thorium RIMS for geochemistry, 17:28847 (R;US) 

High-speed FPS vidicon camera, 17:29225 (R;US) 

High-speed test station for solid-state imagers, 17:29266 (R;US) 

Hot dry rock: A new energy source for clean power, 17:28058 
(R;US) 

Hydrothermal treatment of Hanford waste constituents, 17:27805 
(R;US) 

Identification and estimation of sources of transmitted variation, 
17:30382 (R;US) 

Improved morphology in electrochemically grown conducting poly- 
mer films, 17:28776 (PA;US) 

Infrasonic monitoring of UGTs and earthquakes for discrimination, 
17:29267 (R;US) 

Interdisciplinary hydrogeologic site characterization at the Nevada 
Test Site, 17:29260 (R;US) 

Interpreting science in informal settings: Opportunities and chal- 
lenges for technical communicators, 17:30405 (R;US) 

Investigation of silicon nitride performance in plutonium systems 
for application in pyrochemistry, 17:27659 (R;US) 

Laser-based studies with an ion-trap mass spectrometer: lon to- 
mography and analytical applications, 17:28848 (R;US) 

Los Alamos National Laboratory Yucca Mountain Site Characteriza- 
tion Project: 1991 quality program status report, 17:27802 (R;US) 

Matrix and position correction of shuffler assays by application of 
the alternating conditional expectation algorithm to shuffler data, 
17:27977 (R;US) 

Measurement of AC electrical characteristics of SSC supercon- 
ducting dipole magnets, 17:29138 (R;US) 

Measurement of the assay precision of the active neutron multi- 
plicity technique, 17:27975 (R;US) 

Mechanism for ejecting stars from the Galactic plane, 17:29901 
(R;US) 

Microwave transient analyzer, 17:29233 (PA;US) 

Milliwatt Generator Project: Progress report, April 1986—March 
1988, 17:28503 (R;US) 

Models of volcanic eruption hazards, 17:28097 (R;US) 

Modulation improvements in the 201 MHZ RF generators at 
LAMPF, 17:29137 (R;US) 

Monte Carlo simulations of the supernova ejection mechanism for 
the runaway stars, 17:29900 (R;US) 

Numerical analysis of the flow fields in a ROL gas turbine combus- 
tor, 17:28117 (R;US) 

On scaling and optimization of high-intensity, low-beam-loss RF 
linacs for neutron source drivers, 17:28004 (R;US) 

On some practical consideration of the electron beam breakup 
transit time oscillator, 17:29136 (R;US) 

PEM (Proton exchange membrane) fuel cell stack heat and mass 
measurement, 17:28524 (R;US) 

Performing a successful audience analysis: How to improve your 
proposal-writing skills, 17:30320 (R;US) 
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Personnel neutron dosimetry improvements at Los Alamos Na- 
tional Laboratory, 17:29828 (R;US) 

Petrologic considerations for hot dry rock geothermal site selection 
in the Clear Lake Region, California, 17:28062 (R;US) 

Photoelectron spectroscopy in heavy fermions: Inconsistencies 
with the Kondo model, 17:30203 (R;US) 

Physics in knots, 17:29898 (R;US) 

Physics with muons at LAMPF, 17:30016 (R;US) 

POISSON,SUPERFISH: POISSON, SUPERFISH, Magnet and RF 
cavity design, 17:30354 (CM;US) 

POISSON,SUPERFISH: POISSON, SUPERFISH, Magnet and RF 
cavity design, 17:30355 (CM;US) 

Polyamide thermosets, 17:28775 (PA;US) 

Pre-test estimates of temperature decline for the LANL Fenton Hill 
Long-Term Flow Test, 17:28061 (R;US) 

Predictions for production of nuclei far from stability, 17:30090 
(R;US) 

Preferred sets of states, predictability, classicality, and the 
environment-induced decoherence, 17:29887 (R;US) 

Preliminary cost comparison of advanced oxidation processes, 
17:27801 (R;US) 

Production of aluminum-26, 17:28905 (PA;US) 

Reactant gas flow fields in advanced PEM (Proton Exchange 
Membrane) fuel cell designs, 17:28525 (R;US) 

Recent activities in accelerator code development, 17:29070 (R;US) 

Resonance lonization Mass Spectrometry in biochemical analysis, 
17:29720 (R;US) 

Review of Department of Energy HEPA filter test activities, FY 
1990-FY 1992, 17:28937 (R;US) 

Safeguards and Security Research and Development progress re- 
port, October 1990-September 1991, 17:27968 (R;US) 

Saturation broadening effects in the resonance ionization spec- 
troscopy of thorium, 17:28687 (R;US) 

Simulation study of near-real-time accounting in a generic repro- 
cessing plant, 17:27683 (R;US) 

Solution density and concentration measurement using noninva- 
sive in situ ultrasonic resonance interferometry, 17:28846 (R;US) 

Statistics of IMF Bz events, 17:29902 (R;US) 

Steps towards a global system of defense, 17:29270 (R;US) 

Synthesis of nanocrystalline powders for oxide ceramics by mi- 
crowave plasma pyrolysis, 17:28728 (R;US) 

Technology demonstration for the DARHT linear induction acceler- 
ators, 17:29049 (R;US) 

The Cornell University cold neutron beam facility: Design features, 
17:28002 (RA;US) 

The development of a one microsecond pulse length, repetitively 
pulsed, high power modulator and a long-pulse electron beam 
diode for the production of intense microwaves, 17:29134 (R;US) 

The enhanced variance propagation code for the Idaho Chemical 
Processing Plant, 17:27971 (R;US) 

The geological structure at Clearlake, California: A preliminary re- 
view, 17:28063 (R;US) 

The Los Alamos foil implosion project, 17:30268 (R;US) 

The state of computing at Los Alamos National Laboratory FY 
1991, 17:30381 (R;US) 

Thermal-neutron multiplicity counter measurements, 17:29203 
(R;US) 

TRAC-PF1/MOD2 code manual: 
17:28348 (R;US) 

TRAC-PF1/MOD2 code manual: Programmer's guide: Volume 3, 
17:28349 (R;US) 

Workshop on noninvasive geophysical site characterization, 
17:29871 (R;US) 

Yield validation: Integral comparisons, 17:30089 (R;US) 


Volume 2, User's guide, 


Louisiana State Univ., Baton Rouge, LA (United States). Dept. of 


Chemical Engineering 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report, October-December 1991, 
17:27251 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 2, Single particle kinetic studies of sulfidation 
and regeneration reactions of candidate zinc ferrite sorbents, 
17:27231 (R;US) 





Massachusetts Inst. of Tech., Cambridge, MA (United States). Dept. of 


Louisiana Tech Univ., Ruston, LA (United States). Dept. of 
Chemical Engineering 

[Application of selected microorganisms for organic sulfur removal 
from coal]: Quarterly progress report, March 15, 1989-June 15, 
1989, 17:27275 (R;US) 

[Application of selected microorganisms for organic sulfur removal 
from coal]: Quarterly progress report, September 15, 1989— 
December 15, 1989, 17:27276 (R;US) 

[Application of selected microorganisms for organic sulfur removal 
from coal]: Quarterly progress report, March 15, 1990—June 15, 
1990, 17:27278 (R;US) 

[Application of selected microorganisms for organic sulfur removal 
from coal]: Quarterly progress report, September 15, 1988— 
December 15, 1988, 17:27274 (R;US) 

Louisiana Tech Univ., Ruston, LA (United States). Dept. of 
Petroleum Engineering and Geosciences 

[Application of selected microorganisms for organic sulfur removal 
from coal]: Quarterly progress report, December 15, 1989- 
March 15, 1990, 17:27277 (R;US) 

Louisville Univ., KY (United States). Dept. of Chemical Engl 


neering 

Mechanism of hydrodenitrogenation adsorption of piperidine on 
reduced molybdenum catalysts: Tenth quarterly report, January 
1—March 31, 1992, 17:27290 (R;US) 

Mechanism of hydrodenitrogenation (Part 11) beta-hydrygen elimi- 
nation: Eleventh quarter report, April 1-June 30, 1992, 
17:27291 (R;US) 

Mechanism of hydrodenitrogenation H2-D2 exchange in non-acidic 
and acidic supports: Eighth quarterly report, July 1-September 
30, 1991, 17:27288 (R;US) 

Mechanism of hydrodenitrogenation H2-D2 exchange in reduced 
molybdenum catalysts: Ninth quarterly report, October 1- 
December 31, 1991, 17:27289 (R;US) 

Lys og Optik, Lyngby (Denmark) 

Measuring method of measuring oil in water, 17:29704 (1;DK;In 

Danish) 


Macquarie Univ., North Ryde (Australia) 

A study of uranium and thorium migration at the Koongarra ura- 
nium deposit with application to actinide transport from nuclear 
waste repositories: A dissertation submitted to Macquarie Uni- 
versity in partial fulfillment of requirements for the MEnvStud 
degree, 17:29545 (|;AU) 

Mainz Univ. (Germany). Inst. fuer Kernphysik 

Institute of Nuclear Chemistry, Mainz University. Annual report 
1991, 17:30296 (R;DE;in German) 

Manufacturing and Technology Conversion International, Inc., 
Columbia, MD (United States) 

Development and testing of commercial-scale, coal-fired combus- 
tion systems, Phase 3: Technical progress report, October 
1990—December 1990, 17:27501 (R;US) 

Development and testing of commercial-scale, coal-fired combus- 
tion systems, Phase 3: Technical progress report, April 
1991—June 1991, 17:27502 (R;US) 

Development and testing of commercial-scale, coal-fired combus- 
tion systems: Phase 3, Technical progress report, July 
1991—September 1991, 17:27503 (R;US) 

Development and testing of commercial-scale, coal-fired combus- 
tion systems: Phase 3: ‘Technical progress report, 
October-December 1991, 17:27504 (R;US) 

Development and testing of commercial-scale, coal-fired combus- 
tion systems: Phase 3: Technical progress report, January 
1992—March 1992, 17:27505 (R;US) 

Pulse atmospheric fluidized bed combustion: Technical progress 
report, November 1988—January 1989, 17:27481 (R;US) 

[Pulsed atmospheric fluidized bed combustion (PAFBC)}: Techni- 
cal progress report, February 1989—April 1989, 17:27482 (R;US) 

[Pulsed atmospheric fluidized bed combustion (PAFBC)]: Techni- 
cal progress report, May—July 1988, 17:27484 (R;US) 

[Pulsed atmospheric fluidized-bed combustion]: Technical 
progress report, August-October 1988, 17:27483 (R;US) 


Martin Marietta Energy Systems, Inc., Oak Ridge, TN (United 
States) 

Erosion-corrosion of materials in coal gasification atmospheres: 
Final technical report, January 1—December 31, 1984, 17:28690 
(R;US) 

Information systems planning leading to performance support sys- 
tems, 17:30301 (R;US) 

Martin Marietta Energy Systems, Inc., Oak Ridge, TN (United 
States). Center for Natural Phenomena Engineering 

Hollow clay tile wall testing program: Report of the proof testing of 
test fixture No. 1, 17:28963 (R;US) 

The Center for Natural Phenomena Engineering (CNPE), 1990— 
1991, 17:28935 (R;US) 

Martin Marietta Specialty Components, Inc., Largo, FL (United 
States) 

Magnet wire insulation removal using ultraviolet technology, 
17:28939 (R;US) 

Maryland Univ., College Park, MD (United States) 

Torque resolver design for tendon-driven manipulators, 17:28923 
(R;US) 

Maryland Univ., College Park, MD (United States). Dept. of Me- 
chanical Engineering 

Jacobian and stiffness analysis of a novel class of six-DOF paral- 
lel minimanipulators, 17:28922 (R;US) 

Maryland Univ., Princess Anne, MD (United States). Dept. of 
Natural Sciences 

Gaseous phase coal surface modification: Final technical report, 
17:27180 (R;US) 

Massachusetts General Hospital, Boston, MA (United States). 
Physics Research Lab. 

High resolution tomographic instrument development, 17:29738 
(R;US) 

Massachusetts General Hospital, Boston, MA (United States). 
Wellman Labs. of Photomedicine 

Center of excellence in laser medicine: Progress report, 17:29741 
(R;US) 

Massachusetts inst. of Tech., Cambridge, MA (United States) 

Comparative mutagenesis of human cells in vivo and in vitro: 
Progress report, 1990, 17:29726 (R;US) 

Control of catalytic hydrotreating selectivity with ammonia: [Quar- 
terly] report, January 1, 1992—March 31, 1992, 17:27297 (R;US) 

The collaborative program of research in engineering sciences: 
Annual report, September 1, 1990—August 31, 1991, 17:28924 
(R;US) 

The kinetics of sulfation of calcium oxide: [Quarterly] project sta- 
tus report, March 1, 1990—May 31, 1990, 17:27420 (R;US) 

The kinetics of sulfation of calcium oxide: [Quarterly] report No. 4, 
December 1, 1989-February 28, 1990, 17:27421 (R;US) 

The kinetics of sulfation of calcium oxide: [Quarterly] report No. 3, 
September 1, 1989-November 30, 1989, 17:27422 (R;US) 

The kinetics of sulfation of calcium oxide: [Quarterly] project sta- 
tus report, June 1, 1989-August 31, 1989, 17:27423 (R;US) 

The kinetics of sulfation of calcium oxide: [Quarterly] project sta- 
tus report, February 27, 1989—May 31, 1989, 17:27424 (R;US) 

[Comparative] mutagenesis of human cells in vivo and in vitro: 
Progress report, 1989, 17:29841 (R;US) 

Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Chemical Engineering 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 2, January-March 1992, 17:27441 (R;US) 

Effects of catalytic mineral matter on CO/COz, temperature and 
burning time for char combustion: Quarterly progress report No. 
10, January—March 1992, 17:27495 (R;US) 


Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Earth, Atmospheric and Planetary Sciences 
2.5D Kirchhoff Inversion Theory applied to VSP data, 17:29864 
(R;US) 
Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Materials Science and Engineering 
Rapidly solidified ceramics: Processing, structure, and magnetic 
properties: Progress report, September 1984—January 1985, 
17:2870S (R;US) 
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Massachusetts Inst. of Tech., Cambridge, MA (United States). Dept. of 


Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Mechanical Engineering 

Low-pressure-ratio regenerative exhaust-heated gas turbine: Final 
report, 17:28111 (R;US) 

Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Earth Resources Lab. 

Reservoir characterization by crosshole seismic imaging: Semi- 
annual progress report, 15 September 1991-14 September 
1992, 17:29865 (R;US) 

Massachusetts inst. of Tech., Cambridge, MA (United States). 
Energy Lab. 

The collaborative program of research in engineering sciences: 
Annual report, September 1, 1988—August 31, 1989, 17:28655 
(R;US) 

Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Research Lab. of Electronics 
[Small-scale x-ray laser systems], 17:29021 (R;US) 
Massachusetts Univ. Medical Center, Worcester, MA (United 
States) 

The seventh international symposium on radiopharmacology: Pro- 
gram and abstracts, 17:29740 (R;US) 

Massachusetts Univ., Amherst, MA (United States). Microwave 
Remote Sensing Lab. 

Second annual progress report of the Millimeter Wave Cloud Pro- 

filing Radar System (CPRS), 17:29361 (R;US) 
Max-Planck-institut fuer Chemie (Otto-Hahn-institut), Mainz 
(Germany) 

Oxidation mechanisms of C5-C7 hydrocarbons in the atmosphere. 
Final report, 17:29370 (1;DE;In German) 

The evolution of the Arabian continental crust: Nd-Sr isotopic con- 
straints, 17:29556 (IA;IL) 

Max-Planck-institut fuer Physik, Muenchen (Germany). Werner- 
Heisenberg-institut 

A comparison of data management systems used in high energy 
physics, 17:29208 (R;DE) 

Experimental aspects of gauge boson production in ete~ colli- 
sions at ,/s=500 GeV, 17:30000 (R;DE) 

Max-Planck-institut fuer Stroemungsforschung, 
(Germany) 

investigations of the reaction CH2(X tilde 5B,) + O2 — products in 
the temperature range 233 K < T < 433 K, 17:28910 (I;DE;In 
German) 

Mechanical Technology, Inc., Latham, NY (United States) 

Assessment and development of an advanced heat pump for recov- 
ery of volatile organic compounds: Final report, 17:28579 (R;US) 

Membrane Technology and Research, Inc., Menlo Park, CA 
(United States) 

Low cost hydrogen/novel membranes technology for hydrogen sep- 
aration from synthesis gas, Phase 1: Quarterly technical progress 
report for the period ending June 30, 1987, 17:28008 (R;US) 

Low cost hydrogen/novel membrane technology for hydrogen sep- 
aration from synthesis gas: Task 1, Literature survey, 17:28009 
(R;US) 

Low cost hydrogen/novel membrane technology for hydrogen sepa- 
ration from synthesis gas, Phase 1: Quarterly technical progress 
report for the period ending December 31, 1986, 17:28010 (R;US) 

Low cost hydrogen/novel membrane technology for hydrogen sep- 
aration from synthesis gas, Phase 1: Quarterly technical 
progress report for the period ending September 30, 1986, 
17:28011 (R;US) 

Low cost hydrogen/novel membrane technology for hydrogen sepa- 
ration from synthesis gas, Phase 1: Quarterly technical progress 
report for the period ending March 31, 1986, 17:28012 (R;US) 

Metal Properties Council, Inc., New York, NY (United States) 

Erosion-corrosion of materials in coal gasification atmospheres: 
Final technical report, January 1-December 31, 1984, 17:28690 
(R;US) 

Miami Univ., Oxford, OH (United States). Dept. of Zoology 

Characterization of the treefrog null allele, 1991, 17:29729 (R;US) 

Michigan State Univ., East Lansing, Mi (United States) 

[Physiology and molecular biology of extracellular peroxidases, 
H2O2-generating system and deregulated mutants of Phane- 
rochaete chrysosporium]: Progress report, 17:29713 (R;US) 
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Michigan State Univ., East Lansing, MI (United States). Dept. of 
Mechanical Engineering 

[Study of flow properties of wet solids using laser induced photo- 
chemical anemometry]: Quarterly technical progress report, 
July-September 1990, 17:27467 (R;US) 

[Study of flow properties of wet solids using laser induced photo 
chemical anemometry]: Quarterly technical progress report, 
October-December 1990, 17:27468 (R;US) 

[Study of flow properties of wet solids using laser induced photo 
chemical anemometry]: Quarterly technical progress report, 
July-September 1991, 17:27469 (R;US) 

[Study of flow properties of wet solids using laser induced photo- 
chemical anemometry]: Quarterly technical progress report, 
October-December 1991, 17:27470 (R;US) 

[Study of flow properties of wet solids using laser induced photo- 
chemical anemometry]: Quarterly technical progress report, 
January-March 1989, 17:27462 (R;US) 

[Study of flow properties of wet solids using laser induced photo- 
chemical anemometry]: Quarterly technical progress report, 
July-September 1989, 17:27463 (R;US) 

[Study of flow properties of wet solids using laser induced photo- 
chemical anemometry]: Quarterly technical progress report, 
October-December 1990, 17:27464 (R;US) 

[Study of flow properties of wet solids using laser induced photo- 
chemical anemometry]: Quarterly technical progress report, 
January-March 1990, 17:27465 (R;US) 

[Study of flow properties of wet solids using laser induced photo- 
chemical anemometry]: Quarterly technical progress report, 
April-June 1990, 17:27466 (R;US) 


Michigan State Univ., East Lansing, Ml (United States). MSU- 
DOE Plant Research Lab. 
interdisciplinary Research and Training Program in the Plant Sci- 
ences: Technical progress report, February 1, 1991—-November 
30, 1992, 17:29718 (R;US) 


Michigan Technological Univ., Houghton, MI (United States). 
Dept. of Metallurgical and Materials Engineering 
Environment-induced embrittlement: Stress corrosion cracking 
and metal-induced embrittlement; Environmental embrittlement 
of iron aluminide alloys: Final report, September 1, 1986- 
August 31, 1991, 17:28656 (R;US) 


Michigan Technological Univ., Houghton, MI (United States). 
Inst. of Materials Processing 

Surface magnetic enhancement for coal cleaning: Quarterly tech- 
nical progress report no. 3, August 1, 1988—October 31, 1988, 
17:27169 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly tech- 
nical progress report no. 4, November 1, 1988—January 31, 
1989, 17:27170 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly tech- 
nical progress report no. 5, February 1—April 30, 1989, 
17:27171 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly techni- 
cal progress report no. 6, May 1—July 31, 1989, 17:27172 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly tech- 
nical progress report no. 7, August 1—October 31, 1989, 
17:27173 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly tech- 
nical progress report No. 8, November 1, 1989—January 31, 
1990, 17:27174 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly tech- 
nical progress report no. 9, February 1, 1990—April 30, 1990, 
17:27175 (R;US) 


Michigan Univ., Ann Arbor, Mi (United States) 

Characterization and modification of fluid conductivity in heteroge- 
neous reservoirs to improve sweep efficiency: Annual report, 
September 26, 1989—August 31, 1990, 17:27546 (R;US) 

The influence of interfacial properties on two-phase liquid flow of 
organic contaminants in groundwater: Progress report, January 
1, 1991—August 31, 1991, 17:29497 (R;US) 

Michigan Univ., Ann Arbor, Ml (United States). Dept. of Chem/- 
cal Engineering 

A novel integrated treatment system for coal wastewaters: Quar- 
terly report, March 2, 1992—June 1, 1992, 17:27442 (R;US) 





Michigan Univ., Ann Arbor, Mi (United States). Dept. of Physics 
Synchrotron studies of narrow band materials: Progress report, 
July 1, 1991—June 30, 1992, 17:28710 (R;US) 


Miljoekontrollen, Copenhagen (Denmark) 
The traffic’s energy consumption in Copenhagen 1990-2010, 
17:28567 (1;DK;In Danish) 


Mine Safety and Health Administration, Denver, CO (United 

States) 

Injury experience in coal mining, 1990, 17:27516 (R;US) 

Injury experience in metallic mineral mining, 1990, 17:27623 (R;US) 

Injury experience in nonmetallic mineral mining (Except stone and 
coal), 1990, 17:29855 (R;US) 

Injury experience in sand and gravel mining, 1990, 17:29856 (R;US) 

Minerals Management Service, Herndon, VA (United States) 

Air quality, 17:27590 (RA;US) 

Archaeological resources, 17:27586 (RA;US) 

Coastal and marine birds, 17:27584 (RA;US) 

Coastal impacts, 17:27592 (RA;US) 

Ecological monitoring, 17:27593 (RA;US) 

Economics, 17:27575 (RA;US) 

Fish and fisheries resources, 17:27594 (RA;US) 

Geology and hazards, 17:27588 (RA;US) 

Information synthesis, management, and dissemination, 17:27587 
(RA;US) 

Physical oceanography and pollutant transport, 17:27589 (RA;US) 

Protected species, 17:27585 (RA;US) 

Remote sensing, 17:29580 (RA;US) 

Sociology and community planning, 17:27574 (RA;US) 

Visual and recreational resources, 17:27576 (RA;US) 

Water quality, 17:27591 (RA;US) 


Ministerilum fuer Umwelt, Raumordnung und Landwirtschaft 
des Landes Nordrhein-Westtalen, Duesseldorf (Germany) 
Plan for dioxin emission reduction in waste incineration 
North-Rhine-Westphalia - EMD, 17:29368 (1;DE;In German) 
Ministerium fuer Wirtschaft, Mittelstand und Technologie des 
Landes Baden-Wuerttemberg, Stuttgart (Germany) 
Efficient energy utilization in the hospital. Case study Katharinen- 
hospital Stuttgart, 17:28441 (1;DE;in German) 
ERIK Ill. Energy conservation in hospitals. Pt. 3. Vol. 1 and 2. Vol. 
1: Final report. Vol. 2: Appendix. Case study Katharinenhospital 
Stuttgart, 17:28621 (1;DE;in German) 


Ministerium fuer Wirtschaft, Mittelstand und Technologie des 
Landes Nordrhein-Westfalen, Duesseldort (Germany) 
Climate report North-Rhine Westfalia. The contribution of North- 
Rhine Westfalia to the protection of the earth atmosphere, 
17:28407 (1;DE;In German) 


Ministry of Trade and industry, Helsinki (Finland). Energy Dept. 
LIEKKI and JALO Combustion and fuel conversion: Evaluation of 
research programmes 1988-1990, 17:27352 (R;Fl) 
NEMO Advanced energy systems and technologies: Evaluation of 
the research programme 1988-1990, 17:28480 (R;Fl) 
OPTIMITURVE and ADEWA Peat production based on solar en- 
ergy and artificial dewatering of peat: Evaluation of the research 
programmes 1988-1990, 17:27458 (R;Fl) 
Optimization of energy and raw-material consumptions in steel 
production: Final report, 17:28588 (R;Fl;In Finnish) 
Pretreatment and preheating of scrap, 17:28587 (R;Fl;In Finnish) 
The Finnish energy strategy background, 17:28449 (R;Fl;In Finnish) 
The security of natural gas: A report of the working group, 
17:27613 (R;Fl;in Finnish) 
Minnesota Mining and Mfg. Co., St. Paul, MN (United States). 
Corporate Research Labs. 
Dual cure solventless coating process: Phase 1, Final report, 
17:28575 (R;US) 
Minnesota Univ., Minneapolis, MN (United States) 
Pion- and proton-nucleus interactions at intermediate energy: 
Progress report, June 1, 1991—May 31, 1992, 17:30067 (R;US) 
Minnesota Univ., Minneapolis, MN (United States). School of 
Public Health 


Aspects of monitoring and quality assurance for radiolabeled anti- 
bodies, 17:29747 (R;US) 


National Inst. for Petroleum and Energy Research, Bartlesville, OK 


Mission Research Corp., Albuquerque, NM (United States) 

Impact of quasi-de currents on three-phase distribution trans- 
former installations: Power Systems Technology Program, 
17:28373 (R;US) 

Mississippi State Univ., MS (United States) 

Potassium D-line fitting for investigation of MHD boundary layers, 
17:28487 (R;US) 

Mississippi State Univ., MS (United States). Diagnostic Instru- 
mentation and Analysis Lab. 

A comparison of velocity profile measurements in the CDIF dif- 
fuser with flow field model calculations, 17:28486 (R;US) 
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riched: Quarterly report, December 1, 1991—February 29, 1992, 
17:27386 (R;US) 

Influence of sulfur in coals on char morphology and combustion: 
[Quarterly] technical report, December 1, 1991—February 29, 
1992, 17:27385 (R;US) 

Protocols for the selective cleavage of carbon-sulfur bonds in coal: 
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Bibliography of Finnish bioenergy and peat literature 1988-1989, 
17:27460 (R;Fl;in Finnish) 


ERA Vol. 17, No. 10 547 





Technical Research Centre of Finland, Espoo (Finland) 
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Program change control procedure: Revision 1, 17:27742 (R;US) 
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Carter Mountain—Thermopolis 230-kV Transmission Line project, 
Hot Springs County, Wyoming: Environmental assessment, 
17:28374 (R;US) 
USDOE, Washington, DC (United States) 
DOE guideline: Guide to good practices for incorporating operat- 
ing experiences, 17:30308 (R;US) 
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(United States). Dept. of Geological Sciences 

(NaCl+CaCl.)(aq): Phase equilibria and volumetric properties, 

17:29858 (R;US) 
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1: Final report. Vol. 2: Appendix. Case study Katharinenhospital 
Stuttgart, 17:28621 (1;DE;in German) 

Washington State Energy Office, Olympia, WA (United States) 
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Radioactive mixed waste storage criteria, 17:27880 (RA;US) 
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the Department of Energy's Idaho National Engineering Labora- 
tory, Idaho Chemical Processing Plant, 17:27959 (R;US) 

Coulometric determination of traces of hydrogen in air, 17:27898 
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the soil-plant system in the environment of a nuclear fuel repro- 
cessing plant, 17:27685 (R;US) 

Design concepts for an analytical chemistry laboratory to support 
plutonium processing, 17:28958 (R;US) 
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Integrated safeguards and security for the INEL Special Isotope 
Separation Plant, 17:27986 (R;US) 

Integrated safeguards and security for the INEL Special Isotope 
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Irradiation damage to the simulated Idaho Chemical Processing 
Plant nuclear waste, 17:27888 (R;US) 

Layered packaging: A synergistic method of transporting radioac- 
tive material, 17:27717 (R;US) 
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power plants, 17:27388 (R;US) 

Magnetohydrodynamic projects at the CDIF: Quarterly technical 
progress report, January 1—March 31, 1992, 17:28493 (R;US) 
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An analysis of SO2 emission compliance under the 1990 Clean 
Air Act Amendments, 17:28400 (R;US) 

Climate report North-Rhine Westfalia. The contribution of North- 
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AGASP-IIl, polar lows and CEAREX Norwegian arctic flight pro- 
gram, Spring 1989, 17:29344 (RA;US) 

Characterisation of anthropogenic dusts in ambient air in typical 
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Report of the Task Group on the Department of Energy Aviation 
Program, 17:30304 (R;US) 
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A winter season synoptic climatology of Alaska: 1956-1986, 

17:29303 (RA;US) 
Climatic Change 

Effect of global climate change on forest productivity: Control 
through forest floor chemistry, 17:29442 (RA;US) 

Growing season length and climatic variation in Alaska, 
17:29327 (RA;US) 
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North American tree-ring data, 17:29474 (RA;US) 

Holocene loess and paleosols in Central Alaska: A proxy record 
of holocene climate change, 17:29483 (RA;US) 

Little ice age glaciation in Alaska: A record of recent global cli- 
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Paleoclimatic significance of high latitude loess deposits, 
17:29473 (RA;US) 
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phere. Final report, 17:29370 (I;DE;In German) 

Supported organometallic complexes: Surface chemistry, spec- 
troscopy, and catalysis: Progress report, July 15, 1989-July 
14, 1990, 17:28862 (R;US) 
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See also STYRENE 

TOLUENE 
XYLENES 
Pyrolysis and hydropyrolysis of diphenylmethane and sulphur- 
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Rotary kiln seal, 17:27833 (PA;US) 
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Underground Disposal 
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Systems: A preliminary survey, 17:27777 (R;US) 

Fifth in situ vitrification engineering-scale test of simulated INEL 
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ALUMINIUM 
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Advanced matrix-based algorithm for ion beam milling of optical 
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Processing and properties of Nb-Ti based alloys, 17:28654 
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Mechanical properties of laser-beam cut high-strength steel and 
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ALUMINIUM OXIDES 
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CuO/ZnO/Al,03 catalyst, 17:27303 (R;US) 
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progress report, January—March 1992, 17:27564 (R;US) 

Control of catalytic hydrotreating selectivity with ammonia: 
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17:27297 (R;US) 

Cross-flow filter-sorbent catalyst for particulate, SO. and NO, 
control: Second quarter technical progress report, 17:27427 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: Sixth quarterly technical progress report, 17:27428 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: First quarterly technical progress report, 1990, 
17:27426 (R;US) 

Mechanism of hydrodenitrogenation H2-D2 exchange in re- 
duced molybdenum catalysts: Ninth quarterly report, October 
1—December 31, 1991, 17:27289 (R;US) 
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Mechanism of hydrodenitrogenation adsorption of piperidine on 
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March 31, 1992, 17:27286 (R;US) 

Interfaces 
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Physical Properties 

Intermediate temperature electrolytes for SOFC, 17:28504 
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A design of experiment study of plasma sprayed alumina-titania 
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Sorptive Properties 

Cross-flow filter-sorbent catalyst for particulate, SO2 and NO, 
control: Second quarter technical progress report, 17:27427 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: First quarterly technical progress report, 1990, 
17:27426 (R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: Sixth quarterly technical progress report, 17:27428 
(R;US) . 

Supported organometallic complexes: Surface chemistry, spec- 
troscopy, and catalysis: Progress report, March 15, 
1988—July 14, 1989, 17:28861 (R;US) 

ALUMINUM 
See ALUMINIUM 


AMBIENT TEMPERATURE 

An algorithm of approximate paleotemperature calculation of the 
Earth surface by temperature measurement in deep bore- 
holes, 17:29475 (RA;US) 

Growing season length and climatic variation in Alaska, 
17:29327 (RA;US) 

Influence of the topography of the earth surface on vertical sound- 
ing of the temperature profile, 17:29376 (R;DE;in German) 

AMERICAN INDIANS 

Native Americans and Yucca Mountain: A revised and updated 
summary report on research undertaken between 1987 and 
1991: Volume 1, 17:27821 (R;US) 

Native Americans and Yucca Mountain: A revised and updated 
summary report on research undertaken between 1987 and 
1991: Volume 2, 17:27822 (R;US) 

Native Americans and Yucca Mountain: A summary report, 
17:27817 (R;US) 

Socioeconomic profiles of Native American communities: Las 
Vegas Tribes of Paiute Indians, 17:27823 (R;US) 

Socioeconomic profiles of native American communities: Duck- 
water Shoshone Reservation, 17:27825 (R;US) 

Socioeconomic profiles of native American communities: 
Yomba Shoshone Reservation, 17:27824 (R;US) 





AMERICIUM 
Solubility and speciation studies for nuclear repository perfor- 
mance assessment, 17:27807 (R;US) 
AMES TEST 
See MUTAGEN SCREENING 
AMINO ALCOHOLS 
See ALCOHOLS 
AMMONIA 

A novel carbon-based process for flue gas cleanup: Third quar- 
terly technical progress report, January 1—March 31, 1992, 
17:27448 (R;US) 

Control of catalytic hydrotreating selectivity with ammonia: 
[Quarterly] report, January 1, 1992-March 31, 1992, 
17:27297 (R;US) 

Electrochemical detection of pollutants with forelayered chemi- 
cal reactions. Final report, 17:29367 (1;DE;in German) 

Toxic vapor cloud impacts from accidental releases of anhy- 
drous ammonia and nitrogen dioxide at the ICPP NO, 
Abatement Facility, 17:29364 (R;US) 

AMMONIUM CHLORIDES 

Hydrothermal treatment of Hanford waste constituents, 

17:27805 (R;US) 
AMMONIUM FLUORIDES 

EPR studies of phase transitions in (NH4)3UO2Fs.H20=Cu**, 

17:30136 (IA;IN) 
ANADROMOUS FISHES 

See also SALMON 

Squawfish Management Program: Final environmental assess- 
ment, 17:28036 (R;US) 

ANALYSIS (THERMAL) 

See THERMAL ANALYSIS 
ANGIOGRAPHY 

See BIOMEDICAL RADIOGRAPHY 
ANGRA-1 REACTOR 

Analysis of Angra-1 fuel rod during the large break loss-of- 
coolant accident, 17:28151 (R;BR;in Portuguese) 

Comparison of the RELAP4/MOD3 and RELAP4/MODS5 results 
to the loss-of-coolant accident blowdown phase simulation on 
the Angra-1 nuclear power station, 17:28147 (R;BR;in Por- 
tuguese) 

Consequences in the pumps operation during a large loss of 
coolant accident, 17:28145 (R;BR;In Portuguese) 

Simplified methodology for Angra 1 containment analysis, 
17:28143 (R;BR;In Portuguese) 

Utilization of the RELAP4/MODS5/SAS code version in loss of 
coolant accident in the Angra 1 nuclear power station, 
17:28150 (R;BR;In Portuguese) 

ANHARMONIC OSCILLATORS 

Ground state energy of the ¢*-anharmonic oscillator in the limit 
of strong coupling, 17:29940 (RA;SU;In Russian) 

Nonperturbative effective potential for ¢?*-oscillator, 17:29941 
(RA;SU;In Russian) 

ANIMALS 

See also INVERTEBRATES 

Scaling issues for biodiversity protection, 17:29490 (R;US) 
ANIONS 

Studies of transition states and radicals by negative ion pho- 
todetachment, 17:28882 (R;US) 

Threshold photodetachment spectroscopy of negative ions, 
17:28881 (R;US) 

ANKYLOSING SPONDYLITIS 
See SPONDYLITIS 

ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 

ANNULAR CORE RESEARCH REACTOR 
See ACPR REACTOR 

ANODES 

Behavior of CuP and OFHC Cu anodes under electrodeposition 
conditions, 17:28647 (R;US) 

Determination of optimum electrolyte composition for molten 
carbonate fuel cells: Quarterly technical progress report, 
October-December 1987, 17:28512 (R;US) 


ANTARCTICA 
Carbon Cycle 


Development of metal-coated ceramic anodes molten carbonate 
fuel cells: First interim technical progress report, September 
30, 1985—December 31, 1985, 17:28506 (R;US) 

Microwave processing of tantalum capacitor anodes, 17:28649 
(R;US) 

Sulfur tolerant anode materials: Quarterly report, January 1— 
March 31, 1988, 17:28513 (R;US) 

Sulfur tolerant anode materials: Quarterly report, October 1— 
December 31, 1986, 17:28514 (R;US) 

Sulfur tolerant anode materials: Quarterly report, October 1— 
December 31, 1987, 17:28515 (R;US) 

ANSTO 

Environmental survey at Lucas Heights Research Laboratories, 

1990, 17:29275 (R;AU) 
ANTARCTIC OCEAN 

A statistical study of atmosphere-sea ice interactions in the 
Southern Ocean, 17:29648 (RA;US) 

Detection of temperature and sea ice extent changes in the 
Antarctic and Southern Ocean, 17:29282 (RA;US) 

Possible impacts of ozone depletion on trophic interactions and 
biogenic vertical carbon flux in the Southern Ocean, 17:29319 
(RA;US) 

The Southern Ocean: Its involvement in global change, 
17:29636 (RA;US) 

The influence of sea ice on the structure and function of south- 
ern ocean ecosystems, 17:29660 (RA;US) 

The record of global change in circum-Antarctic marine sedi- 
ments, 17:29675 (RA;US) 

The role of the Southern Ocear/sea ice interaction in global cli- 
mate change, 17:29638 (RA;US) 

Variability of Antarctic sea ice, 17:29620 (RA;US) 

Variations of extent, area, and open water of the polar sea ice 
covers: 1978-1987, 17:29622 (RA;US) 

ANTARCTIC REGIONS 

See also ANTARCTICA 

A polar climate iteration?, 17:29334 (RA;US) 

A review of the Antarctic region ice phenomena based on satel- 
lite images, 17:29627 (RA;US) 

Application of aerial photographs to registration of dynamic phe- 
nomena in polar environment, 17:29461 (RA;US) 

Glacial marine sediments from the Antarctic Peninsula: A 
record of climate change and glacial fluctuations during the 
late holocene, 17:29680 (RA;US) 

Observation of ozone and related quantities by the Japanese 
Antarctic Research Expedition, 17:29350 (RA;US) 

Properties of the Antarctic ice sheet derived from passive mi- 
crowave data, 17:29435 (RA;US) 

Spatial and temporal characteristics of the little ice age: The 
Antarctic ice core record, 17:29343 (RA;US) 

Studies of —40C isothermal layers at high latitudes, 17:29306 
(RA;US) 

The Antarctic glacial geologic record and GCM modeling: A 
test, 17:29456 (RA;US) 

ANTARCTICA 
Ambient Temperature 

Antarctic sea ice and temperature variations, 17:29312 (RA;US) 

Cloud radiative effects and associated changes in tropospheric 
temperatures and winds at the South Pole during austral win- 
ter, 17:29296 (RA;US) 

Atmospheric Circulation 

Climatic impacts of the boundary layer circulation over Antarc- 
tica, 17:29309 (RA;US) 

On the relationship between Antarctic katabatic winds and 
large-scale tropospheric circulations, 17:29298 (RA;US) 

Study of the influence of gravity flows on the Antarctic circula- 
tion using simulations with the French general circulation 
model, 17:29308 (RA;US) 

Atmospheric Precipitations 

Precipitation trends over polar ice sheets from atmospheric 

moisture fluxes, 17:29297 (RA;US) 
Carbon Cycle 

Microbial mineralization in soils and plant material from Antarc- 

tica, 17:29322 (RA;US) 
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ANTARCTICA 
Climatic Change 


Climatic Change 
Recent changes in the coastal regions of Antarctica docu- 
mented by landsat images, 17:29628 (RA;US) 
Glaciers 
ice front fluctuations of the Shirase glacier, East Antarctica, 
17:29454 (RA;US) 
The velocity field of Antarctic outlet glaciers, 17:29458 (RA;US) 
Greenhouse Effect 
Depletion in Antarctic ozone and associated climatic change, 
17:29345 (RA;US) 
Ice 
Mass balance of Antarctica and sea level change, 17:29668 
(RA;US) 
Model studies of the effects of global warming and Antarctic sea 
ice changes on Antarctic and global climates, 17:29637 
(RA;US) 
ice Caps 
A post-cromerian rise in sea level, 17:29670 (RA;US) 
A search for short-term variations in the flow of ice stream B, 
Antarctica, 17:29457 (RA;US) 
The impact of global warming on the Antarctic mass balance 
and global sea level, 17:29452 (RA;US) 
The surface condition on the Antarctic ice sheet, 17:29310 
(RA;US) 
Lakes 
Changes in ice cover thickness and lake level of Lake Hoare, 
Antarctica, 17:29672 (RA;US) 
Paleoclimatology 
Polar ice cores: Climatic and environmental records, 17:29332 
(RA;US) 
Paleontology 
Holocene meltwater variations recorded in antarctic coastal ma- 
rine benthic assemblages, 17:29664 (RA;US) 
Weather 
Plateau Weather: A synoptic study of IAGO and ANARE AWS 
observations in East Antarctica, 17:29299 (RA;US) 
The polar automatic weather station project of the University of 
Wisconsin, 17:29281 (RA;US) 
ANTENNAS 
Development of the SRAM T DFTU/JTA antenna system, 
17:29241 (R;US) 
Second annual progress report of the Millimeter Wave Cloud 
Profiling Radar System (CPRS), 17:29361 (R;US) 
ANTHRACITE 
A surface area/porosity investigation of four coals: Upper 
Freeport; Illinois No. 6; New Zealand Stockton; and Panther 
Valley: Quarterly technical progress report No. 11, April 1— 
June 30, 1990, 17:27361 (R;US) 
ANTI-D NEUTRAL MESONS 
Observation of D-bar®—.K*2~ p° produced in interactions of 40- 
70 GeV neutrons with hydrogen, carbon and aluminium, 
17:29994 (R;SU;In Russian) 
ANTIBODIES 
See also MONOCLONAL ANTIBODIES 
Preparation of radiopharmaceuticals labeled with metal radionu- 
clides: Progress report, July 1, 1988—June 30, 1992, 
17:29737 (R;US) 
ANTIFERROMAGNETIC MATERIALS 
Elastic and inelastic neutron diffraction on antiferromagnetic 
Bi2CuO,, 17:30167 (IA;CS) 
ANTIMONY 
Contamination of the arctic air during the megahaze vent in late 
winter, 1986, 17:29346 (RA;US) 
ANTIMONY 125 
Deposition and resuspension of antimony-125 and cesium-137 
in the soil-plant system in the environment of a nuclear fuel 
reprocessing plant, 17:27685 (R;US) 
ANTIPROTON REACTIONS 
Proton spectrum from the p-bard—nzps annihilation reaction, 
17:30076 (R;SU) 
APARTMENT BUILDINGS 
Glass-covered balconies with high efficient utilization of passive 
solar heating, 17:28539 (R;DK;In Danish) 
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APPARATUS 
See EQUIPMENT 


APPLIANCES 
See also CLOTHES DRYERS 
ELECTRIC APPLIANCES 
WOOD BURNING APPLIANCES 
Status of European appliance standards, 17:28543 (R;US) 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 


APS STORAGE RING 
See ADVANCED PHOTON SOURCE 
AQUATIC ECOSYSTEMS 

Coastal impacts (Impacts to coastal habitat and land uses re- 
sulting from oil and gas development), 17:27592 (RA;US) 

Ecological monitoring (Monitoring the marine ecosystems af- 
fected by oil and gas development), 17:27593 (RA;US) 

Exreme ‘°C depletion in marine stromatolitic environments: Evi- 
dence to Baerstschi effect, 17:29699 (IA;IL) 

Joint meeting of the Group of Experts on Effects of Pollutants 
(GEEP) and Group of Experts on Methods, Standards and In- 
tercalibration (GEMSI), 17:29703 (R;XU) 

Reference methods and materials. A programme of support for 
regional and global marine pollution assessments, 17:29696 
(:XU) 

Remote sensing, 17:29580 (RA;US) 

AQUATIC ORGANISMS 

See also CETACEANS 

FISHES 
MOLLUSCS 
PLANKTON 

Comparative toxicity test of water-accommodated fractions of 
oils and oil dispersants to marine organisms, 17:27582 (|;XU) 

Contaminant monitoring programmes using marine organisms: 
Quality assurance and good laboratory practice, 17:28816 
(1;XU) 

Produced water radionuclide hazard/risk assessment, Phase 1, 
17:29615 (R;US) 

ARC WELDING 

See also GAS METAL-ARC WELDING 

An integrated optical sensor for GMAW feedback control, 
17:28933 (R;US) 

ARCHAEOLOGICAL SPECIMENS 
The Lucas Heights obsidian program, 17:28829 (IA;AU) 
ARCHAEOLOGY 

The Maon synagogue Menorah marble fragments - reconstruc- 

tion based on stable isotopes analysis, 17:28841 (IA;IL) 
ARCTIC HAZE 

AGASP-Ill, polar lows and CEAREX Norwegian arctic flight pro- 
gram, Spring 1989, 17:29344 (RA;US) 

Arctic haze and air pollution, 17:29339 (RA;US) 

Contamination of the arctic air during the megahaze vent in late 
winter, 1986, 17:29346 (RA;US) 

individual particle analysis of the springtime arctic aerosol, 
1983-1989, 17:29357 (RA;US) 

Polar regions and global change: The role of remote sensing, 
17:29283 (RA;US) 

The influence of Arctic haze and radiatively active trace gases 
on the arctic climate, 17:29338 (RA;US) 

ARCTIC OCEAN 
See also BEAUFORT SEA 
CHUKCHI SEA 

Arctic sea ice balance and climate, 17:29634 (RA;US) 

Environmental marine geology of the Arctic Ocean, 17:29678 
(RA;US) 

Ice thickness and vertical heat flux in the Arctic Ocean, 
17:29652 (RA;US) 

Laboratory studies of exchange between a polar and a subpolar 
basin, 17:29644 (RA;US) 

Late quaternary paleoceanography and paleoclimatology from 
sediment cores of the eastern Arctic Ocean, 17:29674 (RA;US) 

Mathematical modeling in studies of Arctic Ocean circulation, 
17:29645 (RA;US) 





Perennial water stratification and the role of basal freshwater 
flow in the mass balance of the Ward Hunt Ice Shelf, Cana- 
dian High Arctic, 17:29653 (RA;US) 

Sea ice and the Arctic Ocean: Issues in climate and hydrology, 
17:29635 (RA;US) 

Sea ice variability in the Nordic Seas, 17:29621 (RA;US) 

Seasonal mean ice motion in the Arctic basin, 17:29641 (RA;US) 

Sediment-Laden sea ice in the Arctic Ocean: Implications for 
climate, environment and sedimentation, 17:29677 (RA;US) 

Surface currents in the Arctic Ocean during the last 250 ka: 
Composition of ice-rafted Detritus (IRD) as a key for ice drift 
directions, 17:29679 (RA;US) 

The Arctic Ocean eigen oscillations, 17:29657 (RA;US) 

Tidal water and ice dynamics in the Arctic Ocean, 17:29643 
(RA;US) 

Tracing upper waters in the Arctic Ocean, 17:29656 (RA;US) 

Variations of extent, area, and open water of the polar sea ice 
covers: 1978-1987, 17:29622 (RA;US) 

ARCTIC REGIONS 
Air Pollution 

Arctic haze and air pollution, 17:29339 (RA;US) 

Chemical changes in the Arctic troposphere at polar sunrise, 
17:29333 (RA;US) 

Contamination of U.S. Arctic ecosystems by long-range trans- 
port of atmospheric contaminants, 17:29284 (RA;US) 

Deposition of metals from the atmosphere at the North Pole 
compared to background regions of the northwestern USSR, 
17:29347 (RA;US) 

Individual particle analysis of the springtime arctic aerosol, 
1983-1989, 17:29357 (RA;US) 

The influence of Arctic haze and radiatively active trace gases 
on the arctic climate, 17:29338 (RA;US) 

Ambient Tem 

Polar forcing of natural variability of the atmospheric climate, 

17:29291 (RA;US) 
Carbon Cycle 

Effects of global change on net ecosystem carbon flux of arctic 
tussock tundra, 17:29315 (RA;US) 

The role of tundra and taiga systems in the global methane bud- 
get, 17:29316 (RA;US) 

Trajectory analysis of the atmospheric carbon dioxide bimodal 
distribution in the arctic, 17:29321 (RA;US) 

Climates 

Climate-related research in Svalbard, 17:29328 (RA;US) 

Low-frequency variability of polar atmosphere due to blocking 
formations: A numerical experiment of blocking, 17:29294 
(RA;US) 

Climatic Change 

Arctic Environmental Data Directory, 17:29285 (RA;US) 

Baseline studies for monitoring global climatic change in the 
Arctic environment; A remote sensing-spatial data base ap- 
proach, 17:29280 (RA;US) 

Paleolimnologic evidence of high arctic late quaternary paleoen- 
vironmental change: Truelove Lowland, Devon Island, 
N.W.T., Canada, 17:29662 (RA;US) 

The Toolik Lake project: Terrestrial and freshwater research on 
change in the arctic, 17:29661 (RA;US) 

Clouds 

Cloud radiation interaction and the Earth's climate: Relevance 

to the climate of the Arctic, 17:29290 (RA;US) 
Energy Balance 

On the effect of global warming on the snowmelt in an arctic 

permafrost area, 17:29300 (RA;US) 
Glaciers 

Meltwater runoff lag from arctic glaciers and ice caps during 

global warming, 17:29671 (RA;US) 
Greenhouse Effect 

A review of arctic gas hydrates as a source of methane in global 
change, 17:29337 (RA;US) 

Potential effects of global warming on calving caribou, 17:29449 
(RA;US) 

Thermal and hydrologic responses of an arctic watershed to cli- 
matic warming, 17:29673 (RA;US) 


Ice 
Contour mapping of arctic basin ice roughness parameters, 
17:29625 (RA;US) 
interannual variability of monthly sea ice distributions in the 
North Polar region, 17:29624 (RA;US) 
ice Caps 
Meltwater runoff lag from arctic glaciers and ice caps during 
globai warming, 17:29671 (RA;US) 
Meteorology 
A comprehensive collection of arctic meteorological soundings 
for use in climate studies, 17:29287 (RA;US) 
Paleoclimatology 
Project CELIA: Climate and environment of the last interglacial 
(Isotope stage 5) in Arctic and subarctic North America, 
17:29681 (RA;US) 
Permafrost 
Methane and nitrous oxide in arctic permafrost, 17:29486 (RA;US) 
ARGENTINA 
Temperature distribution of underground waters in the Llanura 
Tucumana geothermal area, Argentina, 17:28064 (RA;US) 
ARGON 
Time- and space-resolved rf-plasma measurements from a 
displacement- current-based electric probe diagnostic, 
17:30216 (R;US) 
ARGON METHOD 
See ISOTOPE DATING 
ARGONNE SUPERCONDUCTING LINAC 
See ATLAS SUPERCONDUCTING LINAC 
ARMOR 
Shrapnel protection testing in support of the proposed Site 300 
Contained Firing Facility, 17:29255 (R;US) 
ARMS CONTROL 
A tiltmeter-based weighing device, 17:28636 (R;US) 
APSTNG: Neutron interrogation for detection of explosives and 
drugs and nuclear and CW materials, 17:28633 (R;US) 
Acoustic resonance spectroscopy in arms control monitoring, 
17:28634 (R;US) 
Authentication algorithm for the universal authenticated item 
monitoring systems (AIMS), 17:28638 (R;US) 
Reflective particle technology for identification of critical compo- 
nents, 17:28640 (R;US) 
Understanding correlation coefficients in treaty verification, 
17:28632 (R;US) 
Universal Authenticated Item Monitoring System (AIMS) second 
generation equipment, 17:28639 (R;US) 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ALKYLATED AROMATICS 
BENZENE 
CONDENSED AROMATICS 
DDT 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
Development of high temperature catalytic membrane reactors, 
17:28870 (R;US) 
Enhancement of activity and selectivity by Metal-Support Inter- 
actions (MSI): Progress report, September 1, 1988—June 30, 
1991, 17:28859 (R;US) 
High temperature catalytic membrane reactors, 17:28578 (R;US) 
Simulation of ethylbenzene dehydrogenation in microporous 
catalytic membrane reactors, 17:28577 (R;US) 
ARSENIC 
Contamination of the arctic air during the megahaze vent in late 
winter, 1986, 17:29346 (RA;US) 
ASH CONTENT 
Coal surface control for advanced fine coal flotation: Final re- 
port, October 1, 1988—March 31, 1992, 17:27176 (R;US) 
Integrated production/use of ultra low-ash coal, premium liquids 
and clean char: [Quarterly] report, December 1, 1991— 
February 29, 1992, 17:27347 (R;US) 
The use of starch to enhance sulfur and ash removal from coal 
by selective oil agglomeration: Quarterly technical progress 
report No. 12, July 1-September 30, 1990, 17:27362 (R;US) 
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ASHES 


ASHES 

See also FLY ASH 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, November 1991—January 
1992, 17:27478 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 8, 
February, March, and April, 1989, 17:27400 (R;US) 

Research on thermophoretic and inertial aspects of ash particle 
deposition on heat exchanger surfaces in coal-fired equip- 
ment: Final technical report, September 1, 1986—April 30, 
1990, 17:27508 (R;US) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 21, October 1—December 31, 
1991, 17:27507 (R;US) 

ASIA 
See also CHINA 
ISRAEL 
JAPAN 
SYRIA 
TIBET 
USSR 

Study on characteristics and evolution of the high Asia 
cryosphere and its effects on natural environments of the 
earth, 17:29311 (RA;US) 

Winter COz flux from ecosystems in northeast Asia, 17:29445 
(RA;US) 

ASPHALTENES 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Technical report, 1 December 1991-29 
February 1992, 17:27339 (R;US) 

Characterization of oil and gas reservoir heterogeneity: Techni- 
cal progress report, October 1, 1991—December 31, 1991, 
17:27524 (R;US) 

Characterization of oil and gas reservoir heterogeneity: Techni- 
cal progress report, January 1, 1992—March 31, 1992, 
17:27523 (R;US) 

Characterization of oil and gas reservoir heterogeneity: Techni- 
cal progress report, July 1, 1991-—September 30, 1991, 
17:27525 (R;US) 

Characterization of petroleum source rocks by pyrolysis-mass 
spectroscopy gas evolution profiles, 17:27529 (R;US) 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lyst extrudates: Quarterly progress report, December 20, 
1991—March 20, 1992, 17:28871 (R;US) 

High temperature ceramic membrane reactors for coal liquid 
upgrading: Quarter report No. 9, September 21, 1991— 
December 20, 1991, 17:27311 (R;US) 

ASSE SALT MINE 

Geotechnical and large-scale numerical studies of direct 
ultimate storage of fuel elements. Part project |. Thermal sim- 
ulation of drift emplacement. Final report (5. report), 17:27794 
(I;DE;in German) 

ASTEROIDS 
Airblast damage from small asteroids, 17:29899 (R;US) 
ATF TORSATRON 

Dimensionless scaling of confinement in ATF, 17:30209 (R;US) 

Fluctuation studies of ECH plasmas in the ATF torsatron, 
17:30210 (R;US) 

ATLANTIC OCEAN 
See also IRISH SEA 
WEDDELL SEA 

A coupled, zonally averages atmosphere-ocean model: Variabil- 
ity of the thermohaline circulation, 17:29642 (RA;US) 

Evaluation of the gas production economics of the gas hydrate 
cyclic thermal injection model, 17:27601 (R;US) 

Physical oceanography and pollutant transport (Oceanography 
and its effects on offshore oil and gas impacts), 17:27589 
(RA;US) 

ATLAS SUPERCONDUCTING LINAC 

First operational experience with the positive-ion injector of AT- 
LAS, 17:29081 (R;US) 

Research and development of superconducting linear accelera- 
tors for neutral particle beam applications, 17:29079 (R;US) 
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ATMOSPHERIC CHEMISTRY 

Atmospheric chemistry and climate predictability: Towards an 
advanced climate model, 17:29400 (R;US) 

Effects of increasing methane on tropospheric and stratospheric 
chemistry, 17:29398 (R;US) 

Stratospheric aircraft: Impact on the stratosphere?, 17:29382 
(R;US) 

ATMOSPHERIC CIRCULATION 

A high resolution compiex terrain dispersion study in the Rocky 
Flats, Colorado vicinity, 17:29380 (R;US) 

Detection of high latitude atmospheric circulation changes using 
satellite data, 17:29279 (RA;US) 

Study of the influence of gravity flows on the Antarctic circula- 
tion using simulations with the French general circulation 
model, 17:29308 (RA;US) 

ATMOSPHERIC EXPOSURE CHAMBERS 

See EXPOSURE CHAMBERS 

ATMOSPHERIC PRECIPITATIONS 
See also RAIN 
SNOW 
Guidelines for the determination of selected trace metals in 
aerosols and in wet precipitation, 17:28875 (1;XU) 

ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC CLOUDS 

See RADIOACTIVE CLOUDS 
ATOMIC ENERGY 

See NUCLEAR ENERGY 
ATOMIC ENERGY OF CANADA LTD 

See also CHALK RIVER NUCLEAR LABS 

Progress report - physical sciences - physics division 1991 July 
01 - December 31, 17:30299 (R;CA) 

ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 

See NUCLEAR WEAPONS 
ATOMS 

Theories of extended objects and composite models of parti- 
cles, 17:29924 (R;XA) 

ATR REACTOR 

Fission product transport and behavior during two postulated 
loss of flow transients in the air, 17:28322 (R;US) 

Natural convection heat transfer analysis of ATR fuel elements, 
17:28240 (R;US) 

AUTOMATION 

Venturesome programmable automation and the international 
instructions, standards and requirements: A preliminary 
study, 17:30397 (R;Fl;in Finnish) 

AUTOMOBILE EFFICIENCY STANDARDS 

See AUTOMOBILES 

STANDARDS 
AUTOMOBILES 

Federal Alternative Fuel Program light duty vehicle operation: 
First annual report to Congress, fiscal year 1991, 17:28563 
(R;US) 

Reduction in global warming due to fuel economy improvements 
and emissions control of criteria pollutants: New US light-duty 
vehicles (1968-1991), 17:29273 (R;US) 

AUTOMOTIVE FUELS 

Alternative Fuel Evaluation Program: Alternative Fuel Light Duty 
Vehicle Project - Data collection responsibilities, techniques, 
and test procedures, 17:28629 (R;US) 

The environment and the use of alternative fuels, 17:29363 
(R;NL;In Dutch) 
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See IMAGES 

AVIATION PERSONNEL 

The development of in vitro mutagenicity testing systems using 
T-lymphocytes: Research progress report, November 1, 
1989—April 30, 1992, 17:29842 (R;US) 

AXIAL SYMMETRY 

On the equivalence between the Schwinger and axial models, 

17:29912 (R;BR) 





AZULENE 


The dynamics of azulene in liquids and compressed gases on 
ultrafast timescales, 17:28883 (R;US) 


B CODES 

BIMOND: Monotone bivariate interpolation code, 17:30344 
(CM;US) 

BOAST-VHS: 3d 3-phase black oil applied simulator, 17:30345 
(CM;US) 

B MESONS 

See also B NEUTRAL MESONS 

Angular correlations in the decays B — VV using heavy quark 
symmetry, 17:29974 (R;DE) 

Comments on particle identification at the B factory, 17:30019 
(R;US) 

Covariant trace formalism for heavy meson s-wave to p-wave 
transitions, 17:29985 (R;XA) 

Rare decays B — X,++ in the standard model, 17:29979 (R;DE) 

Recent developments in the theory of heavy-quark decays, 
17:30004 (R;US) 

B NEUTRAL MESONS 

A new determination of the B°anti B° oscillation strength, 

17:30007 (R;DE) 
BABESIDAE 

A serological survey using ELISA for Babesia bovis infection of 
cattle in Turkey, 17:29782 (RA;XA) 

Evaluation of an indirect ELISA for the diagnosis of Babesia bo- 
vis in Uruguay, 17:29784 (RA;XA) 

The use of ELISA for the diagnosis of Babesia bovis in cattle in 
Mexico, 17:29783 (RA;XA) 

BACKSCATTERING 
Enhanced depth and mass resolution with HIRBS, 17:30175 
(IA;AU) 
BACON 
See MEAT 
BACTERIA 
See also AEROMONAS 
BRUCELLA 
ESCHERICHIA COLI 
MYCOBACTERIUM 
RHODOPSEUDOMONAS 
RHODOSPIRILLUM 

A method of genetically engineering acidophilic, heterotrophic, 
bacteria by electroporation and conjugation, 17:29731 (PA;US) 

Biological conversion of synthesis gas: [Quarterly] technical re- 
port No. 2-1, September 5, 1991—December 4, 1991, 
17:28015 (R;US) 

Environmental factors affecting distribution and abundance of 
bacteria, fungi and protozoa in subsurface sediments of the 
Upper Atlantic Coastal Plain, USA, 17:29749 (R;US) 

Prevalence of Chlamydia psittaci infections in domestic rumi- 
nants in Mexico, determined by an indirect ELISA and 
isolation of Chiamydiae, 17:29777 (RA;XA) 

BAG MODEL 

Studies on phenomenological hadron models with chiral sym- 

metry, 17:29945 (R;DE;in German) 
BALLISTIC MISSILE DEFENSE 

Steps towards a global system of defense, 17:29270 (R;US) 

The Core Support Module: Open architecture basis for SDIO 
command centers, 17:29271 (R;US) 

BALLOONS 
Energy and Technology Review, 17:29251 (R;US) 
BALNEOLOGY 
Radon exposure of staff in German (W) balneotherapy, 
17:29820 (IA;AT) 
BANKS 
See COMMERCIAL BUILDINGS 
BARC 

Laser and Plasma Technology Division : annual report (1990- 

91), 17:30207 (R;IN) 
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BARGES 
ORNL RAIL & BARGE DB: Network database, 17:30343 (CM;US) 
BARIUM COMPOUNDS 
See also BARIUM FLUORIDES 
BARIUM OXIDES 

A simple method of quality control of the HTSC’s, 17:30169 
(IA;SU;In Russian) 

Effect of various factors on completeness and stoichiometry of 
precipitation of charge for YBa2Cu307 compositions, 
17:28877 (IA;SU;In Russian) 

High temperature superconductivity and ferroelectricity in metal 
oxides, 17:30198 (IA;SU;in Russian) 

Radiation-stimulated phase transition in YBapCu,O, monocrys- 
tals, 17:28725 (IA;SU;in Russian) 

BARIUM FLUORIDES 

Fabrication of self-lubricating hard coatings by ion beam tech- 
niques: Annual progress report (Tribology Program) 1989, 
October 1988-September 1989, 17:28572 (R;US) 

Fabrication of self-lubricating hard coatings by ion beam tech- 
niques: Annual progress report (Tribology Program) 1990, 
October 1989-September 1990, 17:28573 (R;US) 

BARIUM OXIDES 

A new magnetron geometry for RF depos 
Y,BazCug,Osub(7-x) thin films, 17:28722 (IA;IN) 

Extrusion of metal oxide superconducting wire, tube or ribbon, 
17:28734 (PA;US) 

Infrared phonon structure in epitaxial films of Tl,CazBazCu,04 
at low temperatures, 17:28729 (R;US) 

NOR investigations in REBazCu,0. (RE=Y, Sm, Gd, Dy, Ho, Er 
and Dy), 17:30133 (IA;IN) 

Shape-memory effect in Y-Ba-Cu-O, 17:28719 (IA;IN) 

Spontaneous strain and cell volume behaviour of Y-Ba-Cu-O 
with temperature and oxygen stoichiometry, 17:28720 (IA;IN) 

Statics and kinetics of oxygen ordering in the oxide supercon- 
ductor YBazCu,0-_, 17:28731 (R;US) 

Thermodynamics of T-O transformation in YBa2Cu3Osub(7-6), 
17:28721 (IA;IN) 

BARLEY 

The effect of low doses of gamma irradiation on common bunt 
and covered smut diseases in wheat and barley seeds 
(Tilletia Caries, T. Foetida and Ustilago Hordei), 17:29752 
(R;SY;In Arabic) 

BARYON RESONANCES 
See BARYONS 
BARYONS 
See also CHARMED BARYONS 
NUCLEONS 
Baryons in the future at LAMPF, 17:30017 (R;US) 
BASALT 
Ar-Ar geochronology of basalt in Makhtesh Ramon, 17:29551 
(IA;IL) 
BASEDOW’S DISEASE 
See HYPERTHYROIDISM 
BASEMENTS 

Binghamton State Office Building: Decontamination of the base- 
ment mechanical room, 17:29276 (R;US) 

Comparison of effectiveness of sub-slab ventilation systems for 
indoor radon mitigation: A numerical study, 17:28544 
(R;US;In French) 

BATTELLE PACIFIC NORTHWEST LABORATORIES 

An exploratory investigation of the translation of Pacific North- 
west Laboratory's print manuals system to an on-line manuals 
system, 17:30408 (R;US) 

BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAM BUNCHING 

Damping the x-mode instability in the SLC damping rings with a 

passive cavity, 17:29072 (R;US) 
BEAM DYNAMICS 

See also BEAM BUNCHING 

Beam dynamics in accelerating structures: Simulation of 
multibunch motions due to transverse wake field in the accel- 
erating structures for JLC, 17:29067 (RA;JP) 
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BEAM DYNAMICS 


Beam-loading stability in synchrotrons with a higher rf harmonic, 
17:29069 (R;US) 
Effects of the second harmonic cavity on rf capture and transi- 
tion crossing, 17:29058 (R;US) 
Laser acceleration and nonlinear beam dynamics: Final techni- 
cal report, 17:29062 (R;US) 
Recent efforts on nonlinear dynamics, 17:29078 (R;US) 
Tracking study of hadron collider boosters, 17:29077 (R;US) 
BEAM FOCUSING MAGNETS 
Asingle beam laser tracker as an alignment tool, 17:29144 (R;US) 
BEAM INJECTION 
See also NEUTRAL ATOM BEAM INJECTION 
Analysis of periodic transient beam loading of the AGS, 
17:29060 (R;US) 


Static and transient beam loading of a synchrotron, 17:29061 


(R;US) 
BEAM MONITORING 
Beam profile measurement by counting X-ray emitted from tar- 
get wire, 17:29108 (RA;JP) 
Method of the measurement of supersmall beam size in electron- 
positron colliders by Compton scattering, 17:29110 (RA;JP) 
BEAM MONITORS 
A beam-loss distribution monitor (LDM), 17:29120 (RA;JP) 
Application of coherent synchrotron radiation to the bunch 
length monitor for JLC, 17:29166 (RA;JP) 
Beam instrumentation at KEK, 17:29097 (RA;JP) 
BEAM OPTICS 
A computer algorithm for automatic beam steering, 17:29065 
(R;US) 
Coherent nuclear resonant optics for third generation syn- 
chrotron radiation sources, 17:29057 (R;US) 
Tuning of final focus system for future linear colliders, 17:29128 
(RA;JP) 
BEAM TRANSPORT 
The Booster to AGS beam transfer fast kicker systems, 
17:29085 (R;US) 
BEAM-PLASMA SYSTEMS 
The space-time evolution of the beam-type parametric instability 
of a plasma with non-uniform pump field, 17:30234 (R;UA;in 
Russian) 
BEAUFORT SEA 
Physical oceanography and pollutant transport (Oceanography 
and its effects on offshore oil and gas impacts), 17:27589 
(RA;US) 
BEAUTY MESONS 
The decay of strange bottom into vector mesons, 17:29975 
(R;DE) 
BEAUTY PARTICLES 
See also BMESONS 
BEAUTY MESONS 
Measurement of the bottom hadron lifetime at the Z° reso- 
nancce, 17:30018 (R;US) 
BEEF 
See MEAT 
BEHAVIOR 
Nuclear medicine and imaging research (quantitative studies in 
radiopharmaceutical science): Progress report, January 1, 
1992—December 31, 1992, 17:29736 (R;US) 
BENTONITE 
The use of some Syrian minerals (tuff and bentonite) for the 
treatment of radioactive wastes, 17:27723 (R;SY;In Arabic) 
BENZENE 
Further development and testing of immission measuring tech- 
niques for organic compounds with health risks, 17:29383 
(R;DE;In German) 
BENZOFURANS 
Control of catalytic hydrotreating selectivity with ammonia: 
[Quarterly] report, January 1, 1992-March 31, 1992, 
17:27297 (R;US) 
BERING SEA 
Multiyear variability of atmospheric circulation shifts over the 
North Pacific and a method to forecast ice cover on the 
Okhotsk and Bering Seas, 17:29313 (RA;US) 
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Sea surface temperature anomalies in the North Pacific, their 
connection with atmospheric processes in transitional sea- 
sons and ice variability in the Bering and Okhotsk Seas, 
17:29647 (RA;US) 

BERL SADDLES 
See COLUMN PACKING 
BERYLLIUM 

Tungsten alloy oxidation behavior in air and steam: Fusion 

Safety Progran/activation products task, 17:30258 (R;US) 
BERYLLIUM 10 

AMS at the University of Pennsylvania FN tandem: highlights 
and review, 17:28839 (IA;AU) 

AMS with the Rutgers tandem, 17:28819 (IA;AU) 

Accelerator mass spectrometry at Lucas Heights: potential, 
plans and first experience, 17:28828 (IA;AU) 

BERYLLIUM MODERATORS 

See BERYLLIUM 

BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DECAY 

Sampling the fermi distribution for B-decay energy input to 

EGS4, 17:30102 (R;US) 
BEVERAGES 
Irradiation of agricultural products to reduce post-harvest losses 
in Brazil, 17:29761 (RA;XA) 
BHABHA ATOMIC RESEARCH CENTER 
See BARC 
BINARY MIXTURES 
Traveling-wave convection in binary fluid mixtures, 17:28986 
(RA;US) 
BINARY STARS 
Effects of spiral shocks on disk emission lines, 17:30105 (R;XA) 
BINDERS 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
October 30, 1991—January 2, 1992, 17:27242 (R;US) 

BIOADSORBENTS 

An investigation of the kinetics and hydrodynamics of the ad- 
sorption of dissolved metals by an immobilized bioadsorbent, 
17:29487 (RA;US) 

BIOASSAY 

The development of in vitro mutagenicity testing systems using 
T-lymphocytes: Research progress report, November 1, 
1989—April 30, 1992, 17:29842 (R;US) 

BIOCENOSES 
See ECOSYSTEMS 
BIOCONVERSION 

Tenth international symposium on environmental biogeochem- 
istry: Final technical report, December 15, 1990—-December 
14, 1991, 17:28030 (R;US) 

BIOGAS 
See METHANE 
BIOGEOCENOSES 
See ECOSYSTEMS 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOLOGICAL WASTES 
See also SEWAGE SLUDGE 
URINE 

Effect of gamma irradiation on the nutritive value of some Syrian 

agricultural residues, 17:27996 (R;SY;In Arabic) 
BIOMASS 

Bibliography of Finnish bioenergy and peat literature 1988- 
1989, 17:27460 (R;Fl;In Finnish) 

Molecular biology in studies of oceanic primary production, 
17:29616 (R;US) 

Northeast Regional Biomass Energy Program: Progress report, 
9th year, October-December 1991, 17:28018 (R;US) 

Northeast Regional Biomass Energy Program: Quarterly report, 
9th year, January-March 1992, 17:28019 (R;US) 

Norwegian bioenergy research: Evaluation and fundamental fu- 
ture challenges, 17:28020 (R;NO;In Norwegian) 





BIOMASS CONVERSION PLANTS 

Control and regulation of biogas plants: Partial-project. Charac- 
terization of microbial conditions during biomass conversion 
by determination of the number, type and activity of bacteria 
which produce methane and break down fatty acids, 
17:28028 (1;DK;In Danish) 

Control and regulation of biogas systems: Partial project 1: Lab- 
oratory determination of methanogenetic activity using 
transportable equipment, 17:28029 (1;DK;in Danish) 

BIOMEDICAL RADIOGRAPHY 

Application of synchrotron radiation to medical imaging, 

17:29744 (IA;AU) 
BIOREACTORS 

Development of a novel sensor for bioreactor operation, 
17:28025 (R;US) 

Investigation into the dependence of the efficiency of sludge di- 
gestion on mixing in the digester. Final report, 17:28027 
(|;DE;In German) 

BIRDS 

See also FOWL 

Coastal and marine birds, 17:27584 (RA;US) 
BISMUTH 209 TARGET 

Revision of (N,E)-scattering amplitude and neutron polarizability 
estimations from total cross sections of Bi and Pb, 17:30083 
(R;SU;In Russian) 

BISMUTH OXIDES 

Intermediate temperature electrolytes for SOFC, 17:28504 
(RUS) 

Superconducting multilayer structures grown by ALL-MBE, 
17:28736 (R;US) 

BITTER SPAR 
See DOLOMITE 
BITUMENS 

Process for separation of hydrocarbon from tar sands froth, 

17:27621 (PA;CA) 
BITUMINOUS COAL 
Activation Energy 

Determination and correlation of coal data: Nonisothermal TGA- 
analysis of 10 coals, their derived chars and pyrolyses, 
17:27514 (1;DK) 

Agglomeration 

The use of starch to enhance sulfur and ash removal from coal 
by selective oil agglomeration: Quarterly technical progress 
report No. 12, July 1—-September 30, 1990, 17:27362 (R;US) 

Ash Content 

Integrated production/use of ultra low-ash coal, premium liquids 
and clean char: [Quarterly] report, December 1, 1991— 
February 29, 1992, 17:27347 (R;US) 

Chemical Analysis 

Molecular accessibility in solvent swelled coal: Quarterly report, 

17:27374 (R;US) 
Chemical Composition 

Graphic values for some organic constitutents of beneficiated 
coal samples: [Quarterly] report, December 1, 1991—February 
29, 1992, 17:27196 (R;US) 

Novel concept development of an internal recirculation catalyst 
for mild gasification: Progress report, March 1, 1988—May 31, 
1988, 17:27227 (R;US) 

Novel concept development of an internal recirculation catalyst 
for mild gasification: Progress report, June 1, 1988—August 
31, 1988, 17:27226 (R;US) 

Chemical Reactions 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Quarterly report, December 1, 1991—February 29, 
1992, 17:27386 (R;US) 

Chlorine Compounds 

Thermal treatment for chlorine removal from coal: [Quarterly] 
technical report, December 1, 1991—February 29, 1992, 
17:27341 (R;US) 

Cleaning 

A novel technique for evaluating cleaned fine and ultrafine coal: 
Technical report, 1 December 1991-29 February 1992, 
17:27193 (R;US) 


BITUMINOUS COAL 
Desulfurization 


Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, October-December 1991, 17:27243 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report no. 7, August 1—October 31, 1989, 
17:27173 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report no. 9, February 1, 1990—April 30, 
1990, 17:27175 (R;US) 

Coal Liquetaction 

Coal-derived promoters for the liquefaction of Illinois coal: 
[Quarterly] technical report, December 1, 1991—February 29, 
1992, 17:27343 (R;US) 

Combustion Kinetics 

Determination and correlation of coal data: Nonisothermal TGA- 
analysis of 10 coals, their derived chars and pyrolyses, 
17:27514 (1;DK) 

Combustion Properties 

Behavior of sulfur and chlorine in coal during combustion and 
boiler corrosion: Technical report, December 1, 1991— 
February 29, 1992, 17:27512 (R;US) 

Conversion 

CFBC evaluation of fuels processed from Illinois coals: Techni- 
cal report, December 1, 1991—February 29, 1992, 17:27510 
(R;US) 

Continuous bench-scale tests to assess METHOXYCOAL pro- 
cess performance: [Quarterly] technical report, December 1, 
1991—February 29, 1992, 17:27342 (R;US) 

Dechlorination 

Thermal treatment for chlorine removal from coal: [Quarterly] 
technical report, December 1, 1991—February 29, 1992, 
17:27341 (R;US) 

Demineralization 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Quarterly report, December 1, 1991—February 29, 
1992, 17:27386 (R;US) 

Effects of citric acid demineralization on heats of immersion of 
Wyodak and lilinois No. 6 coals in strong acids: Tenth quar- 
terly report, 17:27298 (R;US) 

Depolymerization 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Technical report, 1 December 1991-29 
February 1992, 17:27339 (R;US) 

Desulturization 

Mild pyrolysis of selectively oxidized coals: [Quarterly] technical 
report, December 1, 1991-February 29, 1992, 17:27344 
(R;US) 

Protocols for the selective cleavage of carbon-sulfur bonds in 
coal: Technical report, December 1, 1991—February 29, 1992, 
17:27338 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report no. 9, February 1, 1990—April 30, 
1990, 17:27175 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report No. 8, November 1, 1989-January 
31, 1990, 17:27174 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report no. 7, August 1—October 31, 1989, 
17:27173 (R;US) 

[Application of selected microorganisms for organic sulfur re- 
moval from coal]: Quarterly progress report, March 15, 
1989-June 15, 1989, 17:27275 (R;US) 

[Application of selected microorganisms for organic sulfur re- 
moval from coal]: Quarterly progress report, September 15, 
1988—December 15, 1988, 17:27274 (R;US) 

[Application of selected microorganisms for organic sulfur re- 
moval from coal]: Quarterly progress report, March 15, 
1990—June 15, 1990, 17:27278 (R;US) 

[Application of selected microorganisms for organic sulfur re- 
moval from coal]: Quarterly progress report, September 15, 
1989—December 15, 1989, 17:27276 (R;US) 

[Application of selected microorganisms for organic sulfur re- 
moval from coal]: Quarterly progress report, December 15, 
1989—March 15, 1990, 17:27277 (R;US) 
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BITUMINOUS COAL 
Devolatilization 


Devoiatilization 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Quarterly report, December 1, 1991—February 29, 
1992, 17:27386 (R;US) 

Flotation 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report no. 7, August 1—October 31, 1989, 
17:27173 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report No. 8, November 1, 1989-January 
31, 1990, 17:27174 (R;US) 

Microstructure 

Mass spectral study of organic sulfur in the polymeric matrix of 
coal: [Quarterly] technical report, December 1, 1991— 
February 29, 1992, 17:27384 (R;US) 

Molecular accessibility in solvent swelled coal: Quarterly report, 
17:27374 (R;US) 

Organic Nitrogen Compounds 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Technical report, 1 December 1991-29 
February 1992, 17:27339 (R;US) 

Organic Sulfur Compounds 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Technical report, 1 December 1991-29 
February 1992, 17:27339 (R;US) 

Mass spectral study of organic sulfur in the polymeric matrix of 
coal: [Quarterly] technical report, December 1, 1991- 
February 29, 1992, 17:27384 (R;US) 

Mild pyrolysis of selectively oxidized coals: [Quarterly] technical 
report, December 1, 1991—February 29, 1992, 17:27344 
(R;US) 

VHF EPR analysis of organic sulfur in coal: Technical report, 
December 1, 1991—February 29, 1992, 17:27383 (R;US) 

Porosity 

Molecular accessibility in solvent swelled coal: Quarterly report, 

17:27374 (R;US) 
Pyrolysis 

Behavior of sulfur and chlorine in coal during combustion and 
boiler corrosion: Technical report, December 1, 1991- 
February 29, 1992, 17:27512 (R;US) 

Continuous bench-scale tests to assess METHOXYCOAL pro- 
cess performance: [Quarterly] technical report, December 1, 
1991—February 29, 1992, 17:27342 (R;US) 

Mild pyrolysis of selectively oxidized coals: [Quarterly] technical 
report, December 1, 1991-—February 29, 1992, 17:27344 
(R;US) 

Structural Chemical Analysis 

31P NMR analysis of coal moieties bearing -OH, -NH, and -SH 
functions: Quarterly report, October 1, 1989-December 31, 
1989, 17:27372 (R;US) 

Surface Properties 

A surface area/porosity investigation of four coals: Upper 
Freeport; lilinois No. 6; New Zealand Stockton; and Panther 
Valley: Quarterly technical progress report No. 11, April 1- 
June 30, 1990, 17:27361 (R;US) 

Characterization of the surface properties of Illinois Basin coals: 
Technical report, December 1, 1991—February 29, 1992, 
17:27382 (R;US) 

Fundamental research on surface science of coal in support of 
physical beneficiation of coal: Quarterly technical progress re- 
port No. 4, July 1-September 30, 1988, 17:27360 (R;US) 

Liquid chromatographic analysis of coal surface properties: Quar- 
terly progress report, January—March 1992, 17:27376 (R;US) 

The use of starch to enhance sulfur and ash removal from coal 
by selective oil agglomeration: Quarterly technical progress 
report No. 12, July 1—September 30, 1990, 17:27362 (R;US) 

Swelling 


Catalyst dispersion and activity under conditions of 


temperature- staged liquefaction: Technical progress report, 
January—March 1992, 17:27310 (R;US) 
Molecular accessibility in solvent swelled coal: Quarterly report, 
17:27374 (R;US) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
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BLASTS 
See EXPLOSIONS 
BLOOD SERUM 

Determination of trace amounts of cadmium, cobalt, iron, molyb- 
denum, seleniun and zinc in the second-generation biological 
reference material freeze-dried human serum by neutron acti- 
vation analysis, 17:28842 (IA;IL) 

Thorium determination in urine and blood serum by chemi- 
cal/radiochemical neutron activation analysis, 17:28835 
(IA;AU) 

BLOWDOWN 
Simulation of blowdown experiments with the TRAC-PD2 code, 
17:28144 (R;BR;In Portuguese) 
BODY 
Thermal detection contrast of human targets, 17:27981 (R;US) 
BODY WAVES P (SEISMIC) 
See SEISMIC P WAVES 
BOILERS 

Behavior of sulfur and chlorine in coal during combustion and 
boiler corrosion: Technical report, December 1, 1991— 
February 29, 1992, 17:27512 (R;US) 

Development of a rebuming boiler process model: Second 
quarterly progress report, January 1, 1992—March 31, 1992, 
17:27440 (R;US) 

Fossil Energy Review, January—June 1992, 17:28458 (R;US) 

Full-Scale Demonstration Low-NO, Cell™ Burner retrofit: Quar- 
terly report No. 5, October 1, 1991—December 31, 1991, 
17:27435 (R;US) 

Full-scale demonstration Low-NO, Cell™ Burner retrofit: Quar- 
terly report No. 6, January 1, 1992—March 31, 1992, 17:27436 
(R;US) 

High temperature corrosion during use of chlorine containing 
gel: Technical report, December 1, 1991—February 29, 1992, 
17:27511 (R;US) 

Innovative Clean Coal Technology (ICCT): 180 MW demonstra- 
tion of advanced tangentially-fired combustion techniques for 
the reduction of nitrogen oxide (NOx) emissions from coal- 
fired boilers: Technical progress report, fourth quarter 1991, 
17:27418 (R;US) 

Process and apparatus using two-stage boiler injection for re- 
duction of oxides of nitrogen, 17:29404 (PA;CA) 

Superclean coal-water slurry combustion testing in an oil-fired 
boiler: Semiannual technical progress report, August 15, 
1991—February 15, 1992, 17:27490 (R;US) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 

BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
Charting a course for the future: Technical appendix: BPA Pro- 
grams in Perspective, 17:30302 (R;US) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOREHOLES 

2.5D Kirchhoff Inversion Theory applied to VSP data, 17:29864 
(R;US) 

Borehole stability in densely welded tuffs, 17:29017 (R;US) 

Borehole television surveys and acoustic televiewer logging at 
the National Hydrology Research Institute’s hydrogeological 
research area in Chalk River, Ontario, 17:29425 (RA;CA) 

Development of core analysis procedures using x-ray computer- 
ized tomography: Quarterly report, September 1, 
1988—November 30, 1988, 17:27358 (R;US) 

Interactions between concrete and brine at the Waste Isolation 
Pilot Plant (WIPP) Site, New Mexico, 17:27859 (R;US) 

BORON 
Boronization in Dill-D, 17:30261 (R;US) 
BORON 11 

Boron Isotope systematics in fractional evaporation of seawater, 

17:29700 (JA;IL) 
BORON NITRIDES 

High density hexagonal boron nitride prepared by hot isostatic 

pressing in refractory metal containers, 17:28733 (PA;US) 





BOROSILICATE GLASS 

Application of hydration thermodynamics to control of the DWPF 
process: Revision 1, 17:27913 (R;US) 

Durability of glasses from Pacific Northwest Laboratory Compo- 
sition Variability Study-Il (CVS-Il), 17:27921 (R;US) 

EPA tests of simulated DWPF waste glass, 17:27916 (R;US) 

Irradiation damage to the simulated Idaho Chemical Processing 
Plant nuclear waste, 17:27888 (R;US) 

Tailored ceramic consolidation forms for ICPP waste composi- 
tions: Draft, 17:27889 (R;US) 

The Idaho HLW technology program, Progress in HLW disposal 
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analysis, 17:28328 (R;US) 

Performance evaluations of a high conversion boiling water re- 
actor core with an axially heterogeneous core concept, 
17:28136 (R;JP;In Japanese) 
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Surface structure and optimisation of MOCVD grown mercury 
cadmium telluride by ion beam analysis, 17:28764 (IA;AU) 

CALCIUM 

Design of gasifiers to optimize fuel cell systems: Quarterly tech- 
nical progress report No. 6, January 1, 1992—March 31, 1992, 
17:27253 (R;US) 

CALCIUM 40 TARGET 

Studies of the spin-isospin response of nuclear continuum using 
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coal-water slurries: Eleventh quarterly project status report, 1 
March 1992-31 May 1992, 17:27498 (R;US) 
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Fluctuations and correlations in longitudinal development of 
electromagnetic showers produced by gamma quanta be- 
tween 200 and 3500 MeV, 17:30099 (RA;SU) 

CASCADES (NUCLEAR) 
See NUCLEAR CASCADES 
CASIMIR OPERATORS 

SL(2,R)-module structure of the eigenspaces of the Casimir op- 

erator, 17:29919 (R;XA) 
CASKS 

See also SPENT FUEL CASKS 

A report on high-level nuclear waste transportation: Prepared 
pursuant to assembly concurrent resolution No. 8 of the 1987 
Nevada Legislature, 17:27709 (R;US) 

Development of a brittle fracture acceptance criterion for the In- 
ternational Atomic Energy Agency (IAEA), 17:27864 (R;US) 

Layered packaging: A synergistic method of transporting ra- 
dioactive material, 17:27717 (R;US) 

CAST IRON 

Influence of SiC and FeSi additions on the microstructure, cool- 
ing curve and shrinkage of ductile iron. Final report, 17:28670 
(1;DE) 

CASTE (INSECTS) 

See INSECTS 

CASTING MOLDS 

High density hexagonal boron nitride prepared by hot isostatic 

pressing in refractory metal containers, 17:28733 (PA;US) 
CATALYSTS 
Chemical Activation 

Technology development for iron Fischer-Tropsch catalysis: 
Quarterly technical progress report for period ending March 
31, 1991, 17:27327 (R;US) 

Chemical Analysis 

The development of precipitated iron catalysts with improved 
stability: Technical progress report, December 16, 1987— 
March 16, 1988, 17:27256 (R;US) 

Chemical Preparation 

Liquefaction of coals using ultra-fine particle, unsupported cata- 
lysts: In situ generation by rapid expansion of supercritical 
fluid solutions: Quarterly technical progress report, January 1, 
1991—March 31, 1991, 17:27323 (R;US) 

Methane oxidation over dual redox catalysts: Quarterly technical 
progress report, January 1—March 31, 1989, 17:27246 (R;US) 

Methane oxidation over dual redox catalysts: Quarterly techni- 
cal progress report, Apri-June 1989, 17:27247 (R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Technical progress report No. 1, September 26, 1990- 
December 26, 1990, 17:27326 (R;US) 

Comparative Evaluations 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
January-March 1992, 17:27310 (R;US) 

Design 

Design, synthesis, and characterization of novel fine-particle, 

unsupported catalysts for coal liquefaction: Technical 


‘ogress report, October 25, 1990—October 24, 1991: Draft, 
17:27321 (R;US) 


CATALYSTS 
Synthesis 


Design, synthesis, and characterization of novel fine-particle, 
unsupported catalysts for coal liquefaction: Technical 
progress report, October 26, 1991—January 25, 1992: Draft, 
17:27322 (R;US) 

Evaluation 


Development and process evaluation of improved Fischer- 
Tropsch slurry catalysts: Sixth quarterly technical progress 
report, 1 January—31 March 1988, 17:27268 (R;US) 

Development and process evaluation of improved Fischer- 
Tropsch slurry catalysts: [Tenth] quarterly technical progress 
report, 1 January—31 March 1989, 17:27272 (R;US) 

Development and process evaluation of improved Fischer- 
Tropsch slurry catalysts: Quarterly technical progress report, 
1 October—31 December 1988, 17:27271 (R;US) 

Development and process evaluation of improved Fischer- 
Tropsch slurry catalysts: Quarterly technical progress report, 
1 July-30 September 1988, 17:27270 (R;US) 

Development of process evaluation of improved Fischer- 
Tropsch slurry catalysts: Quarterly technical progress report, 
1 Aprit-30 June 1988, 17:27269 (R;US) 

Particle Size 

Liquefaction of coals using ultra-fine particle, unsupported cata- 
lysts: In situ generation by rapid expansion of supercritical 
fluid solutions: Quarterly technical progress report, January 1, 
1991—March 31, 1991, 17:27323 (R;US) 

Performance 

Development and process evaluation of improved Fischer- 
Tropsch slurry catalysts: Sixth quarterly technical progress 
report, 1 January—31 March 1988, 17:27268 (R;US) 

Development and process evaluation of improved Fischer- 
Tropsch slurry catalysts: [Tenth] quarterly technical progress 
report, 1 January—31 March 1989, 17:27272 (R;US) 

Development and process evaluation of improved Fischer- 
Tropsch slurry catalysts: Quarterly technical progress report, 
1 July-30 September 1988, 17:27270 (R;US) 

Development and process evaluation of improved Fischer- 
Tropsch slurry catalysts: Quarterly technical progress report, 
1 October—31 December 1988, 17:27271 (R;US) 

Development of process evaluation of improved Fischer- 
Tropsch slurry catalysts: Quarterly technical progress report, 
1 April-30 June 1988, 17:27269 (R;US) 

Performance Testing 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, 1 January 1992-31 March 
1992, 17:27307 (R;US) 

Methane oxidation over dual redox catalysts: Quarterly techni- 
cal progress report, July-September 1989, 17:27248 (R;US) 

Ph Value 

Mechanism of hydrodenitrogenation H2-D2 exchange in non- 
acidic and acidic supports: Eighth quarterly report, July 
1-—September 30, 1991, 17:27288 (R;US) 

Precipitation 

The development of precipitated iron catalysts with improved 
stability: Technical progress report, December 16, 1987- 
March 16, 1988, 17:27256 (R;US) 

Sorptive Properties 

Mechanism of hydrodenitrogenation (Part 11) beta-hydrygen 
elimination: Eleventh quarter report, April 1—June 30, 1992, 
17:27291 (R;US) 


The me of chemical additives on the synthesis of ethanol: 
Technical progress report 7, March 16, 1989—June 15, 1989, 
17:27260 (R;US) 

Stability 

The development of precipitated iron catalysts with improved 
stability: Technical progress report, April 1, 1990—June 30, 
1990, 17:27257 (R;US) 

The development of precipitated iron catalysts with improved 
stability: Technical progress report, December 16, 1987— 
March 16, 1988, 17:27256 (R;US) 

Synthesis 

Design, synthesis, and characterization of novel fine-particle, 

unsupported catalysts for coal liquefaction: Technical 
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CATALYSTS 
Synthesis 


progress report, October 25, 1990—October 24, 1991: Draft, 
17:27321 (R;US) 

Design, synthesis, and characterization of novel fine-particle, 
unsupported catalysts for coal liquefaction: Technical 
progress report, October 26, 1991—January 25, 1992: Draft, 
17:27322 (R;US) 

Novel nanodispersed coal liquefaction catalysts: Molecular de- 
sign via microemulsion-based synthesis: Technical progress 
report, January—March 1991, 17:27324 (R;US) 

Novel nanodispersed coal liquefaction catalysts: Molecular de- 
sign via microemulsion-based synthesis: Technical progress 
report, July-September 1991, 17:27325 (R;US) 

CATALYTIC REFORMING 

Multizone catalytic reforming process with a plurality of cata- 

lysts, 17:27566 (PA;CA) 
CATHODES 

See also PHOTOCATHODES 

Development of improved cathodes for solid oxide fuel cells: Fi- 
nal report, 17:28523 (R;US) 

CATION EXCHANGE CAPACITY 

See CATIONS 

ION EXCHANGE 


CATIONS 

Electron transfer reactions in microporous solids: Progress re- 

port, June 1991—May 1992, 17:28895 (R;US) 
CATTLE 

A serological survey using ELISA for Babesia bovis infection of 
cattle in Turkey, 17:29782 (RA;XA) 

Assessment of an indirect ELISA for the diagnosis of bovine tu- 
berculosis, 17:29781 (RA;XA) 

Comparison of an indirect enzyme immunoassay and conven- 
tional serological techniques for the detection of bovine 
antibody to Brucella abortus, 17:29780 (RA;XA) 

Comparison of five serological tests to detect Brucella abortus 
antibodies and a report on prevalence of the disease in live- 
stock in the state of Yucatan, Mexico, 17:29778 (RA;XA) 

Epidemiological studies on orbiviruses in Indonesian livestock, 
17:29776 (RA;XA) 

Evaluation of an indirect ELISA for the diagnosis of Babesia bo- 
vis in Uruguay, 17:29784 (RA;XA) 

The use of ELISA for the diagnosis of Babesia bovis in cattle in 
Mexico, 17:29783 (RA;XA) 

The use of ELISA to detect antibodies to Brucella abortus in nat- 
urally infected cattle, 17:29779 (RA;XA) 

CAVITY RESONATORS 

See also SUPERCONDUCTING CAVITY RESONATORS 

Effects of the second harmonic cavity on rf capture and transi- 
tion crossing, 17:29058 (R;US) 

Method and device for generating microwaves using a split cav- 
ity modulator, 17:29027 (PA;US) 

CEA 

Foreword and introductory comments to CEA annual report 

1989, 17:30322 (R;GB) 
CEBAF ACCELERATOR 

An autocorrelation technique for measuring sub-picosecond 
bunch length using coherent transition radiation, 17:29198 
(RA;JP) 

High-precision absolute measurement of CEBAF beam mean 
energy, 17:29091 (R;US) 

CELL GROWTH (PLANT) 

See PLANT CELLS 

CELL MEMBRANES 

Effects of freezing and cold acclimation on the plasma mem- 
brane of isolated protoplasts: Summary progress report, May 
16, 1987—June 1, 1991, 17:29850 (R;US) 

CELLARS 

See BASEMENTS 
CELLS (BACTERIAL) 

See BACTERIA 
CELLS (PLANT) 

See PLANT CELLS 


646 ERA Vol. 17, No. 10 


CELLULASE 
[Studies of the genetic regulation of the Thermomonospora cel- 
lulase complex]: Progress report, June 1, 1990—January 10, 
1992, 17:28026 (R;US) 
CELLULASES 
See CELLULASE 


CELLULOSE 

Effect of electron beam irradiation on viscosity/temperature 
characteristics of cellulose derivatives, 17:28767 (R;BR;In 
Portuguese) 

Molecular organization in the native state of woody tissue: Stud- 
ies of tertiary structure using the Raman microprobe solid 
state °C NMR and biomimetic tertiary aggregates: Progress 
report, July 1, 1989-December 31, 1991, 17:28024 (R;US) 

Raman microprobe investigation of molecular structure and 
organization in the native state of woody tissue: Progress re- 
port, April 1, 1987—July 31, 1989, 17:28031 (R;US) 

CELTIC SEA 
See IRISH SEA 


CEMENTS 

Evaluation and utilization of Illinois FBC residues for construc- 
tion materials: [Quarterly] technical report, December 1, 
1991—February 29, 1992, 17:27445 (R;US) 

Evaluation of EPICOR-Ii Resin/Liner lysimeter investigation 
data using “MIXBATH” a one-dimensional transport code, 
17:27928 (R;US) 

Sulfur polymer cement, a solidification and stabilization agent 
for hazardous and radioactive wastes, 17:27765 (R;US) 

The effects of moisture on the microstructure of cement-based 
materials: Progress report, September 15, 1991—January 15, 
1998, 17:28748 (R;US) 

CENTRAL NERVOUS SYSTEM 

See also BRAIN 

Effects of low-dose prenatal irradiation on the central nervous 
system, 17:29832 (R;US) 

CENTRAL RECEIVER POWER PLANTS 

See TOWER FOCUS POWER PLANTS 


CENTRAL RECEIVERS 
A final report on the Phase 1 testing of a molten-salt cavity re- 
ceiver: Volume 2, The main report, 17:28048 (R;US) 
Reliability analysis of a utility-scale solar power plant, 17:28051 
(R;US) 
Sodium reflux pool-boiler solar receiver on-sun test results, 
17:28049 (R;US) 
The CPG 5-kW, Dish-Stirling Development Program, 17:28050 
(R;US) 
CENTRAL REGION 
See USA 


CENTRIFUGE ENRICHMENT PLANTS 
Managing public acceptance for a new facility, 17:28433 (IA;XA) 
CERAMIC MELTERS 
Advanced radioactive waste-glass melters, 17:27919 (R;US) 
Conceptual design of a joule-heated ceramic melter for the DOE 
Fernald silos 1, 2, and 3 wastes, 17:27785 (R;US) 
IDMS metter emergency power needs, 17:27754 (R;US) 
CERAMICS 
Computerized Tomography 
Development of nondestructive evaluation methods and predic- 
tion of effects of flaws on the fracture behavior of structural 
ceramics, 17:28702 (R;US) 
Defects 
Development of nondestructive evaluation methods and predic- 
tion of effects of flaws on the fracture behavior of structural 
ceramics, 17:28702 (R;US) 
Fracture Properties 
Development of nondestructive evaluation methods and predic- 
tion of effects of flaws on the fracture behavior of structural 
ceramics, 17:28702 (R;US) 
[High temperature fatigue crack growth in ceramics and ceramic 
composites]: [Annual report, August 1991—July 1992], 
17:28708 (R;US) 





Grain Boundaries 
Atomic bonding at ceramic interfaces using scanning tunnelling 
microscopy: Progress report, September 1990—September 
1992, 17:28711 (R;US) 
High-Tc Superconductors 
On the theory of superconductivity of ceramics systems, 
17:30199 (IA;SU;in Russian) 
Magnetic Properties 
Rapidly solidified ceramics: Processing, structure, and magnetic 
properties: Progress report, September 1984—January 1985, 
17:28709 (R;US) 
Materials Testing 
Durability, mechanical, and thermal properties of experimental 
glass-ceramic forms for immobilizing ICPP high level waste, 
17:27899 (R;US) 
Mechanical Properties 
Durability, mechanical, and thermal properties of experimental 
glass-ceramic forms for immobilizing ICPP high level waste, 
17:27899 (R;US) 
Mechanical Tests 
Engine testing of ceramic cam-roller followers: Final report, 
17:28623 (R;US) 
Physical Properties 
Durability, mechanical, and thermal properties of experimental 
glass-ceramic forms for immobilizing ICPP high level waste, 
17:27899 (R;US) 
Effects of HiPing time, temperature and pressure on experimen- 
tal ICPP waste form properties, 17:27896 (R;US) 
Physical Vapor Deposition 
Development of wear resistant ceramic coatings for diesel en- 
gine components: Final report, 17:28622 (R;US) 
Research Pr 


‘ograms 
Ceramic Technology Project: Semiannual progress report, April 


1991—September 1991, 17:28624 (R;US) 
Metals and Ceramics Division progress report for period ending 


September 30, 1991, 17:28642 (R;US) 
Solidification 
Rapidly solidified ceramics: Processing, structure, and magnetic 
‘operties: Progress report, September 1984—January 1985, 
17:28709 (R;US) 
Spheres 
Ceramic sphere-pac breeder design for fusion blankets, 
17:30248 (R;CA) 
Spray Coating 
Development of wear resistant ceramic coatings for diesel en- 
gine components: Final report, 17:28622 (R;US) 
Structural Chemical Analysis 
Effects of HIPing time, temperature and pressure on experimen- 
tal ICPP waste form properties, 17:27896 (R;US) 
Superconduct 
On the theory of superconductivity of ceramics systems, 
17:30199 (IA;SU;In Russian) 
CERIUM 
See also CERIUM-ALPHA 
CERIUM-GAMMA 
Optical properties of +- and a-Ce by spectroscopic ellipsometry, 
17:28684 (R;US) 
CERIUM COMPOUNDS 
See also CERIUM FLUORIDES 
CERIUM OXIDES 
Magnetic properties of RNigB(R=Ce, La, Sm, Eu, Gd, Tm) : 
TmNi,B a possible VF system, 17:28674 (IA;IN) 
CERIUM FLUORIDES 
Radiation resistant multicomponent inorganic materials for ho- 
mogeneous EM-calorimeters, 17:29177 (R;SU) 
CERIUM OXIDES 
Cross-flow filter-sorbent catalyst for particulate, SO2 and NO, 
control: Second quarter technical progress report, 17:27427 
(R;US) 
Cross-flow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: First quarterly technical progress report, 1990, 
17:27426 (R;US) 


CHALK RIVER 


Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
poring Sixth quarterly technical progress report, 17:27428 
(R;US) 

CERIUM-ALPHA 

Optical properties of -- and a-Ce by spectroscopic ellipsometry, 

17:28684 (R;US) 
CERIUM-GAMMA 
Optical properties of +- and a-Ce by spectroscopic ellipsometry, 
17:28684 (R;US) 
CERN AG SYNCHROTRON 
See CERN PS SYNCHROTRON 
CERN Il SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN PS SYNCHROTRON 

Experience with a fast wire scanner for beam profile measure- 

ments at the CERN PS, 17:29104 (RA;JP) 
CERN SPS SYNCHROTRON 

Transverse drift speed measurement of the halo in a hadron col- 
lider, 17:29122 (RA;JP) 

CERRO PRIETO GEOTHERMAL FIELD 

Reservoir simulation and geochemical study of Cerro Prieto | 
wells, 17:28068 (RA;US) 

CESIUM 134 

Experimental verification of dynamic radioecological models after 

the Chernobyl reactor accident, 17:29520 (R;DE;in German) 
CESIUM 137 

Deposition and resuspension of antimony-125 and cesium-137 
in the soil-plant system in the environment of a nuclear fuel 
reprocessing plant, 17:27685 (R;US) 

Experimental verification of dynamic radioecological models after 
the Chernobyl reactor accident, 17:29520 (R;DE;in German) 

Radioactivity survey data in Japan, part 1: Environmnetal mate- 
rials, 17:29575 (R;JP) 

Radioactivity survey data in Japan, part 2: Dietary materials, 
17:29788 (R;JP) 

Radiological impact of Par Pond drawdown from liquid effluent 
pathways, 17:29612 (R;US) 

Treatability studies for decontamination of Melton Valley Stor- 
age Tank supernate, 17:27831 (R;US) 

CETACEANS 
Relationships between whale hunting, human social organiza- 
tion, and subsistence economies in coastal areas of northwest 
Alaska during late prehistoric times, 17:29663 (RA;US) 
Remote sensing, 17:29580 (RA;US) 
CFC 

See CHLOROFLUOROCARBONS 
CFFF 

See MHD GENERATOR CFFF 
CHALCOPYRITE 

Study of mechanical behaviour of some indium chalcopyrite 
semiconductors, 17:28756 (IA;IN) 

CHALK RIVER 

Borehole television surveys and acoustic televiewer logging at 
the National Hydrology Research Institute’s hydrogeological 
research area in Chalk River, Ontario, 17:29425 (RA;CA) 

Dighem'' airborne electromagnetic/resistivity/magnetic VLF sur- 
vey of the Chalk River research area, Ontario, 17:29417 
(RA;CA) 

Dipole-dipole resistivity survey at Chalk River, 
17:29421 (RA;CA) 

Evaluation of five surface EM techniques for fracture detection 
and mapping at the Chalk River research area, Ontario, 
17:29419 (RA;CA) 

Fractures and faults at Chalk River, Ontario, 17:29409 (RA;CA) 

Geology of the region surrounding Chalk River Nuclear Labora- 
tories, 17:29406 (RA;CA) 

Ground probing radar investigations at Chalk River, Ontario, 
17:29422 (RA;CA) 

Lithology, fracture intensity, and fracture filling of drill core from 
Chalk River research area, Ontario, 17:29411 (RA;CA) 

Neotectonism of the region surrounding Chalk River Nuclear 
Laboratories, Ontario, 17:29407 (RA;CA) 

Petrography of rocks in borehole CR-9, Chalk River research 
area, Ontario, 17:29410 (RA;CA) 


Ontario, 
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CHALK RIVER 


Proceedings of a workshop on geophysical and related geosci- 
entific research at Chalk River, Ontario, 17:29405 (R;CA) 
Quaternary sedimentology and stratigraphy of the Chalk River 
region, Ontario and Quebec, 17:29408 (RA;CA) 
Shallow crustal structure at Chalk River, Ontario, interpreted 
from Bouguer gravity anomalies, 17:29415 (RA;CA) 
Some seismological investigations of Chalk River of fractured 
crystalline rocks, 17:29416 (RA;CA) 
Stratigraphic information from impulse radar profiling over un- 
consolidated sands, 17:29420 (RA;CA) 
VLF-EM surveys at Chalk River, Ontario, 17:29418 (RA;CA) 
CHALK RIVER NUCLEAR LABS 
Chalk River Nuclear Laboratories: 
17:30417 (RA;CA) 
CHALKS 
See LIMESTONE 
CHANNELS (REACTOR) 
See REACTOR CHANNELS 
CHARGED-PARTICLE TRANSPORT 
Studies of plasma transport: Annual summary of progress, July 
1991—July 1992, 17:30211 (R;US) 
CHARM PARTICLES 
See also CHARMED BARYONS 
Update on hadroproduced charm at TPL, 17:29984 (R;US) 
CHARMED BARYON RESONANCES 
See CHARMED BARYONS 
CHARMED BARYONS 
Exclusive non-leptonic charm baryon decays, 17:29980 (R;DE) 
CHARS 
Carbonization 
Development of an advanced, continuous mild-gasification pro- 
cess for the production of coproducts: Report for Task 4.8, 
Decontamination and disassembly of the mild-gasification and 
char-to-carbon PRUs and disposal of products from testing, 
17:27244 (R;US) 
Chemical Analysis 
Reactivity of young chars via energetic distribution measure- 
ments: Quarterly technical progress report, 15 December 
1991-15 March 1992, 17:27331 (R;US) 
Thermally induced structural changes in coal combustion: Final 
report, 17:27491 (R;US) 
Chemical Reactions 
Influence of sulfur in coals on char morphology and combustion: 
[Quarterly] technical report, December 1, 1991—February 29, 
1992, 17:27385 (R;US) 
Cocombustion 
Combustion of Illinois coals and chars with natural gas: Techni- 
cal report, December 1, 1991—February 29, 1992, 17:27513 
(R;US) 
Combustion Properties 
Compilation of Sandia coal char combustion data and kinetic 
analyses: Milestone report, 17:27515 (R;US) 
Effects of catalytic mineral matter on CO/COz2, temperature and 
buming time for char combustion: Quarterly progress report 
No. 10, January—March 1992, 17:27495 (R;US) 
Integrated methods for production of clean char and its combus- 
tion properties: Technical report, December 1, 1991—February 
29, 1992, 17:27197 (R;US) 
Desulfurization 
Integrated methods for production of clean char and its combus- 
tion properties: Technical report, December 1, 1991—February 
29, 1992, 17:27197 (R;US) 
Investigation of a technique for sulfur reduction of mild gasifica- 
tion char: [Quarterly] report, December 1, 1991—February 29, 
1992, 17:27348 (R;US) 
Evaluation 
Development of mild gasification process: Quarterly report, 
April-June 1988, 17:27240 (R;US) 
Development of mild gasification process: Quarterly report, 
July-September 1987, 17:27238 (R;US) 
Development of mild gasification process: Quarterly report, 
October—December 1988, 17:27239 (R;US) 
Development of mild gasification process: Quarterly report, 
October-December, 1987, 17:27241 (R;US) 


Its history and purpose, 
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Oxidation 
Compilation of Sandia coal char combustion data and kinetic 
analyses: Milestone report, 17:27515 (R;US) 
Effects of catalytic mineral matter on CO/COz, temperature and 
burning time for char combustion: Quarterly progress report 
No. 10, January-March 1992, 17:27495 (R;US) 


Physical Properties 
Thermally induced structural changes in coal combustion: Final 
report, 17:27491 (R;US) 


Refining 
Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
October 30, 1991—January 2, 1992, 17:27242 (R;US) 


Sulfur Content 
A novel coal feeder for production of low sulfur fuel: Quarterly 
technical progress report, January 1, 1992—April 1, 1992, 
17:27300 (R;US) 


Synthesis 

Development of mild gasification process: Quarterly report, 
April-June 1988, 17:27240 (R;US) 

Development of mild gasification process: Quarterly report, 
July-September 1987, 17:27238 (R;US) 

Development of mild gasification process: Quarterly report, 
October-December 1988, 17:27239 (R;US) 

Development of mild gasification process: Quarterly report, 
October-December, 1987, 17:27241 (R;US) 

Integrated methods for production of clean char and its combus- 
tion properties: Technical report, December 1, 1991—February 
29, 1992, 17:27197 (R;US) 

Integrated production/use of ultra low-ash coal, premium liquids 
and clean char: [Quarterly] report, December 1, 1991— 
February 29, 1992, 17:27347 (R;US) 


CHEMICAL ANALYSIS 
See also ELECTRON MICROPROBE ANALYSIS 
NONDESTRUCTIVE ANALYSIS 
NUCLEAR REACTION ANALYSIS 
7th Australian conference on nuclear techniques of analysis: 
Proceedings, 17:28817 (1;AU) 
Automated statistical modeling of analytical measurement sys- 
tems, 17:27702 (R;US) 
Chemical analysis quality assurance at the ICPP, 17:27696 
(R;US) 
Chemical measurement capabilities at Lawrence Livermore Na- 
tional Laboratory, 17:28852 (R;US) 
Thorium determination by x-ray fluorescence spectrometry in 
simulated thorex process solutions, 17:28844 (R;BR;In Por- 
tuguese) 


CHEMICAL BONDS 

Applications of micellar enzymology to clean coal technology: 
First quarterly report, 17:27293 (R;US;In Rumanian) 

Applications of micellar enzymology to clean coal technology: 
Second quarterly report, 17:27294 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Tenth quarterly report, 17:27296 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Third quarterly report (Laccase from Polyporus versicolor), 
17:27295 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, January 1, 1992— 
March 31, 1992, 17:27286 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, May 31, 1990— 
December 31, 1990, 17:27285 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technial progress report, January 1, 1992— 
March 31, 1992, 17:27287 (R;US) 

Protocols for the selective cleavage of carbon-sulfur bonds in 
coal: Technical report, December 1, 1991—February 29, 1992, 
17:27338 (R;US) 

The effects of moderate coal cleaning on the microbial removal 
of organic sulfur: [Quarterly] technical report, December 1, 
1991—February 29, 1992, 17:27194 (R;US) 





CHEMICAL DOSEMETERS 
Personnel neutron dosimetry improvements at Los Alamos Na- 
tional Laboratory, 17:29828 (R;US) 
CHEMICAL EFFLUENTS 
F/H Area ETF effluent (H-016 outfall) ceriodaphnia sur- 
vival/reproduction test, test date: June 17, 1989, 17:29848 
(R;US) 
CHEMICAL EXPLOSIVES 
APSTNG: Neutron interrogation for detection of explosives and 
drugs and nuclear and CW materials, 17:28633 (R;US) 
HMxX particle size analysis, round robin, 17:29259 (R;US) 
HOB curves for 0.5-g NP charges, 17:29258 (R;US) 
CHEMICAL INDUSTRY 
An aerial radiological survey of the former Chemetron factory 
site and surrounding area, Newburgh Heights, Ohio: Date of 
survey: April 1991, 17:29508 (R;US) 
On-line chemical composition analyzer development: Phase 2, 
Final report, 17:28574 (R;US) 
CHEMICAL MUTAGENS 
See MUTAGENS 
CHEMICAL PLANTS 
Engineering evaluation/cost analysis for the proposed manage- 
ment of 15 nonprocess buildings (15 series) at the Weldon 
Spring Site Chemical Plant, Weldon Spring, Missouri, 
17:27628 (R;US) 
CHEMICAL REACTION KINETICS 
APOLLO: A computer program for the calculation of chemical 
equilibrium and reaction kinetics of chemical systems, 
17:30342 (R;US) 
CHEMICAL REACTION YIELD 
APOLLO: A computer program for the calculation of chemical 
equilibrium and reaction kinetics of chemical systems, 
17:30342 (R;US) 
CHEMICAL REACTIONS 
See also DENITRIFICATION 
FISCHER-TROPSCH SYNTHESIS 
METHANATION 
OXIDATION 
SULFATION 
Observation of a bifurcation to chemical Turing patterns, 
17:28855 (RA;US) 
CHEMICAL REACTORS 
See also RETORTS 
A novel coal feeder for production of low sulfur fuel: Quarterly 
technical progress report, January 1, 1992—April 1, 1992, 
17:27300 (R;US) 
Component development at Bottrop coal oil plant. Final report, 
17:27351 (1;DE;in German) 
High temperature catalytic membrane reactors, 17:28578 (R;US) 
Novel concept development of an internal recirculation catalyst 
for mild gasification: Progress report, March 1, 1988—May 31, 
1988, 17:27227 (R;US) 
Plutonium waste recovery reduction bomb pickling, 17:27756 
(R;US) 
Simulation of ethylbenzene dehydrogenation in microporous 
catalytic membrane reactors, 17:28577 (R;US) 
CHEMICAL VAPOR DEPOSITION 
The chemistry of SigN, and Si deposition studied using molecu- 
lar beam techniques, 17:28735 (R;US) 
CHEMICAL WARFARE AGENTS 
APSTNG: Neutron interrogation for detection of explosives and 
drugs and nuclear and CW materials, 17:28633 (R;US) 
CHEMICAL WASTES 
See also CHEMICAL EFFLUENTS 
Gamma radiolysis of chlorinated hydrocarbons, 17:28897 (R;US) 
Process Waste Assessment Electroplating Research Facility, 
17:27867 (R;US) 
Sulfur polymer cement, a solidification and stabilization agent 
for hazardous and radioactive wastes, 17:27765 (R;US) 
CHEMISTRY 
See also ATMOSPHERIC CHEMISTRY 
GEOCHEMISTRY 
NUCLEAR CHEMISTRY 


CHLORIDES 


Algebraic equation balancing: Simplicity with effectiveness, 
17:28889 (R;US) 

Chemical and Laser Sciences Division annual report 1991, 
17:29025 (R;US) 

Summaries of FY 1991 research in the chemical sciences, 
17:28789 (R;US) 

Systematic tools for chemical equation balancing, 17:28890 
(R;US) 

CHERENKOV COUNTERS 
= of Csi and Csl-TMAE photocathodes, 17:29176 
(R;US) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERNOBYLSK-4 REACTOR 

Calculated investigations of the behaviour of neutron power and 
reactivity in the first phase at the Chernobyl NPP accident 
(neutron-physical aspects), 17:28160 (R;UA;in Russian) 

Lessons from Hiroshima and Chernobyl, 17:29807 (IA;XA) 

Physical aspects of the accident at the fourth unit of CNPP, 
17:28161 (R;UA;In Russian) 

Studies in Israel of radiocesium in an immigrant population com- 
ing from areas of the Ukraine, Byelorus and Russia near 
Chernobyl, 17:29810 (IA;IL) 

Summary of Chernobyl followup research activities, 17:28162 
(R;US) 

CHILDREN 

See also INFANTS 

Model of components in a process of acoustic diagnosis corre- 
lated with learning, 17:30312 (R;XA) 

CHILE 

Late improvements of Chile tsunami warning system, 17:29532 

(IA;XU) 
CHINA 

Conceptual model of the Zhangzhou low temperature system 
and its surrounding catchment (Fujian Province, P.R. China), 
17:28065 (RA;US) 

Integrated warning system for tsunami and storm surges in 
China, 17:29693 (IA;XU) 

CHINESE HAMSTER 
See HAMSTERS 
CHIYODA THOROUGHBRED PROCESS 

Demonstration of innovative applications of technology for cost 
reductions to the CT-121 FGD process: Quarterly report No. 
3, October-December 1990, 17:27410 (R;US) 

Innovative Clean Coal Technologies (ICCT): Demonstration of 
innovative applications of technology for cost reductions to 
the CT-121 FGD process: Quarterly report No. 8, January— 
March 1992, 17:27414 (R;US) 

Innovative Clean Coal Technology (ICCT): Demonstration of in- 
novative applications of technology for cost reductions to the 
CT-121 FGD process: Quarterly report No. 7, October— 
December 1991, 17:27413 (R;US) 

Innovative Clean Coal Technology (ICCT): Demonstration of in- 
novative applications of technology for cost reductions to the 
CT-121 FGD process: Quarterly report No. 1, April-June 
1990, 17:27412 (R;US) 

Innovative Clean Coal Technology: Demonstration of innovative 
applications of technology for cost reductions to the CT-121 
FGD process: Quarterly report No. 2, July-September 1990, 
17:27411 (R;US) 

CHLOR-ALKAL! INDUSTRY 
See CHEMICAL INDUSTRY 
SODIUM CARBONATES 
CHLORIDES 
See also AMMONIUM CHLORIDES 
IRON CHLORIDES 
MAGNESIUM CHLORIDES 
MERCURY CHLORIDES 
POTASSIUM CHLORIDES 
SODIUM CHLORIDES 
THALLIUM CHLORIDES 
ZINC CHLORIDES 

Clean gasoline reforming with superacid catalysts: Quarterly 

progress report, January—March 1992, 17:27564 (R;US) 
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CHLORIDES 


Low level liquid waste treatment at the Idaho Chemical Process- 

ing Plant, 17:27901 (R;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 

See also CARBON TETRACHLORIDE 

Development of an infrared sensor for the continuous measure- 
ment of concentration of halogenated hydrocarbons in waste 
water. Final report, 17:29224 (1;DE;In German) 

Electrochemical detection of pollutants with forelayered chemi- 
cal reactions. Final report, 17:29367 (1;DE;in German) 

Further development and testing of immission measuring tech- 
niques for organic compounds with health risks, 17:29383 
(R;DE;in German) 

CHLORINATED AROMATIC HYDROCARBONS 

Degradation of polychlorinated biphenyls, 17:29614 (PA;CA) 

Determination of DDTs and PCBs by capillary gas chromatogra- 
phy and electron capture detection, 17:28815 (I;XU) 

Development of an infrared sensor for the continuous measure- 
ment of concentration of halogenated hydrocarbons in waste 
water. Final report, 17:29224 (1;DE;In German) 

Gamma radiolysis of chlorinated hydrocarbons, 17:28897 (R;US) 

PCB annual report for Oak Ridge National Laboratory EPA 
Identification Number - TN 1890090003, January 1, 1991— 
December 31, 1991, 17:28942 (R;US) 

CHLORINE 36 

Accelerator mass spectrometry at Lucas Heights: potential, 
plans and first experience, 17:28828 (IA;AU) 

Continuation of the *°Ci| AMS measurement program at the 
ANU, 17:29698 (IA;AU) 

CHLORINE COMPOUNDS 
See also CHLORIDES 
HYDROCHLORIC ACID 

Behavior of sulfur and chlorine in coal during combustion and 
boiler corrosion: Technical report, December 1, 1991- 
February 29, 1992, 17:27512 (R;US) 

High temperature corrosion during use of chlorine containing 
gel: Technical report, December 1, 1991—February 29, 1992, 
17:27511 (R;US) 

Thermal treatment for chlorine removal from coal: [Quarterly] 
technical report, December 1, 1991—February 29, 1992, 
17:27341 (R;US) 

CHLOROFLUOROCARBONS 

Photon excitation for satellite free x-ray spectroscopy: Instru- 

mentation challenges, 17:30107 (R;US) 
CHLOROPHYLL-BINDING PROTEINS 

Nitrogen control of chloroplast development and differentiation: 

Annual progress report, 17:28041 (R;US) 
CHLOROPLASTS 

Nitrogen control of chloroplast development and differentiation: 
Annual progress report, 17:28041 (R;US) 

Post transcriptional regulation of chloroplast gene expression by 
nuclear encoded gene products: Progress report, June 1, 
1990—June 30, 1992, 17:28042 (R;US) 

CHONDROSARCOMAS 

See SARCOMAS 
CHROMATID DELETIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMIUM 

Information on grain boundary structure in nanocrystalline Pd 
and Cr from diffraction studies, 17:28645 (R;US) 

Resonance lonization Mass Spectrometry in biochemical analy- 
sis, 17:29720 (R;US) 

Survey of radioactivities induced by lithium ions, 17:30092 (R;US) 

CHROMIUM ALLOYS 
See also ALLOY-FE46NI33CR21 
ALLOY-NISOCR22FE18MO9 
ALLOY-NI54CR22CO13M09 
CHROMIUM BASE ALLOYS 
CHROMIUM STEELS 

Fracture of iron aluminide alloys, 17:28651 (R;US) 

Oxidation behavior of iron-chromium alloys at elevated tempera- 
tures: A reactive-element effect, 17:28646 (R;US) 


Processing and properties of Nb-Ti based alloys, 17:28654 
(R;US) 
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CHROMIUM BASE ALLOYS 

Relationship of bainitic microstructure to impact toughness in 

Cr-Mo and Cr-W steels, 17:30249 (R;US) 
CHROMIUM COMPOUNDS 

See also CHROMIUM OXIDES 

Development of improved cathodes for solid oxide fuel cells: Fi- 
nal report, 17:28523 (R;US) 

Studies of coupled chemical and catalytic coal conversion meth- 
ods, 17:27267 (R;US) 

CHROMIUM IONS 

EPR of Cr+ ion doped in KMgCISO,.3H20 single crystals, 

17:28754 (IA;IN) 
CHROMIUM OXIDES 

Determination of the chemical valence of atoms at a heterophase 
interface by x-ray diffraction measurements of crystal truncation 
rod intensity at an atomic absorption edge, 17:28707 (R;US) 

Development of novel copper-based sorbents for hot-gas 
cleanup: [Quarterly] technical report, December 1, 1991- 
February 29, 1992, 17:27345 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, March 15—June 15, 1991, 
17:27282 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, September 15, 1991— 
December 15, 1991, 17:27284 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, June 15—-September 15, 
1991, 17:27283 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, March 15—June 15, 1991, 
17:27282 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, September 15, 1991— 
December 15, 1991, 17:27284 (R;US) 

CHROMIUM STEELS 

See also STEEL-CR12 

57Fe Moessbauer study of the influence of Sn on formation of 
the sigma phase in Fe-Cr alloys, 17:30158 (IA;CS) 

CHROMIUM-MOLYBDENUM STEELS 
Relationship of bainitic microstructure to impact toughness in 
Cr-Mo and Cr-W steels, 17:30249 (R;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 

Correlation of chromosome patterns in human leukemic cells 
with exposure to chemicals and/or radiation: Comprehensive 
progress report, July 1991-—June 1992, 17:29793 (R;US) 

Molecular cytogenetics: A novel approach for measuring chro- 
mosome translocations in individuals years after exposure to 
low levels of ionizing radiation, 17:29837 (R;US) 

The influence of neutrons of different energies on the frequency 
of chromosomal aberrations in lymphocytes of a man’s blood, 
17:29827 (RA;UA;In Russian) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 
CHUKCHI SEA 

Determination of net atmospheric heat transfer, ice production, 
and salt rejection from the Chukchi Polynya using AVHRR 
thermal imagery, 17:29659 (RA;US) 

CISTRONS 
See GENES 
CITIES 
See URBAN AREAS 
CLASSIFIED INFORMATION 
Review of the US Department of Energy Classified Visits Pro- 
gram, 17:30321 (R;US) 
CLAYS 
See also BENTONITE 
MONTMORILLONITE 
Complexation of Np(V) in aqueous solutions, 17:28899 (R;GB) 











CLEAN AIR ACT 
See US CLEAN AIR ACT 


CLEAN WATER ACT 
See US CLEAN WATER ACT 
CLEANING 

See also DECONTAMINATION 

A novel technique for evaluating cleaned fine and ultrafine coal: 
Technical report, 1 December 1991-29 February 1992, 
17:27193 (R;US) 

CLIMATE MODELS 

Model validation protocol for determining the performance of the 
terrain-responsive atmospheric code against the Rocky Flats 
Plant Winter Validation Study, 17:29395 (R;US) 

CLIMATES 

Climate-related research in Svalbard, 17:293828 (RA;US) 

Climatic changes - effects on the aquatic environment: Contri- 
bution to the interdepartmental climate elucidation, 17:29705 
(R;NO;In Norwegian) 

Efficient climate policy in case of multiple pollution, 17:29365 
(|;DE;In German) 

Pacific Northwest Laboratory annual report for 1991 to the DOE 
Office of Energy Research: Part 3, Atmospheric and climate 
research, 17:29394 (R;US) 

CLIMATIC CHANGE 
See also GREENHOUSE EFFECT 
Biological indicators 

Comparisons of late quaternary climatic development between 
the Arctic and Antarctic through calcareous nannofossils, 
17:29484 (RA;US) 

Evolution of southern Indian Ocean surface and deep waters 
during the paleogene as inferred from foraminiferal stable iso- 
tope ratios, 17:29676 (RA;US) 

High-latitude tree-ring data: Records of climatic change and 
ecological response, 17:29469 (RA;US) 

Holocene meltwater variations recorded in antarctic coastal ma- 
rine benthic assemblages, 17:29664 (RA;US) 

Two late Quaternary pollen records from the upper Kolyma re- 
gion, Soviet northeast: A preliminary report, 17:29479 (RA;US) 

Box Models 

The role of the polar regions in the global carbon cycle and re- 

lated climatic changes, 17:29335 (RA;US) 
Climate Models 

The influence of Arctic haze and radiatively active trace gases 
on the arctic climate, 17:29338 (RA;US) 

Volcanic eruption events and the variations in surface air tem- 
perature over high latitude regions, 17:29356 (RA;US) 

Forecasting 

Air-sea interaction and penetrating winter convection in the 
Greenland Sea, 17:29646 (RA;US) 

Climate-related research in Svalbard, 17:29328 (RA;US) 

1OC-WMO Intergovernmental WOCE panel. First session, 
17:29691 (R;XU) 

Ice thickness and vertical heat flux in the Arctic Ocean, 
17:29652 (RA;US) 

interannual changes in Northern hemisphere tropospheric tem- 
peratures, 1960-1989, 17:29292 (RA;US) 

Investigations of scales of changeability of biogeochemical pro- 
cesses on the Okhotsk Sea Shelf, 17:29667 (RA;US) 

Low-frequency variability of polar atmosphere due to blocking 
formations: A numerical experiment of blocking, 17:29294 

(RA;US) 

Multiyear variability of atmospheric circulation shifts over the 
North Pacific and a method to forecast ice cover on the 
Okhotsk and Bering Seas, 17:29313 (RA;US) 

The impact of snow and sea ice variations on global climate 
change, 17:29649 (RA;US) 

The partition of thermal energy in the summertime sea ice- 
ocean system, 17:29651 (RA;US) 

The role of the Southern Ocean/sea ice interaction in global cli- 
mate change, 17:29638 (RA;US) 

Tidal water and ice dynamics in the Arctic Ocean, 17:29643 
(RA;US) 

Water mass formation at high latitudes, 17:29655 (RA;US) 


Global 


information Retrieval 


Information 


Monitoring 


CLIMATIC CHANGE 
Monitoring 


Catalog of data bases and reports, 17:29392 (R;US) 


Climate change and water supply, management and use: A lit- 
erature review, 17:29393 (R;US) 


Arctic Environmental Data Directory, 17:29285 (RA;US) 


A proxy late holocene climatic record deduced from northwest 
Alaska beach ridges, 17:29482 (RA;US) 

A review of the Antarctic region ice phenomena based on satel- 
lite images, 17:29627 (RA;US) 

A statistical study of atmosphere-sea ice interactions in the 
Southern Ocean, 17:29648 (RA;US) 

A two-year record of the climate on the Greenland Crest from an 
automatic weather station, 17:29304 (RA;US) 

A winter season synoptic climatology of Alaska: 1956-1986, 
17:29303 (RA;US) 

Allowance for the relaxation effects in global processes of heat 
transfer, 17:29633 (RA;US) 

An algorithm of approximate paleotemperature calculation of the 
Earth surface by temperature measurement in deep bore- 
holes, 17:29475 (RA;US) 

Antarctic sea ice and temperature variations, 17:29312 (RA;US) 

Arctic environments and global change: Evidence in deep per- 
mafrost temperatures, Canadian arctic archipelago, 17:29481 
(RA;US) 

Arctic haze and air pollution, 17:29339 (RA;US) 

Arctic sea ice balance and climate, 17:29634 (RA;US) 

Baseline studies for monitoring global climatic change in the 
Arctic environment; A remote sensing-spatial data base ap- 
proach, 17:29280 (RA;US) 

Canadian ice caps as sources of environmental data, 17:29470 
(RA;US) 

Climate change and permafrost distribution in the Soviet Arctic, 
17:29330 (RA;US) 

Climatic impacts of the boundary layer circulation over Antarc- 
tica, 17:29309 (RA;US) 

Cloud radiation interaction and the Earth's climate: Relevance 
to the climate of the Arctic, 17:29290 (RA;US) 

Computer simulation of the retrospective and perspective geocry- 
ological situations in the polar regions, 17:29463 (RA;US) 

Contour mapping of arctic basin ice roughness parameters, 
17:29625 (RA;US) 

Contribution of the Argos System for the study of the polar re- 
gions, 17:29288 (RA;US) 

Determination of net atmospheric heat transfer, ice production, 
and salt rejection from the Chukchi Polynya using AVHRR 
thermal imagery, 17:29659 (RA;US) 

Energy exchange over Antarctic sea ice in late winter, 17:29650 
(RA;US) 

Environmental marine geology of the Arctic Ocean, 17:29678 
(RA;US) 
Eolian sediments in arctic Alaska as sources of paleoenviron- 
mental data, 17:29472 (RA;US) 
Evaluation of dynamics of polar regions landscapes on the basis 
of remote sensing information, 17:29439 (RA;US) 
Freezing and thawing of soils under the influence of 300- and 
90-year periods of temperature fluctuation, 17:29464 (RA;US) 
Generation of sea ice geophysical flux estimates utilizing a mul- 
tisensor data processor in preparation for the RADARSAT 
and EOS eras, 17:29626 (RA;US) 
Glacial marine sediments from the Antarctic Peninsula: A 
record of climate change and glacial fluctuations during the 
late holocene, 17:29680 (RA;US) 
Global change and thermal history as recorded by northern 
North American tree-ring data, 17:29474 (RA;US) 
Greenland sea ice anomalies during 1901-1984 and their rela- 
tion to an interdecadal arctic climate cycle, 17:29640 (RA;US) 
High latitude climate forcing by 18.6-year lunar tidal fluctuations, 
17:29631 (RA;US) 
Holocene loess and paleosols in Central Alaska: A proxy record 
of holocene climate change, 17:29483 (RA;US) 
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CLIMATIC CHANGE 
Monitoring 


interannual variability of monthly sea ice distributions in the 
North Polar region, 17:29624 (RA;US) 

Interannual variability of the January meridional heat transport by 
planetary waves in the northern latitudes, 17:29293 (RA;US) 

Inversion of borehole temperature data for recent climatic 
changes: Examples from the Alaskan arctic and Antarctica, 
17:29329 (RA;US) 

Japanese ice core studies in the polar regions, 17:29485 (RA;US) 

Laboratory studies of exchange between a polar and a subpolar 
basin, 17:29644 (RA;US) 

Late quaternary paleoceanography and paleoclimatology from 
sediment cores of the eastern Arctic Ocean, 17:29674 (RA;US) 

Little ice age glaciation in Alaska: A record of recent global cli- 
matic change, 17:29477 (RA;US) 

Mathematical modeling in studies of Arctic Ocean circulation, 
17:29645 (RA;US) 

Measuring sea ice deformation with imaging RADAR satellites, 
17:29630 (RA;US) 

On small climatic effects of air invasion in polar regions: The influ- 
ence on atmospheric pressure and heat flux, 17:29314 (RA;US) 

On the development in elaboration of polar ice core gas content 
analysis, 17:29342 (RA;US) 

On the relationship between Antarctic katabatic winds and 
large-scale tropospheric circulations, 17:29298 (RA;US) 

Paleoclimatic significance of high latitude loess deposits, 
17:29473 (RA;US) 

Paleoenvironmental data from less-investigated polar regions, 
17:29476 (RA;US) 

Paleotemperature reconstruction for freeze-thaw processes dur- 
ing the late pleistocene through the holocene, 17:29468 
(RA;US) 

Perennial water stratification and the role of basal freshwater 
flow in the mass balance of the Ward Hunt Ice Shelf, Cana- 
dian High Arctic, 17:29653 (RA;US) 

Permafrozen temperature regime affected by climate variability, 
17:29462 (RA;US) 

Plateau Weather: A synoptic study of IAGO and ANARE AWS 
observations in East Antarctica, 17:29299 (RA;US) 

Polar regions and global change: The role of remote sensing, 
17:29283 (RA;US) 

Precipitation trends over polar ice sheets from atmospheric 
moisture fluxes, 17:29297 (RA;US) 

Project CELIA: Climate and environment of the last interglacial 
(Isotope stage 5) in Arctic and subarctic North America, 
17:29681 (RA;US) 

Properties of the Antarctic ice sheet derived from passive mi- 
crowave data, 17:29435 (RA;US) 

Quick-look satellite imagery for Alaska: A tool for environmental 
monitoring, 17:29632 (RA;US) 

Radar sensing of polar regions, 17:29623 (RA;US) 

Recent changes in the coastal regions of Antarctica docu- 
mented by landsat images, 17:29628 (RA;US) 

Sea ice and the Arctic Ocean: Issues in climate and hydrology, 
17:29635 (RA;US) 

Sea ice variability in the Nordic Seas, 17:29621 (RA;US) 

Sea surface temperature anomalies in the North Pacific, their 
connection with atmospheric processes in transitional sea- 
sons and ice variability in the Bering and Okhotsk Seas, 
17:29647 (RA;US) 

Seasonal mean ice motion in the Arctic basin, 17:29641 (RA;US) 
Sediment-Laden sea ice in the Arctic Ocean: Implications for 
climate, environment and sedimentation, 17:29677 (RA;US) 
Snow temperature profiles and heat fluxes measured on the 
Greenland Crest by an automatic weather station, 17:29305 

(RA;US) 

Spatial and temporal characteristics of the little ice age: The 
Antarctic ice core record, 17:29343 (RA;US) 

Strengths and weaknesses of sea ice as a potential early indica- 
tor of climate change, 17:29619 (RA;US) 

Studies of —40C isothermal layers at high latitudes, 17:29306 
(RA;US) 

Study of the influence of gravity flows on the Antarctic circula- 
tion using simulations with the French general circulation 
model, 17:29308 (RA;US) 
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Taiga forest stands and SAR: Monitoring for subarctic global 
change, 17:29440 (RA;US) 

The Arctic Ocean eigen oscillations, 17:29657 (RA;US) 

The Greenland ice sheet margin as a source of Paleoenviron- 
mental data, 17:29478 (RA;US) 

The history of the climate of the northern polar region in the 
holocene and recent millennia from proxy and historical data, 
17:29340 (RA;US) 

The polar automatic weather station project of the University of 
Wisconsin, 17:29281 (RA;US) 

The record of global change in circum-Antarctic marine sedi- 
ments, 17:29675 (RA;US) 

The surface condition on the Antarctic ice sheet, 17:29310 
(RA;US) 

Tracing upper waters in the Arctic Ocean, 17:29656 (RA;US) 

Transport of atmospheric COz to the bottom water of the Wed- 
dell Sea, 17:29658 (RA;US) 

Trends in global and polar cloudiness from satellite data, 
17:29295 (RA;US) 

Variability of Antarctic sea ice, 17:29620 (RA;US) 

Variations in cloudiness, temperature and satellite-derived out- 
going longwave radiation for Alaska, 17:29307 (RA;US) 

Variations in sea ice thickness in the polar regions, 17:29618 
(RA;US) 

Research Programs 

Data for polar regions research, 17:29286 (RA;US) 

Engineering-geological monitoring within the Soviet global 
change program (the Northern regions of Western Siberia), 
17:29466 (RA;US) 

Project CELIA: Climate and environment of the last interglacial 
(Isotope stage 5) in Arctic and subarctic North America, 
17:29681 (RA;US) 

The Toolik Lake project: Terrestrial and freshwater research on 
change in the arctic, 17:29661 (RA;US) 

USDA forest service global change research: 
ecosystems, northern linkages, 17:29448 (RA;US) 

CLINTON P. ANDERSON MESON PHYSICS FACILITY 

See LAMPF LINAC 

CLONE CELLS 

Radiogenic neoplasia in thyroid and mammary clonogens: 
Progress report, January 1, 1990-December 31, 1992, 
17:29794 (R;US) 

[Molecular analysis of cytoplasmic male sterility]: Progress re- 
port, June 1, 1989-June 15, 1991, 17:29717 (R;US) 

CLOSURES 

Site assessment report: Chemical, metals and pesticides pits, 

17:29607 (R;US) 
CLOTHES DRYERS 

Energy and process optimization in relation to industrial clothes- 
drying machines by the use of natural gas fuelling as a 
substitute for the existing steam heated surface. Phase 2: Fi- 
nal report (Natural gas), 17:28585 (1;DK;In Danish) 

CLOUDS 

See also RADIOACTIVE CLOUDS 

Second annual progress report of the Millimeter Wave Cloud 
Profiling Radar System (CPRS), 17:29361 (R;US) 

Visualizing wind velocities by advecting cloud textures, 
17:29399 (R;US) 

CLUSTERS (ION) 
See ION PAIRS 
CLUSTERS (SOLID) 
See SOLID CLUSTERS 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also BROWN COAL 
COAL FINES 
SUBBITUMINOUS COAL 
Agglomeration 

Effect of oxidation on separation of coal and pyrite by selective 

oil agglomeration, 17:27203 (R;US) 
Alkylation 

Gaseous phase coal surface modification: Final technical re- 

port, 17:27180 (R;US) 


Monitored 





Ash Content 


Graphic values for some organic constitutents of beneficiated 
coal samples: [Quarterly] report, December 1, 1991—February 
29, 1992, 17:27196 (R;US) 

Bioconversion 

Biological production of ethanol from coal: [Quarterly report], 
December 22, 1990—March 21, 1991, 17:27308 (R;US) 

Biological production of ethanol from coal: [Quarterly technical 
report], September 22, 1991—December 21, 1991, 17:27309 
(R;US) 

Calorific Value 

Graphic values for some organic constitutents of beneficiated 
coal samples: [Quarterly] report, December 1, 1991—February 
29, 1992, 17:27196 (R;US) 

Chemical Analysis 

Use of solid-state NMR techniques for the analysis of water in 
coal and the effect of different coal drying techniques on the 
structure and reactivity of coal: Quarterly report, December 1, 
1991—February 29, 1992, 17:27381 (R;US) 

Cleaning 

Advanced Coal Conversion Process Demonstration Project: 
Technical progress report, January 1, 1991—December 31, 
1991, 17:27281 (R;US) 

Non-intrusive measurement of particle charge: Electrostatic dry 
coal cleaning: Technical progress report No. 3, January 1, 
1992—March 31, 1992, 17:27192 (R;US) 

Semiconductor electrochemistry of coal pyrite: Technical 
progress report, January—March 1992, 17:27380 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report no. 5, February 1—April 30, 1989, 
17:27171 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report no. 4, November 1, 1988—January 
31, 1989, 17:27170 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report no. 6, May i—July 31, 1989, 
17:27172 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report no. 3, August 1, 1988—October 31, 
1988, 17:27169 (R;US) 

The effects of moderate coal cleaning on the microbial removal 
of organic sulfur: [Quarterly] technical report, December 1, 
1991—February 29, 1992, 17:27194 (R;US) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 21, October 1-December 31, 
1991, 17:27507 (R;US) 

Cocombustion 

Combustion of Illinois coals and chars with natural gas: Techni- 
cal report, December 1, 1991—February 29, 1992, 17:27513 
(R;US) 

Combustion 

3-D turbulent particle dispersion submodel development: Quar- 
terly progress report No. 1, 5 April-5 July 1991, 17:27500 
(R;US) 

A computational model for coal transport and combustion: 
Quarterly technical progress report, March 1, 1992—May 31, 
1992, 17:27472 (R;US) 

A high efficiency mixed solid waste-fossil fuel combustion power 
system, 17:27477 (R;US) 

Comprehensive assessment of toxic emissions from coal-fired 
power plants, 17:27388 (R;US) 

High temperature corrosion during use of chlorine containing 
gel: Technical report, December 1, 1991—February 29, 1992, 
17:27511 (R;US) 

Influence of sulfur in coals on char morphology and combustion: 
[Quarterly] technical report, December 1, 1991—February 29, 
1992, 17:27385 (R;US) 

Optical properties of flyash: Quarterly report, 1 January—31 
March 1992, 17:27403 (R;US) 

Particle collection efficiency of a cyclonic combustor, 17:27489 
(R;US) 

Particle-jet interactions in an MHD second stage combustor, 
17:28482 (R;US) 


COAL 
Desulfturization 


Research on thermophoretic and inertial aspects of ash particle 
deposition on heat exchanger surfaces in coal-fired equip- 
ment: Final technical report, September 1, 1986—April 30, 
1990, 17:27508 (R;US) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 21, October 1—-December 31, 
1991, 17:27507 (R;US) 

Combustion Products 

Environmental externalities: An ASEAN application to coal- 
based power generation: Extract, 17:27450 (R;US) 

Integrated low emission cleanup system for direct coal-fueled 
turbines (electrostatic agglomeration): Project quarterly report, 
September 1, 1991—December 31, 1991, 17:27391 (R;US) 

Combustion Properties 
Radiative heat transfer in coal furnaces, 17:27475 (R;US) 
Comminution 

Chemical comminution and deashing of low-rank coals, 
17:27354 (PA;US) 

The effects of moderate coal cleaning on the microbial removal 
of organic sulfur: [Quarterly] technical report, December 1, 
1991—February 29, 1992, 17:27194 (R;US) 

Conversion 

A novel integrated treatment system for coal wastewaters: Quar- 

terly report, March 2, 1992—June 1, 1992, 17:27442 (R;US) 


Inhibition of retrogressive reactions in coal/petroleum co- 
processing: Quarterly technical progress report, January 1, 
1992—March 31, 1992, 17:27280 (R;US) 

Cracking 

Studies of coupled chemical and catalytic coal conversion meth- 

ods, 17:27267 (R;US) 
Deashing 

Advanced Coal Conversion Process Demonstration Project: 
Technical progress report, January 1, 1991—December 31, 
1991, 17:27281 (R;US) 

Chemical comminution and deashing of low-rank coals, 
17:27354 (PA;US) 

Decarboxylation 

Advanced Coal Conversion Process Demonstration Project: 
Technical progress report, January 1, 1991—December 31, 
1991, 17:27281 (R;US) 

Demineralization 

Gaseous phase coal surface modification: Final technical re- 

port, 17:27180 (R;US) 
Depolymerization 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, January-March 1992, 
17:27333 (R;US) 

Lignin-assisted coal depolymerization: Technical report, Decem- 
ber 1, 1991—February 29, 1992, 17:27346 (R;US) 

Desulfurization 

A novel coal feeder for production of low sulfur fuel: Quarterly 
technical progress report, January 1, 1992—April 1, 1992, 
17:27300 (R;US) 

A novel coal feeder for production of low sulfur fuel: Quarterly 
technical progress report, December 1, 1989—April 1, 1990, 
17:27299 (R;US) 

Advanced Coal Conversion Process Demonstration Project: 
Technical progress report, January 1, 1991—December 31, 
1991, 17:27281 (R;US) 

Applications of micellar enzymology to clean coal technology: 
First quarterly report, 17:27293 (R;US;In Rumanian) 

Applications of micellar enzymology to clean coal technology: 
Second quarterly report, 17:27294 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Tenth quarterly report, 17:27296 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Tenth quarterly report, 17:27292 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Third quarterly report (Laccase from Polyporus versicolor), 
17:27295 (R;US) 

Effect of oxidation on separation of coal and pyrite by selective 
oil agglomeration, 17:27203 (R;US) 


ERA Vol. 17, No. 10 653 





COAL 
Desulfurization 


Electrochemistry of Thiobacillus ferrooxidans reactions with 
pyrite: Technical progress report, January 1992—April, 1992, 
17:27178 (R;US) 

Gaseous phase coal surface modification: Final technical re- 
port, 17:27180 (R;US) 

Microbial strain improvement for organosulfur removal from 
coal: [Quarterly] technical report, December 1, 1991— 
February 29, 1992, 17:27340 (R;US) 

Molecular biological enhancement of coal biodesulfurization: 
Ninth quarterly technical progress report (Thiobacillus cupri- 
nus), 17:27314 (R;US) 

Molecular biological enhancement of coal desulfur- 
ization: Cloning and expression of the 
sulfoxide/sulfone/sulfonate/sulfate genes in Pseudomonads 
and Thiobacillae: Eleventh quarterly report (Rhodococcus 
erythropolis, Thiobacillus acidophilus, Thiobacillus novellus.), 
17:27316 (R;US) 

Molecular biological enhancement of coal desulfurization: 
Eleventh quarterly technical progress report (Thiobacillus 
cuprinus), 17:27315 (R;US) 

Selective oxidations of organosulfur model compounds and coal 
for the removal of organic sulfur, 17:27208 (R;US) 

Semiconductor electrochemistry of coal pyrite: Technical 
progress report, January—March 1992, 17:27380 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report no. 5, February 1—April 30, 1989, 
17:27171 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report no. 6, May i—July 31, 1989, 
17:27172 (R;US) 

Devolatilization 

Thermally induced structural changes in coal combustion: Final 

report, 17:27491 (R;US) 


A new model of coal-water interaction and relevance for dewa- 


tering: Quarterly technical progress report, 1 September 
1991-30 November 1991, 17:27191 (R;US) 


Advanced Coal Conversion Process Demonstration Project: 
Technical progress report, January 1, 1991—December 31, 
1991, 17:27281 (R;US) 

Use of solid-state NMR techniques for the analysis of water in 
coal and the effect of different coal drying techniques on the 
structure and reactivity of coal: Quarterly report, December 1, 
1991—February 29, 1992, 17:27381 (R;US) 


National Energy Strategy: Technical annex 6: Clean Coal Tech- 
nology Export Programs: First edition, 1991/1992, 17:27199 
(R;US) 

Flotation 

Gaseous phase coal surface modification: Final technical re- 
port, 17:27180 (R;US) 

Selective flotation of fossil resin from western coal: A special re- 
port comprising: Monthly report for December 1991—April 
1992 and Quarterly reports for December 1, 1991—February 
29, 1992, 17:27190 (R;US) 

Surface magnetic enhancement for coal cleaning: Quarterly 
technical progress report no. 6, May 1—July 31, 1989, 
17:27172 (R;US) 

Fluidized-Bed Combustion 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, November 1991—January 
1992, 17:27478 (R;US) 

Nucla circulating atmospheric fluidized bed demonstration 
project: Quarterly technical progress report, October— 
December 1990, 17:27485 (R;US) 

Pulse atmospheric fluidized bed combustion: Technical progress 
report, November 1988—January 1989, 17:27481 (R;US) 

Pulsed atmospheric fluidized bed combustion: Technical 
progress report, July 1991—September 1991, 17:27254 (R;US) 

[Pulsed atmospheric fluidized bed combustion (PAFBC)]: Tech- 
nical progress report, May-July 1988, 17:27484 (R;US) 

[Pulsed atmospheric fluidized bed combustion (PAFBC)]: Tech- 


nical progress report, February 1989-April 1989, 17:27482 
(R;US) 
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[Pulsed atmospheric fluidized-bed combustion]: Technical 
progress report, August-October 1988 (Installation of the 
pulsed atmospheric fluidized-bed combustion components.), 
17:27483 (R;US) 

Heat Treatments 

Advanced Coal Conversion Process Demonstration Project: 
Technical progress report, January 1, 1991—December 31, 
1991, 17:27281 (R;US) 


Hydrogenation 

Studies of coupled chemical and catalytic coal conversion meth- 

ods, 17:27267 (R;US) 
Microstructure 

Advanced NMR-based techniques for pore structure analysis of 
coal: Quarterly report No. 3, March 1, 1992—June 30, 1992, 
17:27379 (R;US) 

Hydrogen containing functional groups and coal structure, 
17:27357 (R;US) 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, September 13, 1991—December 
31, 1991, 17:27377 (R;US) 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, January 1, 1992—March 31, 1992, 
17:27378 (R;US) 

Organic Sulfur Compounds 

Graphic values for some organic constitutents of beneficiated 
coal samples: [Quarterly] report, December 1, 1991—February 
29, 1992, 17:27196 (R;US) 

Microbial strain improvement for organosulfur removal from 
coal: [Quarterly] technical report, December 1, 1991- 
February 29, 1992, 17:27340 (R;US) 

The effects of moderate coal cleaning on the microbial removal 
of organic sulfur: [Quarterly] technical report, December 1, 
1991—February 29, 1992, 17:27194 (R;US) 

Oxidation 

Effect of oxidation on separation of coal and pyrite by selective 
oil agglomeration, 17:27203 (R;US) 

Thermally induced structural changes in coal combustion: Final 
report, 17:27491 (R;US) 

Porosity 

Advanced NMR-based techniques for pore structure analysis of 
coal: Quarterly report No. 3, March 1, 1992—June 30, 1992, 
17:27379 (R;US) 

Pyrolysis 

A novel coal feeder for production of low sulfur fuel: Quarterly 
technical progress report, December 1, 1989—April 1, 1990, 
17:27299 (R;US) 

Characterization of petroleum source rocks by pyrolysis-mass 
spectroscopy gas evolution profiles, 17:27529 (R;US) 

Influence of sulfur in coals on char morphology and combustion: 
[Quarterly] technical report, December 1, 1991—February 29, 
1992, 17:27385 (R;US) 

Qualitative Chemical Analysis 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, January 1, 1992—March 31, 1992, 
17:27378 (R;US) 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, September 13, 1991—December 
31, 1991, 17:27377 (R;US) 

Quantitative Chemical Analysis 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 21, October 1—-December 31, 
1991, 17:27507 (R;US) 

Sampling 

Establishment and maintenance of a Coal Sample Bank and 
Data Base: Project status report, January 9, 1992—April 8, 
1992, 17:27370 (R;US) 

Establishment and maintenance of a coal sample bank and data 
base: Project status report, January 9, 1989—April 8, 1989, 
17:27364 (R;US) 

Establishment and maintenance of a coal sample bank and data 
base: [Quarterly] project status report, July 9, 1990—October 
8, 1990, 17:27369 (R;US) 





Establishment and maintenance of a coal sample bank and data 
base: [Quarterly] project status report, October 9, 1990— 
January 8, 1991, 17:27368 (R;US) 

Establishment and maintenance of a coal sample bank and data 
base: [Quarterly] project status report, October 9, 1988— 
January 8, 1989, 17:27363 (R;US) 

Establishment and maintenance of a coal sample bank and data 


base: [Quarterly] project status report, April 9, 1990—July 8, 
1990, 17:27367 (R;US) 


Establishment and maintenance of a coal sample bank and data 
base: [Quarterly] project status report, October 9, 1989— 
January 8, 1990, 17:27365 (R;US) 

Establishment and maintenance of a coal sample bank and data 
base: [Quarterly] report, January 9, 1990—April 8, 1990, 
17:27366 (R;US) 

Solubility 

Hydrogen containing functional groups and coal structure, 

17:27357 (R;US) 
Staged Combustion 

Integrated low emissions cleanup system for direct coal fueled 
turbines (Moving bed, fluid bed contactor/ceramic filter): Sev- 
enteenth quarterly status report, October-December 1991, 
17:27479 (R;US) 

Storage 

Establishment and maintenance of a coal sample bank and data 
base: Project status report; January 9, 1989-April 8, 1989, 
17:27364 (R;US) 

Sulfur Content 

A novel coal feeder for production of low sulfur fuel: Quarterly 
technical progress report, January 1, 1992—April 1, 1992, 


17:27300 (R;US) 
Surface Properties 
Selective flotation of fossil resin from western coal: A special re- 
port comprising: Monthly report for December 1991—April 
1992 and Quarterly reports for December 1, 1991—February 
29, 1992, 17:27190 (R;US) 


Surface Treatments 
Gaseous phase coal surface modification: Final technical re- 
port, 17:27180 (R;US) 
Surtaces 
Spin-mapping of coal structures with ESE and ENDOR: Thir- 
teenth quarterly report, 17:27371 (R;US) 
Swelling 
A new model of coal-water interaction and relevance for dewa- 
tering: Quarterly technical progress report, 1 September 
1991-30 November 1991, 17:27191 (R;US) 
Hydrogen containing functional groups and coal structure, 
17:27357 (R;US) 
Transport 
A computational model for coal transport and combustion: 
Quarterly technical progress report, March 1, 1992—May 31, 
1992, 17:27472 (R;US) 
Water Removal 
Advanced Coal Conversion Process Demonstration Project: 
Technical progress report, January 1, 1991—December 31, 
1991, 17:27281 (R;US) 
COAL DEPOSITS 
Development of core analysis procedures using x-ray computer- 
ized tomography: Quarterly report, September 1, 
1988—November 30, 1988, 17:27358 (R;US) 
COAL FINES 
Air separation techniques: An inventory of techniques to pro- 
duce ‘pure’ oxygen for the combustion of coal fines in a 
CO2(g)/O2(g)-environment, 17:28872 (R;NL;In Dutch) 
CFBC evaluation of fuels processed from Illinois coals: Techni- 
cal report, December 1, 1991—February 29, 1992, 17:27510 
(R;US) 
Coal surface control for advanced fine coal flotation: Final re- 
port, October 1, 1988—March 31, 1992, 17:27176 (R;US) 
Dewatering studies of fine clean coal: [Quarterly] technical re- 
port, December 1, 1991—February 29, 1992, 17:27195 (R;US) 
PETC Review, Issue 5, Spring 1992, 17:28460 (R;US) 


COAL GAS 
Filtration 


Pelletizing/reslurrying as a means of distributing and firing clean 
coal: Final quarterly technical progress report No. 5, July 1, 
1991—September 30, 1991, 17:27188 (R;US) 

Pelletizing/reslurrying as a means of distributing and firing clean 
coal: Final quarterly technical progress report No. 6, October 
1, 1991—December 31, 1991, 17:27186 (R;US) 

Pelletizing/reslurrying as a means of distributing and firing clean 
coal: Final quarterly technical progress report No. 4, April 1, 
1991—June 30, 1991, 17:27187 (R;US) 

Proof of concept and performance optimization of high gravity 
batch-type centrifugal dryer for dewatering fine coal: Final re- 
port, September 20, 1989-September 21, 1991, 17:27177 
(R;US) 

Surface electrochemical control for fine coal and pyrite separa- 
tion: Technical progress report, January 1, 1990—March 31, 
1990, 17:27183 (R;US) 

Surface electrochemical control for fine coal and pyrite separa- 
tion: Technical progress report, April 1, 1990—June 30, 1990, 
17:27184 (R;US) 

Surface electrochemical control for the fine coal and pyrite 
separation: Technical progress report, October 1, 1989- 
December 31, 1989, 17:27182 (R;US) 

Surface electrochemical control for the fine coal and pyrite sep- 
aration: Technical progress report, July 21, 1989-September 
30, 1989, 17:27181 (R;US) 

Surface electrochemical control for the fine coal and pyrite sep- 
aration: Technical progress report, January 1, 1992—March 
31, 1992, 17:27185 (R;US) 


COAL GAS 
Desulfurization 

Development of novel copper-based sorbents for hot-gas 
cleanup: [Quarterly] technical report, December 1, 1991— 
February 29, 1992, 17:27345 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 2, January— 
March 1987, 17:27229 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 4, July— 
September 1987, 17:27237 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 9, October— 
December 1988, 17:27233 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 7, April-June 
1988, 17:27228 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report No. 1, October— 
December 1986, 17:27234 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 8, July— 
September 1988, 17:27235 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report No. 3, April-June 
1987, 17:27236 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 2, Single particle kinetic studies of sulfida- 
tion and regeneration reactions of candidate zinc ferrite 
sorbents, 17:27231 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 1, Bench-scale testing and analysis, 
17:27230 (R;US) 

Two-stage regeneration of zinc ferrite desulfurization sorbent, 
17:27232 (R;US) 


Filtration 

Moving granular-bed filter development program topical report: 
Base contract test plan, 17:28112 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: Third quarterly report, April 1—June 
30, 1985, 17:27220 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: Sixth quarterly report, January 1, 
1986—March 31, 1986, 17:27221 (R;US) 
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COAL GAS 
Filtration 


Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: Second quarterly project report, 
January 1, 1985—March 31, 1985, 17:27219 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: First quarterly project report, Octo- 
ber 1, 1984—December 31, 1984, 17:27223 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, October 
19, 1984—December 30, 1984, 17:27218 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, January 1, 
1985—December 31, 1985, 17:27217 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, April 1, 
1985—June 30, 1985, 17:27213 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, September 
30, 1985—December 29, 1985, 17:27214 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, July 1, 
1985—September 29, 1985, 17:27215 (R;US) 

[Performance evaluation of fabric bug filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, December 
30, 1985—March 30, 1986, 17:27216 (R;US) 


Hot Gas Cleanup 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report, October-December 1991, 
17:27251 (R;US) 

Cross flow filter for AEPSC: TIDD slipstream HGCU project pre- 
liminary design package for Westinghouse cross flow filter 
system: Final submittal, 17:28110 (R;US) 

Development of novel copper-based sorbents for hot-gas 
cleanup: [Quarterly] technical report, December 1, 1991— 
February 29, 1992, 17:27345 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 7, April-June 
1988, 17:27228 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 2, January— 
March 1987, 17:27229 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 4, July— 
September 1987, 17:27237 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 8, July— 
September 1988, 17:27235 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 


sorbent: Quarterly technical progress report No. 3, April-June 


1987, 17:27236 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 9, October— 
December 1988, 17:27233 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report No. 1, October— 
December 1986, 17:27234 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 


sorbent: Volume 2, Single particle kinetic studies of sulfida- - 


tion and regeneration reactions of candidate zinc ferrite 
sorbents, 17:27231 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 1, Bench-scale testing and analysis, 
17:27230 (R;US) 

Hot Gas Cleanup Test Facility for gasification and pressurized 
combustion: Quarterly technical progress report, October 1— 
December 31, 1991, 17:27245 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: Third quarterly report, April 1i—June 
30, 1985, 17:27220 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: Second quarterly project report, 
January 1, 1985—March 31, 1985, 17:27219 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: Sixth quarterly report, January 1, 
1986—March 31, 1986, 17:27221 (R;US) 
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Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: First quarterly project report, Octo- 
ber 1, 1984—December 31, 1984, 17:27223 (R;US) 

Two-stage regeneration of zinc ferrite desulfurization sorbent, 
17:27232 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, July 1, 
1985—September 29, 1985, 17:27215 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, April 1, 
1985—June 30, 1985, 17:27213 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, October 
19, 1984—December 30, 1984, 17:27218 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, September 
30, 1985—December 29, 1985, 17:27214 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, January 1, 
1985—December 31, 1985, 17:27217 (R;US) 

[Performance evaluation of fabric bug filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, December 
30, 1985—March 30, 1986, 17:27216 (R;US) 


COAL GASIFICATION 


A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report, October-December 1991, 
17:27251 (R;US) 

Ames test mutagenicity studies of the subfractions of the mild 
gasification composite material, MG-120: [Quarterly report, 
January—March 1992], 17:29844 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, October-December 1991, 17:27243 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
October 30, 1991—January 2, 1992, 17:27242 (R;US) 

Development of an advanced, continuous mild-gasification pro- 
cess for the production of coproducts: Report for Task 4.8, 
Decontamination and disassembly of the mild-gasification and 
char-to-carbon PRUs and disposal of products from testing, 
17:27244 (R;US) 

Development of mild gasification process: Quarterly report, 
April-June 1988, 17:27240 (R;US) 

Development of mild gasification process: Quarterly report, 
July-September 1987, 17:27238 (R;US) 

Development of mild gasification process: Quarterly report, 
October-December 1988, 17:27239 (R;US) 

Development of mild gasification process: Quarterly report, 
October-December, 1987, 17:27241 (R;US) 

ENCOAL Mild Coal Gasification Project: Annual report, October 
1990-—September 1991, 17:27255 (R;US) 

Evaluation of CO2/H2 separation techniques at H2-production 
from fossil fuels aimed at CO2-free energy production, 
17:28016 (R;NL;In Dutch) 

Gasifier feed - Tailor-made from Iilinois coals: Technical report, 
December 1, 1991—February 29, 1992, 17:27337 (R;US) 

Low-rank coal research: Final technical report, April 1, 1988— 
June 30, 1989, including quarterly report, April-June 1989, 
17:27390 (R;US) 

Mutagenicity of Tween 80-solvated mild gasification products in 
the Ames salmonella microsomal assay system: [Quarterly 
report, October-December 1991], 17:29843 (R;US) 

Novel concept development of an internal recirculation catalyst 
for mild gasification: Progress report, June 1, 1988—August 
31, 1988, 17:27226 (R;US) 

Novel concept development of an internal recirculation catalyst 
for mild gasification: Progress report, March 1, 1988—May 31, 
1988, 17:27227 (R;US) 

Novel hydrogen separation device development for coal gasifi- 
cation system applications: Task 1, 17:28014 (R;US) 

Two-stage coal gasification and desulfurization, 17:27355 
(PA;US) 





COAL GASIFICATION PLANTS 
Design of gasifiers to optimize fuel cell systems: Quarterly tech- 
nical progress report No. 6, January 1, 1992—March 31, 1992, 
17:27253 (R;US) 
Erosion-corrosion of materials in coal gasification atmospheres: 
Final technical report, January 1—December 31, 1984, 
17:28690 (R;US) 


COAL LIQUEFACTION 

See also LIQUID PHASE METHANOL PROCESS 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, January-March 1992, 
17:27333 (R;US) 

Catalysis of low temperature liquefaction by molybdenum sul- 
fides, 17:27210 (R;US) 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
January—March 1992, 17:27310 (R;US) 

Design, synthesis, and characterization of novel fine-particle, 
unsupported catalysts for coal liquefaction: Technical 
progress report, October 26, 1991—January 25, 1992: Draft, 
17:27322 (R;US) 

Design, synthesis, and characterization of novel fine-particle, 
unsupported catalysts for coal liquefaction: Technical 
progress report, October 25, 1990—October 24, 1991: Draft, 
17:27321 (R;US) 

Equilibrium and volumetric data and model development of coal 
fluids: [Quarterly report], January 1, 1992—March 31, 1992, 
17:27329 (R;US) 

Liquefaction of coals using ultra-fine particle, unsupported cata- 
lysts: In situ generation by rapid expansion of supercritical 
fluid solutions: Quarterly technical progress report, January 1, 
1991—March 31, 1991, 17:27323 (R;US) 

Low-rank coal research: Final technical report, April 1, 1988— 
June 30, 1989, including quarterly report, April-June 1989, 
17:27390 (R;US) 

Microbial recovery of metals from spent coal liquefaction cata- 
lysts: Quarterly report, October-December 1991, 17:27313 
(R;US) 

Novel nanodispersed coal liquefaction catalysts: Molecular de- 
sign via microemulsion-based synthesis: Technical progress 
report, January-March 1991, 17:27324 (R;US) 

Novel nanodispersed coal liquefaction catalysts: Molecular de- 
sign via microemulsion-based synthesis: Technical progress 
report, July-September 1991, 17:27325 (R;US) 

Selective solvent absorption in coal conversion: Quarterly re- 
port, July 1, 1991—September 30, 1991, 17:27330 (R;US) 
Studies of coupled chemical and catalytic coal conversion meth- 

ods, 17:27267 (R;US) 

Supercritical fluid solubilization of catalyst precursors: The solu- 
bility and phase behavior of molybdenum hexacarbonyl in 
supercritical carbon dioxide and applications to the direct liq- 
uefaction of coal, 17:27207 (R;US) 

The dual role of oxygen functions in coal pretreatment and liq- 
uefaction: Crosslinking and cleavage reactions: First annual 
report, April 1, 1991—March 31, 1992, 17:27332 (R;US) 

Two-stage, close coupled catalytic liquefaction of coal: Four- 
teenth quarterly report, 1 January 1992-31 March 1992, 
17:27273 (R;US) 


COAL LIQUIDS 

Ames test mutagenicity studies of the subfractions of the mild 
gasification composite material, MG-120: [Quarterly report, 
January-March 1992], 17:29844 (R;US) 

Development of mild gasification process: Quarterly report, 
April-June 1988, 17:27240 (R;US) 

Development of mild gasification process: Quarterly report, 
July-September 1987, 17:27238 (R;US) 

Development of mild gasification process: Quarterly report, 
October-December 1988, 17:27239 (R;US) 

Development of mild gasification process: Quarterly report, 
October-December, 1987, 17:27241 (R;US) 

ENCOAL Mild Coal Gasification Project: Annual report, October 
1990—September 1991, 17:27255 (R;US) 


COASTAL REGIONS 


Equilibrium and volumetric data and model development of coal 
fluids: [Quarterly report], January 1, 1992—March 31, 1992, 
17:27329 (R;US) 

Fundamental studies of catalytic processing of synthetic liquids: 
Quarterly progress report, January 1, 1990—March 31, 1990, 
17:27301 (R;US) 

Fundamental studies of catalytic processing of synthetic liquids: 
Quarterly progress report, April 1, 1990-June 30, 1990, 
17:27302 (R;US) 

Integrated production/use of ultra low-ash coal, premium liquids 
and clean char: [Quarterly] report, December 1, 1991- 
February 29, 1992, 17:27347 (R;US) 

Mechanism of hydrodenitrogenation H2-D2 exchange in non- 
acidic and acidic supports: Eighth quarterly report, July 
1—September 30, 1991, 17:27288 (R;US) 

Mutagenicity of Tween 80-solvated mild gasification products in 
the Ames salmonella microsomal assay system: [Quarterly 
report, October—December 1991], 17:29843 (R;US) 

COAL MINERS 

Injury experience in coal mining, 1990, 17:27516 (R;US) 
COAL MINES 

Injury experience in coal mining, 1990, 17:27516 (R;US) 
COAL MINING 

Injury experience in coal mining, 1990, 17:27516 (R;US) 
COAL PREPARATION 

Low-rank coal research: Final technical report, April 1, 1988- 
June 30, 1989, including quarterly report, April-June 1989, 
17:27390 (R;US) 

COAL-DERIVED LIQUIDS 

See COAL LIQUIDS 


COAL-FIRED GAS TURBINES 

Advanced coal-fueled gas turbine systems: Technical progress 
report, January—March 1992, 17:28620 (R;US) 

Coatings for improved corrosion resistance, 17:28644 (R;US) 

COAL-FIRED MHD GENERATORS 
See also MHD GENERATOR CDIF 
MHD GENERATOR CFFF 

Dispersion of seed vapor and gas ionization in an MHD second 
stage combustor and channel, 17:28483 (R;US) 

impact of nonequilibrium particle temperature considerations on 
seeded coal combustion plasma properties: Fifth quarterly re- 
port, October 1, 1991—December 30, 1991, 17:28499 (R;US) 

Impact of nonequilibrium particle temperature considerations on 
seeded coal combustion plasma properties: Sixth quarterly 
report, January 1, 1992—March 31, 1992, 17:28500 (R;US) 

Impact of nonequilibrium particle temperature considerations on 
seeded coal combustion plasma properties: Fifth quarterly re- 
port, October 1, 1991—December 30, 1991, 17:28499 (R;US) 

Impact of nonequilibrium particle temperature considerations on 
seeded coal combustion plasma properties: Third and fourth 
quarterly reports, April 1, 1991-September 30, 1991, 
17:28498 (R;US) 

MHD Integrated Topping Cycle Project: Fourteenth quarterly 
technical progress report, November 1, 1990— January 31, 
1991, 17:28494 (R;US) 

MHD Integrated Topping Cycle Project: Sixteenth quarterly tech- 
nical progress report, May 1991—July 1991, 17:28496 (R;US) 

Particle-jet interactions in an MHD second stage combustor, 
17:28482 (R;US) 

COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 


COALTEK PROCESS 
See FUEL FEEDING SYSTEMS 


COASTAL REGIONS 

Pen Branch fault program: Interim report on the High Resolu- 
tion, Shallow Seismic Reflection surveys, 17:29611 (R;US) 

Radioactive contamination of fish, shellfish, and waterfowl ex- 
posed to Hanford effluents: Annual summaries, 1945-1972: 
Hanford Environmental Dose Reconstruction Project, 
17:29597 (R;US) 

Remote sensing, 17:29580 (RA;US) 
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COATINGS 


COATINGS 
See also PAINTS 
SPRAYED COATINGS 

Coatings for improved corrosion resistance, 17:28644 (R;US) 

Development of wear resistant ceramic coatings for diesel en- 
gine components: Final report, 17:28622 (R;US) 

Fabrication of self-lubricating hard coatings by ion beam tech- 
niques: Annual progress report (Tribology Program) 1989, 
October 1988-September 1989, 17:28572 (R;US) 

Fabrication of self-lubricating hard coatings by ion beam tech- 
niques: Annual progress report (Tribology Program) 1990, 
October 1989—September 1990, 17:28573 (R;US) 

Nondestructive examination through painted surfaces, 17:28203 
(R;US) 

COAXIAL CABLES 

Robust solder joint attachment of coaxial cable leads to piezo- 

electric ceramic electrodes, 17:29029 (R;US) 


COBALT 

Mechanism of hydrodenitrogenation (Part 11) beta-hydrygen 
elimination: Eleventh quarter report, April 1i—June 30, 1992, 
17:27291 (R;US) 

Mechanism of hydrodenitrogenation adsorption of piperidine on 
reduced molybdenum catalysts: Tenth quarterly report, Jan- 
uary 1—March 31, 1992, 17:27290 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, March 15—June 15, 1991, 
17:27282 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, September 15, 1991— 
December 15, 1991, 17:27284 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, June 15—September 15, 
1991, 17:27283 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, September 15, 1991— 
December 15, 1991, 17:27284 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, March 15—June 15, 1991, 
17:27282 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, June 15—September 15, 
1991, 17:27283 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, January 1, 1992— 
March 31, 1992, 17:27286 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technial progress report, January 1, 1992— 
March 31, 1992, 17:27287 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, May 31, 1990— 
December 31, 1990, 17:27285 (R;US) 


COBALT ALLOYS 
See also ALLOY-NI54CR22CO013M09 
Moessbauer study oof the cubic lave phase 
Hosub(0.25)Tbsub(0.15)Fesub(2-x)Co,, 17:28675 (IA;IN) 
COBALT COMPOUNDS 
Development of improved cathodes for solid oxide fuel cells: Fi- 
nal report, 17:28523 (R;US) 
COCOMBUSTION 
Combustion of lilinois coals and chars with natural gas: Techni- 
cal report, December 1, 1991—February 29, 1992, 17:27513 
(R;US) 
COFFEE 
See BEVERAGES 


COFIRING 
See COCOMBUSTION 

COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 


COHERENT RADIATION 


Proposal for the experimental demonstration of the coherent ra- 
diation, 17:29891 (R;US) 
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COKE 

Inhibition of retrogressive reactions in coaVpetroleum co- 
processing: Quarterly technical progress report, January 1, 
1992-March 31, 1992, 17:27280 (R;US) 

COKE-OVEN GAS 

See COAL GAS 

COKING 

The development of an integrated multistage fluid bed retorting 
process: Annual report, September 1990-September 1991, 
17:27617 (R;US) 

The development of an integrated multistage fluid bed retorting 
process: Technical report, January 1, 1992—March 31, 1992 
(Kentort Il process-50-Ib/hr.), 17:27618 (R;US) 

COLD FUSION 

Cold fusion, 17:30206 (R;SY;In Arabic) 

Mechanism of neutron emission during fracture of deuterated ti- 
tanium, 17:30229 (IA;IN) 

COLD NEUTRONS 

Baryons in the future at LAMPF, 17:30017 (R;US) 

Cold neutron source for the present Munich reactor, 17:28003 
(RA;US) 

Heating rates in reactor and spallation cold sources, 17:28001 
(RA;US) 

The Cornell University cold neutron beam facility: Design fea- 
tures, 17:28002 (RA;US) 

COLLECTOR PROPERTIES 

See PERMEABILITY 
COLLECTOR PROPERTIES (ROCKS) 

See PERMEABILITY 
COLLEGES 

See EDUCATIONAL FACILITIES 
COLLIDING BEAMS 

JLC physics, 17:29958 (RA;JP) 

Quadrupole modes in linearized beam-beam interaction in e*e— 
colliding rings, 17:29152 (R;JP) 

Standard physics at JLC, 17:30013 (RA;JP) 

COLLIERIES 
See COAL MINES 
COLLOIDS 

See also GELS 

Characterization of colloids found in various groundwater envi- 
ronments in central and southern Nevada, 17:29687 (R;US) 

COLOGNE SPIRITS 
See ETHANOL 
COLORIMETRIC DOSEMETERS 

Calibration of Far West Technology (FWT-60) radiachromic dye 

dosemeters, 17:29175 (R;US) 
COLUMBIA RIVER 

Columbia River System Operation Review: Scoping Document, 
17:29493 (R;US) 

Recommendations to the Technical Steering Panel regarding 
approach for estimating individual radiation doses resulting 
from releases of radionuclides to the Columbia River: Volume 
1, Recommendations, 17:29834 (R;US) 

COLUMBIUM 
See NIOBIUM 
COLUMN PACKING 

Development of a mathematical model of a packed column for 
benzene removal from salt solutions, 17:27918 (R;US) 

Modeling of critical experiments employing Raschig rings in 
uranyl nitrate solution, 17:27661 (R;US) 

COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED SOXNOX PROCESSES 

Modeling of integrated environmental control systems for coal- 

fired power plants: Technical progress report, 17:27402 (R;US) 
COMBINED-CYCLE POWER PLANTS 

Expanded basic design and component tests for a combined 
power plant comprising partial gasification of coal in a pres- 
surized, circulating fluidized bed and a fluidized bed furnace. 
Final report, 17:28115 (1;DE;in German) 





Pressurized pulverized coal combustion: 
17:28118 (I;DK) 
COMBUSTION 
See also COCOMBUSTION 
FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 

A computational model for coal transport and combustion: 
Quarterly technical progress report, March 1, 1992—May 31, 
1992, 17:27472 (R;US) 

Air separation techniques: An inventory of techniques to pro- 
duce ‘pure’ oxygen for the combustion of coal fines in a 
CO2(g)/O2(g)-environment, 17:28872 (R;NL;In Dutch) 

Fourteenth combustion research conference, 17:28913 (R;US) 

Low-rank coal research: Final technical report, April 1, 1988— 
June 30, 1989, including quarterly report, April-June 1989, 
17:27390 (R;US) 

Particle-jet interactions in an MHD second stage combustor, 
17:28482 (R;US) 

Studies in premixed combustion: Progress report, November 1, 
1990—October 31, 1992, 17:28908 (R;US) 

COMBUSTION PRODUCTS 

See also ASHES 

Hot Gas Cleanup Test Facility for gasification and pressurized 
combustion: Quarterly technical progress report, October 1— 
December 31, 1991, 17:27245 (R;US) 

Integrated low emission cleanup system for direct coal-fueled 
turbines (electrostatic agglomeration): Project quarterly report, 
September 1, 1991—December 31, 1991, 17:27391 (R;US) 

Integrated low emissions cleanup system for direct coal fueled 
turbines (Moving bed, fluid bed contactor/ceramic filter): Sev- 
enteenth quarterly status report, October-December 1991, 
17:27479 (R;US) 

COMBUSTION PROPERTIES 
Compilation of Sandia coal char combustion data and kinetic 
analyses: Milestone report, 17:27515 (R;US) 
COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 

Particle-jet interactions in an MHD second stage combustor, 

17:28482 (R;US) 
Commercialization 

Advanced coal-fueled gas turbine systems: Technical progress 

report, January-March 1992, 17:28620 (R;US) 
Demonstration Programs 

Development and testing of commercial-scale, coal-fired com- 
bustion systems, Phase 3: Technical progress report, October 
1990—December 1990, 17:27501 (R;US) 

Development and testing of commercial-scale, coal-fired com- 
bustion systems, Phase 3: Technical progress report, April 
1991—June 1991, 17:27502 (R;US) 

Development and testing of commercial-scale, coal-fired com- 
bustion systems: Phase 3: Technical progress report, 
October-December 1991, 17:27504 (R;US) 

Development and testing of commercial-scale, coal-fired com- 
bustion systems: Phase 3: Technical progress report, 
January 1992—March 1992, 17:27505 (R;US) 

Development and testing of commercial-scale, coal-fired com- 
bustion systems: Phase 3, Technical progress report, July 
1991—September 1991, 17:27503 (R;US) 

Design 

Advanced coal-fueled gas turbine systems: Technical progress 
report, January—March 1992, 17:28620 (R;US) 

Innovative Clean Coal Technology (ICCT): 180 MW demonstra- 
tion of advanced tangentially-fired combustion techniques for 
the reduction of nitrogen oxide (NOx) emissions from coal- 
fired boilers: Phase 1, Baseline tests, 17:27417 (R;US) 

Integrated low emission cleanup system for direct coal-fueled 
turbines (electrostatic agglomeration): Project quarterly report, 
September 1, 1991—December 31, 1991, 17:27391 (R;US) 

Fluid Flow 

Numerical analysis of the flow fields in a RQL gas turbine com- 

bustor, 17:28117 (R;US) 


Preliminary study, 


COMPOSITE MATERIALS 


installation 

Magnetohydrodynamic projects at the CDIF: Quarterly technical 

progress report, January 1—March 31, 1992, 17:28493 (R;US) 
Pertormance 

Development and testing of commercial-scale, coal-fired com- 
bustion systems: Phase 3: Technical progress report, 
October—December 1991, 17:27504 (R;US) 

Development and testing of commercial-scale, coal-fired com- 
bustion systems: Phase 3: Technical progress report, 
January 1992—March 1992, 17:27505 (R;US) 

Extinction, stabilization, and flammability in combustion sys- 
tems, 17:29010 (RA;US) 

Pertormance Testing 

Advanced coal-fueled gas turbine systems: Technical progress 

report, January—March 1992, 17:28620 (R;US) 
Slags 

Integrated low emissions cleanup system for direct coal fueled 
turbines (Moving bed, fluid bed contactor/ceramic filter): Sev- 
enteenth quarterly status report, October-December 1991, 
17:27479 (R;US) 

Staged Combustion 

Numerical analysis of the flow fields in a RQL gas turbine com- 

bustor, 17:28117 (R;US) 
Surfaces 

Research on thermophoretic and inertial aspects of ash particle 
deposition on heat exchanger surfaces in coal-fired equip- 
ment: Final technical report, September 1, 1986—April 30, 
1990, 17:27508 (R;US) 

Testing 

Development and testing of commercial-scale, coal-fired com- 
bustion systems, Phase 3: Technical progress report, October 
1990—December 1990, 17:27501 (R;US) 

Development and testing of commercial-scale, coal-fired com- 
bustion systems, Phase 3: Technical progress report, April 
1991—June 1991, 17:27502 (R;US) 

Development and testing of commercial-scale, coal-fired com- 
bustion systems: Phase 3, Technical progress report, July 
1991—September 1991, 17:27503 (R;US) 

Development and testing of commercial-scale, coal-fired com- 
bustion systems: Phase 3: Technical progress report, 
October—December 1991, 17:27504 (R;US) 

Development and testing of commercial-scale, coal-fired com- 
bustion systems: Phase 3: Technical progress report, 
January 1992—March 1992, 17:27505 (R;US) 

Pulse atmospheric fluidized bed combustion: Technical progress 
report, November 1988—January 1989, 17:27481 (R;US) 

COMMERCE (NUCLEAR) 

See NUCLEAR TRADE 

COMMERCIAL BUILDINGS 

Energy code enforcement training manual covering the Wash- 
ington State Energy Code and the Ventilation and Indoor Air 
Quality Code: Washington State Energy Code Program, 
17:28537 (R;US) 

COMMON MARKET 
The Common Market and the electricity supply, 17:28471 
(R;SE;In Swedish) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACT IGNITION TOKAMAK 

Supplement to final report for “Theoretical studies in tokamaks”: 
Task 1, “Nonlinear effects of ICRF power on drift wave stabil- 
ity and transport in tokamaks”, 17:30213 (R;US) 

COMPLIANCE 
DOE directives: Improving contractor review and compliance 
systems, 17:30411 (R;US) 
COMPOSITE MATERIALS 
See also CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 

Highly conductive electrolyte composites and method of fabrica- 
tion thereof, 17:28778 (PA;US) 

Method and apparatus for producing composites of materials 
exhibiting thermoplastic properties, 17:28779 (PA;US) 

Tribological and microstructural comparison of HiPped PM212 
and PM212/Au self-lubricating composites, 17:28749 (R;US) 
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COMPOSITE MATERIALS 


[High temperature fatigue crack growth in ceramics and ceramic 
composites]: [Annual report, August 1991—July 1992], 
17:28708 (R;US) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED GASES 

High-temperature adiabatic calorimeter for constant-volume 
heat capacity measurements of compressed gases and liq- 
uids, 17:28990 (RA;US) 

COMPRESSION STRENGTH 
A materials test system for static compression at elevated tem- 
peratures, 17:29007 (R;US) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 

Advanced Scientific Computing Environment Team, 17:30399 
(R;US) 

Computer Science and Telecommunications Board summary of 
activities, 17:30336 (R;US) 

Radon data acquisition: An automated system for radon analy- 
sis of both ground air and tower air and for the simultaneous 
logging of meteorological data, 17:29397 (R;US) 

Requirements document for the Intelligent Inspection System 
(IIS), 17:28961 (R;US) 

The state of computing at Los Alamos National Laboratory FY 
1991, 17:30381 (R;US) 

COMPUTER CODES 
See also A CODES 
B CODES 
C CODES 
D CODES 
E CODES 
EXECUTIVE CODES 
F CODES 
G CODES 
H CODES 
M CODES 
O CODES 
P CODES 
S CODES 
T CODES 
U CODES 
V CODES 
W CODES 
X CODES 

Ensuring system security through formal software evaluation, 
17:27969 (R;US) 

Independent verification and validation of large software re- 
quirement specification databases, 17:30338 (R;US) 

Oak Ridge Environmental Information System (OREIS): Phase 
1, System Definition Document: Environmental Restoration 
Program, 17:30401 (R;US) 

a for implementing software quality metrics, 17:30329 
(R;US) 

Simulation of ethylbenzene dehydrogenation in microporous 
catalytic membrane reactors, 17:28577 (R;US) 

COMPUTER GRAPHICS 

VECTUM: Irregular 2D velocity vector field plotting package, 
17:30359 (CM;US) 

VECTUM: Irregular 2D velocity vector field plotting package, 
17:30358 (CM;US) 

VECTUM: Irregular 2D velocity vector field plotting package, 
17:30357 (CM;US) 

Vectum user's guide, 17:30340 (R;US) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 

C-Division annual review and operating plan, 17:30380 (R;US) 

Fuzzy risk analysis for safeguards and network security, 
17:27972 (R;US) 


User's guide for remote access of the Performance Assessment 
Center, 17:27735 (R;US) 
COMPUTER PROGRAMS 
See COMPUTER CODES 
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COMPUTER-AIDED DESIGN 

Westinghouse Idaho Nuclear Company, Inc. (WINCO) CAD ac- 
tivities at the Idaho Chemical Processing Plant (ICPP) (Idaho 
Engineering Laboratory), 17:30398 (R;US) 

COMPUTERIZED CONTROL SYSTEMS 

A comparison of algorithms for anomaly detection in safeguards 
and computer security systems using neural networks, 
17:27970 (R;US) 

An integrated optical sensor for GMAW feedback control, 
17:28933 (R;US) 

Anomaly detection in an automated safeguards system using 
neural networks, 17:27973 (R;US) 

Some new results in perspective system theory and its applica- 
tion to computer vision, 17:28916 (RA;US) 

Uranium casting furnace automatic temperature control devel- 
opment, 17:29222 (R;US) 

Use of robotic systems for radiochemical sample changing and 
for analytical sample preparation, 17:28954 (R;US) 

COMPUTERIZED TOMOGRAPHY 

Application of synchrotron radiation to medical imaging, 

17:29744 (IA;AU) 
COMPUTERS 

See also CRAY COMPUTERS 

A versatile system for the rapid collection, handling and graph- 
ics analysis of multidimensional data, 17:30404 (IA;AU) 

Safeguards and Security Research and Development progress 
report, October 1990—September 1991, 17:27968 (R;US) 

CONCENTRATION (ANALYTICAL) 

See QUANTITY RATIO 
CONCENTRATION DEPENDENCE 

See QUANTITY RATIO 
CONCENTRATIONS (RADIONUCLIDES) 

See RADIOACTIVITY 
CONCENTRATOR SOLAR CELLS 

Development of contractor cells: Technical status report, Phase 
1 report, 17:28045 (R;US) 

CONCRETE-PLASTIC COMPOSITES 

Sulfur polymer cement, a new stabilization agent for mixed and 

low- level radioactive waste, 17:27760 (R;US) 
CONCRETES 

High-strength concrete: A new material for power plant con- 
struction, 17:29004 (R;Fl;In Finnish) 

Interactions between concrete and brine at the Waste Isolation 
Pilot Plant (WIPP) Site, New Mexico, 17:27859 (R;US) 

CONDENSATION NUCLEI 

Determining the chemical composition of cloud condensation 

nuclei: Second progress report, 17:29360 (R;US) 
CONDENSED AROMATICS 

See also NAPHTHALENE 

Dimerization kinetics and products of a-substituted o- 
quinodimethanes derived from benzene and furan, 17:28880 
(R;US) 

CONDENSERS 
Purging of surface condenser tubes CA-719: Study report, 
17:28283 (R;US) 

CONDENSERS (STEAM) 

See STEAM CONDENSERS 
CONDUCTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
CONNECTIONS 

See JOINTS 
CONSERVATION (ENERGY) 

See ENERGY CONSERVATION 
CONSTRUCTION 

Carter Mountain—-Thermopolis 230-kV Transmission Line 
project, Hot Springs County, Wyoming: Environmental as- 
sessment, 17:28374 (R;US) 

Environmental assessment for the Plating Shop Replacement, 
Y-12 Plant, Oak Ridge, Tennessee, 17:29359 (R;US) 

The Center for Natural Phenomena Engineering (CNPE), 
1990-1991 (Earthquake and other natural phenomena engi- 
neering), 17:28935 (R;US) 

CONTACT RADIOTHERAPY 

See RADIOTHERAPY 











CONTACTS (ELECTRIC) 
See ELECTRIC CONTACTS 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

A penetrationless secure container, 17:28637 (R;US) 

Demands placed on waste package performance testing and 
modeling by some general results on reliability analysis, 

17:27870 (R;US) 

Remotely operated Top Loading Filter Housing: Summary, 

17:27691 (R;US) 
CONTAINMENT SYSTEMS 

Seismic considerations in sealing a potential high-level radioac- 

tive waste repository, 17:27865 (R;US) 
CONTAMINATION 

Comprehensive work plan and health and safety plan for the 
7500 Area Contamination Site sampling at Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee: Environmental 
Restoration Program, 17:27941 (R;US) 

Radioactive contamination of fish, shellfish, and waterfowl ex- 
posed to Hanford effluents: Annual summaries, 1945-1972: 
Hanford Environmental Dose Reconstruction Project, 
17:29597 (R;US) 

Screening of contaminants in Waste Area Grouping 2 at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee: Environ- 
mental Restoration Program, 17:29582 (R;US) 

Testing a groundwater sampling tool: Are the samples repre- 
sentative?, 17:29610 (R;US) 

The influence of food processing and culinary preparation on 
the radionuclide content of foodstuffs: A review of available 
data, 17:29758 (RA;XA) 

CONTAMINATION (INTERNAL) 

See RADIONUCLIDE KINETICS 
CONTENT ANALYSIS 

See CHEMICAL ANALYSIS 
CONTINENTAL MARGIN 

See also CONTINENTAL SHELF 

Evaluation of the geological relationships to gas hydrate forma- 
tion and stability: Annual technical progress report, October 
1, 1984—September 30, 1985, 17:27605 (R;US) 

Evaluation of the geological relationships to gas hydrate forma- 
tion and stability: Second annual technical progress report, 
October 1, 1985-September 30, 1986, 17:27606 (R;US) 

Evaluation of the geological relationships to gas hydrate forma- 
tion and stability: Progress report, June 16—-September 30, 
1988, 17:27604 (R;US) 

Evaluation of the geological relationships to gas hydrate forma- 
tion and stability: Annual technical progress report, October 
1, 1984—September 30, 1985, 17:27605 (R;US) 

Evaluation of the geological relationships to gas hydrate forma- 
tion and stability: Progress report, June 16—September 30, 
1988, 17:27604 (R;US) 

Evaluation of the geological relationships to gas hydrate forma- 
tion and stability: Annual technical progress report, October 
1, 1984—September 30, 1985, 17:27605 (R;US) 

CONTINENTAL SHELF 

Archaeological resources (Impacts of offshore oil and gas on 
historical and archaeological resources), 17:27586 (RA;US) 

Geology and hazards (Geologic characterization and hazards of 
offshore oil and gas sites), 17:27588 (RA;US) 

Physical characteristics and distribution of core-scale hetero- 
geneities in the Rannoch, Etive, and lower Ness Formations 
in the Norwegian North Sea, 17:29868 (R;NO) 

Remote sensing, 17:29580 (RA;US) 

CONTRACTOR PERSONNEL 

Lecture notes for introduction to safety and health, 17:29852 

(R;US) 
CONTRACTORS 

Report on review of management and operating contractor inter- 

nal audit functions, 17:30307 (R;US) 
CONTROL (INSPECTION) 
See INSPECTION 


COPPER 


CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ELEMENTS 
See also SCRAM RODS 
Additional information for impact response of the restart safety 
rods, 17:28221 (R;US) 
Control rod testing procedure, 17:28212 (R;US) 
CONTROL ROD DRIVES 
Development of a control rod drive. Final report, 17:28219 
(|;DE;in German) 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS 
Predictions and acceptance criteria for K Reactor startup and 
power ascension: Addendum 1, 17:28222 (R;US) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL ROOMS 
Reviewing the impact of advanced control room technology, 
17:28215 (R;US) 
The Core Support Module: Open architecture basis for SDIO 
command centers, 17:29271 (R;US) 
CONTROL SYSTEMS 
See also ENTRY CONTROL SYSTEMS 
CASE experiences during FPF control system design, 17:27698 
(R;US) 
Intelligent automated control of robotic systems for environmen- 
tal restoration, 17:27946 (R;US) 
Modeling of integrated environmental control systems for coal- 
fired power plants: Final report, 17:28122 (R;US) 
CONTROL THEORY 
Multimodeling in large scale dynamic systems, 17:28975 (RA;US) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTION 
Natural convection heat transfer analysis of ATR fuel elements, 
17:28240 (R;US) 
CONVENTIONAL WARFARE 
Extended battlespace study: Final report, 17:29238 (R;US) 
Optimal attack strategy against a defended target base with a 
value structure, 17:29256 (R;US) 
COOLANTS 
Progress in reactor water plant operation, FY 1958-FY 1962, 
17:28297 (R;US) 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS 
UHS: Ultimate heat sink cooling pond and spray pond analysis 
models, 17:30377 (CM;US) 
UHS: Ultimate heat sink cooling pond and spray pond analysis 
models, 17:30376 (CM;US) 
UHS: Ultimate heat sink cooling pond and spray pond analysis 
models, 17:30377 (CM;US) 
UHS: Ultimate heat sink cooling pond and spray pond analysis 
models, 17:30375 (CM;US) 
UHS: Ultimate heat sink cooling pond and spray pond analysis 
models, 17:30376 (CM;US) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
A model for analytical performance prediction of hypervapotron, 
17:30262 (R;US) 
Calculation of helium leakage through graphite reflector of HTR, 
17:28157 (IA;IL) 
COPPER 
An investigation of the kinetics and hydrodynamics of the ad- 
sorption of dissolved metals by an immobilized bioadsorbent, 
17:29487 (RA;US) 
Application of spin-sensitive electron spectroscopies to investi- 
gations of electronic and magnetic properties of solid surfaces 
and epitaxial systems: Progress report, 1 November 1991-31 
October 1992, 17:30126 (R;US) 
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COPPER 


Atomic scale studies of the chemistry of the Cu/MgO {111} het- 
erophase interface, 17:28643 (R;US) 

Behavior of CuP and OFHC Cu anodes under electrodeposition 
conditions, 17:28647 (R;US) 

Determination of physical and mechanical properties of copper- 
clad molybdenum sheet, 17:28660 (R;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 2, January—March 1992, 17:27441 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, September 15, 1991- 
December 15, 1991, 17:27284 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, June 15—September 15, 
1991, 17:27283 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, March 15—June 15, 1991, 
17:27282 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, June 15—September 15, 
1991, 17:27283 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, September 15, 1991— 
December 15, 1991, 17:27284 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, March 15—June 15, 1991, 
17:27282 (R;US) 

Preliminary report on the laser ablation of copper oxide using 
fiber optics, 17:28694 (R;US) 

Resonance lonization Mass Spectrometry in biochemical analy- 
sis, 17:29720 (R;US) 

Skipping motion, 17:30185 (IA;AU) 

Survey of radioactivities induced by lithium ions, 17:30092 (R;US) 

COPPER ALLOYS 

See also COPPER BASE ALLOYS 

Enhanced tubes for steam condensers: Volume 1, Summary of 
condensation and fouling; Volume 2, Detailed study of steam 
condensation, 17:28576 (R;US) 


COPPER BASE ALLOYS 
Atomic short range order and spin density wave propagation in 
CuMn, 17:28653 (R;US) 
Development of strength and conductivity in deformation pro- 
cessed copper base alloys, 17:28683 (R;US) 


COPPER COMPLEXES 
The deposition characteristics of copper(I) compounds for CVD 
by FT-IR spectroscopy, 17:28850 (R;US) 
COPPER COMPOUNDS 
See also COPPER OXIDES 
COPPER SULFIDES 
CUPRATES 
Effect of various factors on completeness and stoichiometry of 
precipitation of charge for YBa2Cus07 compositions, 
17:28877 (IA;SU;In Russian) 
Electrical resistivity studies of YbTGa (T=Cu, Pd, Ag, Pt and Au) 
compounds, 17:28753 (IA;IN) 
Magnetic susceptibility and Moessbauer study in two new com- 
pounds EuCu2Sn2 and YbCu2Sno, 17:30129 (IA;IN) 
The development of precipitated iron catalysts with improved 
stability: Technical progress report, December 16, 1987— 
March 16, 1988, 17:27256 (R;US) 


COPPER OXIDES 

A kinetic study of methanol synthesis in a slurry reactor using a 
CuO/ZnO/AI, Oz catalyst, 17:27303 (R;US) 

A new magnetron geometry for RF depos 
Y,BagCuzOsub(7-x) thin films, 17:28722 (IA;IN) 

Cross-flow filter-sorbent catalyst for particulate, SO2 and NO, 
control: Second quarter technical progress report, 17:27427 
(R;US) 

Cross-fiow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: Sixth quarterly technical progress report, 17:27428 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: First quarterly technical progress report, 1990, 
17:27426 (R;US) 
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Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: Sixth quarterly technical progress report, 17:27428 
(R;US) 

Development of novel copper-based sorbents for hot-gas 
cleanup: [Quarterly] technical report, December 1, 1991— 
February 29, 1992, 17:27345 (R;US) 

EPR studies of actinide-copper oxides with perovskite structure, 
17:30135 (IA;IN) 

Extrusion of metal oxide superconducting wire, tube or ribbon, 
17:28734 (PA;US) 

Infrared phonon structure in epitaxial films of TloCazBapCu3049 
at low temperatures, 17:28729 (R;US) 

NOR investigations in REBazgCusO, (RE=Y, Sm, Gd, Dy, Ho, Er 
and Dy), 17:30133 (IA;IN) 

Preliminary report on the laser ablation of copper oxide using 
fiber optics, 17:28694 (R;US) 

Shape-memory effect in Y-Ba-Cu-O, 17:28719 (1A;IN) 

Spontaneous strain and cell volume behaviour of Y-Ba-Cu-O 
with temperature and oxygen stoichiometry, 17:28720 (IA;IN) 

Statics and kinetics of oxygen ordering in the oxide supercon- 
ductor YBapCu30., 17:28731 (R;US) 

Superconducting multilayer structures grown by ALL-MBE, 
17:28736 (R;US) 

Thermodynamics of T-O transformation in YBazCu3Osub(7-6), 
17:28721 (IA;IN) 

COPPER SULFIDES 

EPR and microwave absorption studies on chevrel phase com- 
pounds AxMo6S8 (A=Cu, Ni, (Cu Ni), Hg, U, Yb, Pb with 
1<x<4) and HgMo6S8=Cu**, 17:30137 (IA;IN) 

Structural, optical and electrical properties of sprayed Mn doped 
P-CulnSz films, 17:28759 (1A;IN) 

CORES (DRILL) 

See DRILL CORES 
CORES (REACTOR) 

See REACTOR CORES 
CORIUM 

TMI defueling project fuel debris removal system, 17:28931 

(R;US) 

CORN (MAIZE) 

See MAIZE 
CORN STOVER 

See MAIZE 
CORRELATION ENERGY 

See ELECTRON CORRELATION 
COSMIC NEUTRINOS 

Search for AGN v's with the Soudan 2 detector, 17:29970 (R;US) 
COSMOGONY 

See COSMOLOGY 
COSMOLOGY 

Quantum gravity, quantum cosmology and Lorentzian geome- 

tries, 17:29927 (R;XA) 
COSMOS 
See UNIVERSE 
COSO HOT SPRINGS 
Correlation of rig tests and James Tube tests in the Coso 
geothermal field, 17:28092 (RA;US) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTING RATEMETERS 
A Four Channel 250 MHz Visual Counter, 17:29207 (R;US) 
COUNTING TECHNIQUES 

See also DSA METHOD 

Experimental aspects of gauge boson production in e*e~ colli- 
sions at ,/s=500 GeV, 17:30000 (R;DE) 

COVER GAS 
105 R Control Laboratory mass spectrometer for gas analyses 
in the gas system, 17:28235 (R;US) 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
CRACKING 

The development of an integrated multistage fluid bed retorting 
process: Annual report, September 1990—September 1991, 
17:27617 (R;US) 





The development of an integrated multistage fluid bed retorting 
process: Technical report, January 1, 1992—March 31, 1992 
(Kentort II process-50-Ib/hr.), 17:27618 (R;US) 

CRAY COMPUTERS 

Introduction to UNIX for Veteran Cray Users: Revision No. 4, 
17:30393 (R;US) 

Modeling the Cray memory scheduler, 17:30339 (R;US) 

CRICETULUS 
See HAMSTERS 
CRITICALITY 

Applications of PRA in nuclear criticality safety, 17:27940 (R;US) 

Applications of PRA to criticality safety at ICPP, 17:27950 (R;US) 

Lecture notes for criticality safety, 17:27931 (R;US) 

Modeling of critical experiments employing Raschig rings in 
uranyl nitrate solution, 17:28955 (R;US) 

CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CROPS 
Environmental assessment of curly top virus control in Califor- 
nia, 17:29756 (R;US) 
Seasonality, 17:29802 (RA;XA) 
CROSSED BEAMS 

See COLLIDING BEAMS 
CRUDE CARRIERS 

See TANKER SHIPS 
CRUDE OIL 

See PETROLEUM 
CRYOGENIC FLUIDS 

Cryostabilization of high-temperature superconducting mai 
with subcooled flow in microchannels, 17:28967 (R;US) 

CRYOGENICS 
ISOCELL™ proof-of-concept for retrieval of wastes and contami- 
nated soil, 17:27762 (R;US) 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYSTAL DEFECTS 
EPR study of triplet Ni** centres in NaCl single crystals, 
17:30151 (IA;CS) 
CRYSTAL GROWTH 
Growth model of Au films on Ru(001), 17:28672 (R;XA) 
CRYSTAL LATTICES 

Numerical evidence for two types of localized states in a two- 
dimensional disordered lattice, 17:30120 (R;XA) 

Quantitative structural analysis of superlattices from X-ray pro- 
file refinement, 17:30160 (IA;CS) 

CRYSTAL STRUCTURE 
See also CRYSTAL DEFECTS 
CRYSTAL LATTICES 

Electronic structure and electric fields gradients of crystalline 
Sn(Il) and Sn(IV) compounds, 17:30205 (R;BR) 

Influence of electric, magnetic fields and irradiation on the prop- 
erties of incommensurate structures, 17:30189 (IA;CS) 

CRYSTALLINE ROCKS 
See IGNEOUS ROCKS 
METAMORPHIC ROCKS 
CRYSTALS 

See also MONOCRYSTALS 

Sagittal crystal focusing of undulator radiation with high heat 
load inclined crystals, 17:29088 (R;US) 

Thermal, structural and diffraction analyses of a gallium-cooled 
x- ray monochromator, 17:29216 (R;US) 

Thermodynamic and kinetic characteristics of variations in 
shapes of ridges formed on {100} lithium fluoride surfaces, 
17:28770 (R;US) 

CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CUPRATES 

A simple method of quality control of the HTSC’s, 17:30169 
(IA;SU;In Russian) 

Fluctuative theory of superconductivity of the ceramics systems, 
17:30200 (iA;SU;In Russian) 

High temperature superconductivity and ferroelectricity in metal 
oxides, 17:30198 (IA;SU;in Russian) 


DATA PROCESSING 


Radiation-stimulated phase transition in YBa2Cu30, monocrys- 
tals, 17:28725 (IA;SU;In Russian) 
CUTTING TOOLS 
Advancement of the arc-waterjet cutting to a gouging process 
for contaminated surface activity of steel components, 
17:29822 (1;DE;in German) 
CYCLIC ACCELERATORS 
Damping ring of ATF, 17:29165 (RA;JP) 
CYCLOHEXANOL 
Fundamental research on surface science of coal in support of 
physical beneficiation of coal: Quarterly technical progress re- 
port No. 4, July 1—September 30, 1988, 17:27360 (R;US) 
CYCLONE COMBUSTORS 
Particle collection efficiency of a cyclonic combustor, 17:27489 
(R;US) 
CZECHOSLOVAKIA 
Electric power in the Soviet Union and Eastern Europe. Part 1, 
17:28474 (R;SE;In Swedish) 
Electric power in the Soviet Union and Eastern Europe. Part 2, 
17:28475 (R;SE;In Swedish) 
Opposition crosses borders, 17:28432 (IA;XA) 


D 


D CODES 
Real-time data compression using a FFT digital signal proces- 
sor, 17:30391 (R;US) 
D MESONS 
Charm-studies in Experiment E687 at Fermilab, 17:29983 (R;US) 
Search for doubly Cabibbo suppressed decays of the charged D 
meson, 17:30001 (R;US) 
D PLUS RESONANCES 
See DMESONS 
D* PLUS RESONANCES 
See BARYONS 
D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
D-1865 RESONANCES 
See DMESONS 
DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION SYSTEMS 
Public-key data authentication for treaty verification, 17:28641 
(R;US) 
Real-time data compression using a FFT digital signal proces- 
sor, 17:30391 (R;US) 
The measurement of time intervals using CCD-registers, 
17:29197 (R;SU;In Russian) 
DATA BASE MANAGEMENT 
A probabilistic approach to information retrieval in heteroge- 
neous databases, 17:30407 (R;US) 
A relation merging technique for relational databases, 17:30406 
(R;US) 
Data archiving and analysis for CWDD, 17:30400 (R;US) 
Establishment and maintenance of a coal sample bank and data 
base: Project status report, January 9, 1989—April 8, 1989, 
17:27364 (R;US) 
Guide to QSPIRES and the particle physics databases on 
SLACVM, 17:29911 (R;US) 
Laboratory information management system proposal, 17:30416 
(R;US) 
ORNL RAIL & BARGE DB: Network database, 17:30343 (CM;US) 
DATA PROCESSING 
See also DISTRIBUTED DATA PROCESSING 
SPECTRA UNFOLDING 
A comparison of data management systems used in high en- 
ergy physics, 17:29208 (R;DE) 
XIMCONV: Convert from one file format to another, 17:30361 
(CM;US) 
XIMCONV: Convert from one file format to another, 17:30360 
(CM;US) 
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DATA TRANSMISSION 


DATA TRANSMISSION 
Transient reduction analysis using neural networks (TRANN), 
17:30392 (R;US) 
DATA TRANSMISSION SYSTEMS 
Authentication algorithm for the universal authenticated item 
monitoring systems (AIMS), 17:28638 (R;US) 
Flexible data communications: The primary challenge in rapidly 
deployable integrated security systems, 17:29249 (R;US) 
High-speed test station for solid-state imagers, 17:29266 (R;US) 
Raster data transfer test using DATA DEVELOPMENT Inc. pro- 
duced data: MIL-R-28002 Type | Raster: Quick Short Test 
Report, 17:29254 (R;US) 
The CALS Test Network MIL-D-28003 CGM Test Packet, 
17:29253 (R;US) 
DATING 
See AGE ESTIMATION 
DC TO AC INVERTERS 
See INVERTERS 
DDT 
Determination of DDTs and PCBs by capillary gas chromatogra- 
phy and electron capture detection, 17:28815 (1;XU) 
DEAD SEA 
Boron isotopes geochemistry as a tracer for the evolution of 
brines from the Dead Sea (Israel) and associated hot springs, 
17:29566 (IA;IL) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECANE 
Fundamental research on surface science of coal in support of 
physical beneficiation of coal: Quarterly technical progress re- 
port No. 4, July 1-September 30, 1988, 17:27360 (R;US) 
DECAY INSTABILITY 
Development of a new plasma diagnostic of the critical surface 
and studies of the ion acoustic decay instability using collec- 
tive Thomson scattering: Final report, 17:30219 (R;US) 
DECHLORINATION 
Thermal treatment for chlorine removal from coal: [Quarterly] 
technical report, December 1, 1991-February 29, 1992, 
17:27341 (R;US) 
DECISION MAKING 
Columbia River System Operation Review: Scoping Document, 
17:29493 (R;US) 
DECOMMISSIONING 
Short Mountain Landfill gas recovery project: Stage 1, Environ- 
mental Assessment, 17:28377 (R;US) 
DECONTAMINATION 
Advancement of the arc-waterjet cutting to a gouging process 
for contaminated surface activity of steel components, 
17:29822 (1;DE;in German) 
Savannah River Laboratory Decontamination Program, 
17:27961 (R;US) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC SCATTERING 
Anomalous dimension of the twist four gluon operator and 
pomeron cuts in deep inelastic scattering, 17:29978 (R;DE) 
DEER 
Potential effects of global warming on calving caribou, 17:29449 
(RA;US) 
DEFECTS 
Ultrasonic sensing of GMAW: Laser/EMAT defect detection sys- 
tem, 17:28932 (R;US) 
DEFORMATION 
See also NUCLEAR DEFORMATION 
DYNA2D: A nonlinear, explicit, two-dimensional finite element 
code for solid mechanics: User manual, 17:30396 (R;US) 
Some remarks on shell element analysis with DYNA3D and 
NIKESD, 17:28951 (R;US) 
DEFORMED NUCLEI 
From superdeformation to clusters, 17:30024 (R;US) 
High spin studies with radioactive ion beams, 17:30027 (R;US) 
DELAYED GAMMA RADIATION 
The delayed gamma environment produced by exoatmospheric 
nuclear weapons detonation, 17:29261 (R;US) 
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DELAYED NEUTRONS 
Fission-product yield and fission-neutron data for minor ac- 
tinides. Description of the PC diskettes, 17:30072 (R;XA) 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA BARYONS 
Laser Electron Gamma Source Facility biennial progress report, 
June 1992, 17:30063 (R;US) 
DELTA-1960 RESONANCES 
See DELTA BARYONS 
DELTA-2850 RESONANCES 
See DELTA BARYONS 
DEMOLITION 

Environmental assessment for the Plating Shop Replacement, 

Y-12 Plant, Oak Ridge, Tennessee, 17:29359 (R;US) 
DEMONSTRATION PROGRAMS 
Buried waste integrated demonstration technology integration 
process, 17:27774 (R;US) 
DENITRIFICATION 
See also COMBINED SOXNOX PROCESSES 
SELECTIVE CATALYTIC REDUCTION 

Mechanism of hydrodenitrogenation H2-D2 exchange in non- 
acidic and acidic su : Eighth quarterly report, July 
1—September 30, 1991, 17:27288 (R;US) 

DENMARK 

Energy sypply in South Jutland and North Schleswig towards 
the year 2000: Ideas and possibilities. A basis for debate, 
17:28446 (I;DK;In Danish) 

Energy use in Denmark: An international perspective, 17:28529 
(;DK) 

Industrial electricity savings: 
17:28586 (1;DK;In Danish) 

Potentials for saving electricity: Experiment in the public sector: 
Note on experiment, no. 3: Experiences gained with regard to 
saving electricity in the administrative areas of Odense, Esb- 
jerg and Ishoej, 17:28528 (1;DK;iIn Danish) 

Regionally divided calculations for wind turbines in Denmark. 
Phase 1, 17:28101 (1;DK;in Danish) 

Regionally divided calculations for wind turbines in Denmark. 
Phase 1: Partial report 2. Maps for calculations, 17:28103 
(1;DK;in Danish) 

Regionally divided calculations for wind turbines in Denmark. 
Phase 1: Partial report 1. Assessment of the terrain and cal- 
culation for control wind turbines, 17:28102 (1;DK;in Danish) 

The atmosphere. Precipitation of nitrogen compounds: 1990 
monitoring programme included in the water environment 
plan, 17:29574 (|;DK;In Danish) 

Wind energy in Poland: Installation of demonstration windmills 
and training of Polish power plant technicians, 17:28098 
(1;DK;In Danish) 

DENSITY 

Particulate behavior in a controlled-profile pulverized coal-fired 
reactor: A study of coupled turbulent particle dispersion and 
thermal radiation transport: Quarterly technical progress re- 
port, December 15, 1991—March 14, 1992, 17:27509 (R;US) 

DENSITY (ENERGY-LEVEL) 
See ENERGY-LEVEL DENSITY 
DENSITY MATRIX 
Preferred sets of states, predictability, classicality, and the 
environment-induced decoherence, 17:29887 (R;US) 

DEOXYCYTIDINURIA 

See URINE 
DEOXYPENTOSE NUCLEIC ACID 

See DNA 
DEOXYRIBONUCLEIC ACID 

See DNA 
DEPLETED URANIUM 

Depleted uranium manufacturing waste minimization at the Oak 

Ridge Y-12 Plant, 17:27923 (R;US) 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 


Description of the experiment, 





DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESIGN 
See also COMPUTER-AIDED DESIGN 
Application of the ASME code in the design of the GA-4 and 
GA-9 casks, 17:27707 (R;US) 
DESONOX PROCESS 
See COMBINED SOXNOX PROCESSES 
DESOXYRIBONUCLEIC ACID 
See DNA 
DETECTION (NUCLEAR EXPLOSIONS) 
See NUCLEAR EXPLOSION DETECTION 
DETECTION (SEISMIC) 
See SEISMIC DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETRITUS 
Surface currents in the Arctic Ocean during the last 250 ka: 
Composition of ice-rafted Detritus (IRD) as a key for ice drift 
directions, 17:29679 (RA;US) 
DEUTERIUM 
Application of hydrogen profiling in polymer science, 17:28823 
(IA;AU) 
Incorporation of deuterium into the buried oxide of SIMOX struc- 
tures, 17:28785 (R;US) 
DEUTERIUM OXIDE 
See HEAVY WATER 
DEUTERIUM TARGET 
Deuteron breakup reaction at medium energies, 17:30081 
(RA;SU) 
ENDF/B-6 charged-particle sublibraries. Summary, 17:30073 
(R;XA) 
Laser Electron Gamma Source Facility biennial progress report, 
June 1992, 17:30063 (R;US) 
Photodisintegration of the deuteron at high energy, 17:30060 
(R;US) 
Proton spectrum from the p-bard—nzp, annihilation reaction, 
17:30076 (R;SU) 
Tensor analyzing power To) and vector transfer coefficient K for 
the p+D-—(h, p)+X process, 17:30080 (RA;SU) 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DEUTERON REACTIONS 
ENDF/B-6 charged-particle sublibraries. Summary, 17:30073 
(R;XA) 
DEUTERON-DEUYERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERON REACTIONS 
DEUTERONS 
Two facets of the deuteron, 17:30061 (R;US) 
DEVELOPING COUNTRIES 
See also ALGERIA 
ARGENTINA 
BRAZIL 
BULGARIA 
CHILE 
CZECHOSLOVAKIA 
EL SALVADOR 
ETHIOPIA 
HUNGARY 
ICELAND 
ISRAEL 
MEXICO 
POLAND 
ROMANIA 
SUDAN 
SYRIA 
Making the market right for environmentally sound energy- 
efficient technologies: US buildings sector successes that 
might work in developing countries and Eastern Europe, 
17:28397 (R;US) 
DEVICES 
See EQUIPMENT 
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A study of the interaction of the flow field and the fuel jet in par- 
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DIESEL FUELS 

Alternative Fuel Evaluation Program: Alternative Fuel Light Duty 
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and test procedures, 17:28629 (R;US) 

DIESEL MOTORS 
See DIESEL ENGINES 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL CALCULUS 

Automatic differentiation for PDES: Unsaturated flow case 

study, 17:30328 (R;US) 
DIFFERENTIAL EQUATIONS 
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Dissipation and convergence in the systems of differential equa- 
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See NEUTRON DIFFRACTION 
DIFFRACTION (X-RAY) 

See X-RAY DIFFRACTION 
DIFFUSERS 
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fuser with flow field model calculations, 17:28486 (R;US) 

DIFFUSION 
Stochastic diffusion and Kolmogorov entropy in regular and ran- 
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See METHANE 
DIGITAL SYSTEMS 

Engineering data transfer test with DSREDS MICOM using MIL- 
R-28002 (Raster): Laboratory Acceptance Test, 17:30410 
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Real-time data compression using a FFT digital signal proces- 
sor, 17:30391 (R;US) 
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Curve fitting and error modeling for the digitization process near 

the Nyquist rate, 17:29022 (R;US) 
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Petrologic considerations for hot dry rock geothermal site selec- 
tion in the Clear Lake Region, California, 17:28062 (R;US) 
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See XYLENES 
DIODE TRANSISTORS 
See TRANSISTORS 
DIOXIN 
Plan for dioxin emission reduction in waste incineration plants of 
North-Rhine-Westphalia - EMD, 17:29368 (1;DE;In German) 
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DIRAC MONOPOLES 
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See also LASER WEAPONS 
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Major natural disaster afteraction assessment, 17:29853 (R;US) 
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DISEASE VECTORS 
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DISEASES 
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puted tomography, 17:27537 (RA;US) 

Field verification of CO2-foam: [Technical progress report], Jan- 
uary 1—March 31, 1992, 17:27553 (R;US) 
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mobility ratio, 17:27541 (RA;US) 

Three-dimensional laboratory steam injection model, 17:27540 
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SWSA 6 interim corrective measures environmental monitoring: 
FY 1991 results: Environmental Restoration Program, 
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DISPROPORTIONATION 

See OXIDATION 

DISSOLVED GASES 
Mechanistic studies associated to heavy oil production: Gas 
desorption, 17:27545 (RA;US) 
DISSOLVED OXYGEN 
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DISSOLVERS 

Simulation of uranium aluminide dissolution in a continuous alu- 
minum dissolver system, 17:27694 (R;US) 

Titanium electrode-based amperometric systems for measuring 
uncomplexed HF in zirconium fuel dissolver product solutions, 
17:27695 (R;US) 

DISTILLATION 

Air separation techniques: An inventory of techniques to pro- 
duce ‘pure’ oxygen for the combustion of coal fines in a 
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spectrometer in the near-ir, 17:28571 (R;US) 
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ELROS: An Embedded Language Preprocessor for Remote Op- 
erations Service., 17:30352 (CM;US) 

ELROS: An Embedded Language Preprocessor for Remote Op- 
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DJIBOUTI 

Study of the effect of several wellbore conditions on the output 
characteristics of wells at the Asal field, Republic of Djibouti, 
17:28084 (RA;US) 

DNA 
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tion and oxidizing radicals: Progress report, 17:29795 (R;US) 

Radiation damage to DNA, 17:30100 (R;US) 
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DOCUMENT RETRIEVAL 
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Plutonium solubility and speciation studies in a simulant of Air 
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DOPPLER SHIFT ATTENUATION METHOD 
See DSA METHOD 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE RATES 
CLOUD: gamma-ray dose rate from a cloud, 17:30368 (CM;US) 
DOUBLE GLAZING 
Laboratory scale manufacturing of vacuum windows, 17:28545 
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A quantitative analysis of the effect of ELMs on H-mode thermal 
energy confinement in Dill-D, 17:30226 (R;US) 

Boronization in Dill-D, 17:30261 (R;US) 

Global Alfven Eigenmodes in Dill-D, 17:30225 (R;US) 
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Radiological impact of Par Pond drawdown from liquid effluent 
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DREDGING 

Ecological evaluation of proposed discharge of dredged mate- 
rial from Oakland Harbor into ocean waters (Phase 3 B of 
-42-foot project): Volume 2, Appendixes, 17:29596 (R;US) 

Ecological evaluation of proposed discharge of dredged material 
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project): Volume 1, Analyses and discussion, 17:29710 (R;US) 
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Water potential and starvation stress in deep subsurface mi- 
croorganisms, 17:29433 (R;US) 

DRILL HOLES 
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DRILL SHIPS 
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Water quality (Water quality degradation resulting from offshore 
oil and gas development), 17:27591 (RA;US) 
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See DRILLING FLUIDS 
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Behavior of liquid metal droplets in an aspirating nozzle: Revi- 
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Studies of droplets and sprays, 17:29011 (RA;US) 
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DRYERS 
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Characterisation of anthropogenic dusts in ambient air in typical 
sites in Baden-Wuerttemberg; time curves and local distribu- 
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Characterisation of anthropogenic dusts in ambient air in typical 
sites in Baden-Wuerttemberg; time curves and local distribu- 
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dust, 17:29803 (R;CA) 

DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS 
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See ECOSYSTEMS 
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Spatial models of ecological systems and processes: The role 
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Condensing economizers for small coal-fired equipment, 
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A quasi-optical electron cyclotron maser for fusion reactor heat- 
ing: Final report, 17:30278 (R;US) 
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EFFLUENTS (LIQUID) 
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See DIFFUSION 
EFR REACTOR 

See JOYO REACTOR 
EHF RADIATION 
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Ahuachapan geothermal field, El Salvador, 17:28083 (RA;US) 
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New battery types with non-aqueous inorganic electrolytes: Fi- 
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17:28385 (IA;DK) 

Rechargeable natrium batteries, 17:28384 (I;DK;In English, 
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See also COAXIAL CABLES 
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previous research: Progress report, 1990-1991, 17:30194 
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River Site using earthquake experience data, 17:28355 (R;US) 
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uncomplexed HF in zirconium fuel dissolver product solutions, 
17:27695 (R;US) 

ELECTRODYNAMICS 

See also QUANTUM ELECTRODYNAMICS 
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Determination of optimum electrolyte composition for molten 
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Determination of optimum electrolyte ition for molten 
carbonate fuel cells: Quarterly technical progress report, 
October—December 1986, 17:28507 (R;US) 

ELECTROMAGNETIC FIELDS 
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See also BREMSSTRAHLUNG 

COHERENT RADIATION 
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BANSHEE: High-voltage repetitively pulsed electron-beam 
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ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE HEATING 
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phy and electron capture detection, 17:28815 (|;XU) 
ELECTRON-DEUTERON INTERACTIONS 
Two facets of the deuteron, 17:30061 (R;US) 
ELECTRON-NUCLEON INTERACTIONS 
Experiments on nucleon spin-dependent structure functions, 
17:30006 (R;US) 
ELECTRON-POSITRON INTERACTIONS 
A new determination of the B°anti B° oscillation strength, 
17:30007 (R;DE) 
Experimental aspects of gauge boson production in e*e~ colli- 
sions at ,/s=500 GeV, 17:30000 (R;DE) 
Radiative corrections for associated ZH production at future 
ete colliders, 17:29972 (R;DE) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTROSTATIC PRECIPITATORS 
Elimination of Pb-containing dust by using an ionisation-scrubber. 
Pt. 2. Annexes to final report, 17:28582 (1;DE;in German) 
ELECTROWEAK MIXING ANGLE 
See WEINBERG ANGLE 
ELEMENT 104 
Studies of fundamental properties of rutherfordium (Element 
104) using organic complexing agents, 17:28904 (R;US) 
ELEMENTARY PARTICLES 
See also BEAUTY PARTICLES 
CHARM PARTICLES 
HADRONS 
LEPTONS 
STRANGE PARTICLES 
Theories of extended objects and composite models of parti- 
cles, 17:29924 (R;XA) 
[Research in elementary particles and interactions]: Technical 
progress report, 17:29917 (R;US) 
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ELLIPSOMETERS 


ELLIPSOMETERS 

Optical properties of +- and a-Ce by spectroscopic ellipsometry, 

17:28684 (R;US) 
EMBRYOS 

Characterization of embryo-specific genes: Final report, April 1, 
1987—March 31, 1992, 17:29725 (R;US) 

Effects of low-dose radiation on gene expression in Syrian ham- 
ster embryo cells: Comparison of JANUS neutrons and 
gamma rays, 17:29790 (R;US) 

EMERGENCIES 
See ACCIDENTS 


EMERGENCY RODS 

See SCRAM RODS 

EMISSION 
Environmental impact assessment at the Coal-Fired Flow Facil- 
ity, 17:28492 (R;US) 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
EMULSIFIERS 

Comparative toxicity test of water-accommodated fractions of 

oils and oil dispersants to marine organisms, 17:27582 (|;XU) 
ENDONUCLEASES 

Novel methods for physical mapping of the human genome ap- 
plied to the long arm of chromosome 5: Final report, 
17:29728 (R;US) 

ENERGY 
See also NUCLEAR ENERGY 
SOLAR ENERGY 

A critique of the United States National Energy Strategy, 
17:28451 (R;US) 

Changes in Europe: Implications for energy markets, 17:28447 
(INO) 

Energy 2030: Low energy scenarios for Denmark, Norway and 
Sweden, 17:28413 (I;NO;in Norwegian, Danish) 

[DOE/EPSCOoR traineeship program for Wyoming: Progress re- 
port], 17:30305 (R;US) 

ENERGY ANALYSIS 
National Energy Outlooks 1990-2015, 17:28445 (R;NL;In Dutch) 
ENERGY CONSERVATION 

ASUE annual report 1991, 17:28442 (;DE;in German) 

An energy model for the town of Lingen (Ems), FRG. Final re- 
port, 17:28390 (|;DE;in German) 

Efficient energy utilization in the hospital. Case study Kathari- 
nenhospital Stuttgart, 17:28441 (1;DE;in German) 

Energy efficiency labelling in a Common Market (Australia), 
17:28443 (R;DE) 

Federal Energy Resources Modernization Coordinating Com- 
mittee: Semiannual report, October 1, 1991—March 31, 1992, 
17:28444 (R;US) 

Third party financing of electricity savings, 17:28584 (I;DK;In 
Danish) 

ENERGY CONSUMPTION 

See also FUEL CONSUMPTION 

A comparative analysis of energy demand and expenditures by 
minority and majority households within the context of a con- 
ditional demand system, 17:28391 (R;US) 

Analysis of factors influencing the electric power consumption in 
Baden Wuerttemberg since 1980 in comparison with Bavaria, 
North-Rhine Westphalia and the Federal Republic of Ger- 
many, 17:28467 (1;DE;In German) 

Analysis of the industrial sector representation in the Fossil2 
energy-economic model, 17:28464 (R;US) 

Energy and environmental scenarios for Poland up to 2015: An 
analysis performed with the EFOM-ENV/GAMS model, 
17:28389 (R;NL) 

Report on the handling of utility receipts at the Los Alamos Na- 
tional Laboratory, 17:30306 (R;US) 

The expert system ENEX for building energy consumption anal- 
ysis, 17:28549 (R;Fl;in Finnish) 
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ENERGY DEMAND 

Energy and environmental scenarios for Poland up to 2015: An 
analysis performed with the EFOM-ENV/GAMS model, 
17:28389 (R;NL) 

ENERGY EFFICIENCY 

Energy efficiency labelling in a Common Market (Australia), 
17:28443 (R;DE) 

Making the market right for environmentally sound energy- 
efficient technologies: US buildings sector successes that 
might work in developing countries and Eastern Europe, 
17:28397 (R;US) 

ENERGY INFORMATION ADMINISTRATION 
See US ENERGY INFORMATION ADMINISTRATION 
ENERGY MANAGEMENT 

Federal Energy Resources Modernization Coordinating Com- 
mittee: Semiannual report, October 1, 1991—March 31, 1992, 
17:28444 (R;US) 

ENERGY MANAGEMENT SYSTEMS 

BEMS, German contribution to the IEA research projects Annex 
16 and 17. Appendix A. Attachments to IEA Annex 16, 
17:28396 (RA;DE;In German) 

Building Energy Management Systems BEMS, German contri- 
bution to the IEA-EC Annexes 16 und 17. Final report, 

_  17:28395 (R;DE;in German) 
ENERGY MODELS 

An energy model for the town of Lingen (Ems), FRG. Final re- 

port, 17:28390 (1;DE;in German) 
ENERGY POLICY 
Psychological and economic theories of discrete choice, 
17:28401 (R;NO) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 

Annual energy review, 1991, 17:28421 (R;US) 

Federal Energy Resources Modernization Coordinating Com- 
mittee: Semiannual report, October 1, 1991—March 31, 1992, 
17:28444 (R;US) 

Monthly Energy Review, July 1992, 17:28452 (R;US) 

NEMO Advanced energy systems and technologies: Evaluation 
of the research programme 1988-1990, 17:28480 (R;Fl) 

National Energy Outlooks 1990-2015, 17:28445 (R;NL;In Dutch) 

ENERGY STORAGE 

NEMO Advanced energy systems and technologies: Evaluation 

of the research programme 1988-1990, 17:28480 (R;Fl) 
ENERGY-LEVEL DENSITY 

Nuclear level density with fixed exciton number, 17:30040 

(R;UA;In Russian) 
ENGINEERING 

The Center for Natural Phenomena Engineering (CNPE), 
1990-1991 (Earthquake and other natural phenomena engi- 
neering), 17:28935 (R;US) 

ENGINEERING PERSONNEL 

See ENGINEERS 

ENGINEERS 

[DOE/EPSCoR traineeship program for Wyoming: Progress re- 

port], 17:30305 (R;US) 
ENHANCED RECOVERY 

See also MICROBIAL EOR 

BOAST-VHS: 3d 3-phase black oil applied simulator, 17:30345 
(CM;US) 

Contracts for field projects and supporting research on en- 
hanced oil recovery: Progress review No. 67, quarter ending 
June 30, 1991, 17:27531 (R;US) 

Feasibility study of heavy oil recovery in the Appalachian, Black 
Warrior, Illinois, and Michigan basins, 17:27558 (R;US) 

MASTER: 3d 3-phase black oil applied simulator, 17:30346 
(CM;US) 

[National Institute for Petroleum and Energy Research] monthly 
progress report for April 1992, 17:27559 (R;US) 

ENRICHED URANIUM 
See also HIGHLY ENRICHED URANIUM 





Improved accountability method for measuring enriched ura- 
nium in H-Canyon dissolver solution at the Savannah River 
Site, 17:27990 (R;US) 

ENRICHMENT (ISOTOPIC) 

See ISOTOPE SEPARATION 
ENRICHMENT PLANTS (CENTRIFUGE) 

See CENTRIFUGE ENRICHMENT PLANTS 
ENTOMOLOGY 

See INSECTS 
ENTROPY 

Stochastic diffusion and Kolmogorov entropy in regular and ran- 
dom Hamiltonians, 17:30215 (R;US) 

ENTRY CONTROL SYSTEMS 

Universal Authenticated Item Monitoring System (AIMS) second 

generation equipment, 17:28639 (R;US) 
ENVIRONMENT 

A better knowledge of the European environment for its better 
management: The CORINE programme 1985-1990, 
17:28412 (IA;DK) 

An overview of the Multimedia Environmental Pollutant Assess- 
ment System: Environmental Restoration Program, 17:29516 
(R;US) 

EnviroTRADE: An information system for providing data on en- 
vironmental technologies and needs worldwide, 17:29599 
(R;US) 

Monitoring genetic damage to ecosystems from hazardous 
waste, 17:29846 (R;US) 

NRC TLD Direct Radiation Monitoring Network: Progress report, 

January—March 1992: Volume 12, No. 1, 17:29578 (R;US) 

Noteworthy practices as identified by the US Department of En- 
ergy environmental, safety, and health first 31 Tiger Team 
assessments, 17:28423 (R;US) 

Oak Ridge Environmental Information System (OREIS): Phase 
1, System Definition Document: Environmental Restoration 
Program, 17:30401 (R;US) 

Observational approach implementation guidance: Year-end re- 
port, 17:27942 (R;US) 

Referent Group input—The catalyst for training improvement, 
17:27703 (R;US) 

Report from a seminar on environmental data, 17:28411 
(|;DK;In Swedish, Danish, English, Norweg) 

SWSA 6 interim corrective measures environmental monitoring: 
FY 1991 results: Environmental Restoration Program, 
17:29584 (R;US) 

Semi-annual report of the Department of Energy, Office of Envi- 
ronmental Restoration and Waste Management, Quality 
Assessment Program, 17:29513 (R;US) 

The Remote Analytical Laboratory: Lessons learned, 17:27699 
(R;US) 

Town of Edinburg landfill reclamation demonstration project: Fi- 
nal report, 17:29579 (R;US) 

ENVIRONMENTAL EXPOSURE 

An overview of the Multimedia Environmental Poliutant Assess- 
ment System: Environmental Restoration Program, 17:29516 
(R;US) 

IMPACTS-BRC 2.1: Analyses of potential radiological impacts, 
17:30372 (CM;US) 

Remedial Investigation Report for the Plating Shop Container 
Areas (S-334 and S-351) at the Oak Ridge, Y-12 Plant, Oak 
Ridge, Tennessee, 17:29503 (R;US) 

ENVIRONMENTAL EXPOSURE CHAMBERS 

See EXPOSURE CHAMBERS 

ENVIRONMENTAL EXPOSURE PATHWAY 

Modelling of resuspension, seasonality and losses during food 
processing. First report of the VAMP terrestrial working group: 
Part of the IAEA/CEC co-ordinated research programme on 
the validation of environmental model predictions (VAMP), 
17:29801 (R;XA) 

ENVIRONMENTAL IMPACTS 

Carter Mountain-Thermopolis 230-kV Transmission Line 
project, Hot Springs County, Wyoming: Environmental as- 
sessment, 17:28374 (R;US) 

Methods and techniques for prediction of environmental impact, 
17:29362 (R;XU) 


EQUIPMENT 


ENVIRONMENTAL MATERIALS 

AMS at the University of Pennsylvania FN tandem: highlights 
and review, 17:28839 (IA;AU) 

Accelerator mass spectrometry at Lucas Heights: potential, 
plans and first experience, 17:28828 (IA;AU) 

Applications of instrumental neutron activation analysis in the 
Analytical Division of the Research Center Juelich (KFA), 
17:28845 (R;DE) 

ENVIRONMENTAL MEASUREMENTS LABORATORY 

Semi-annual report of the Department of Energy, Office of Envi- 
ronmental Restoration and Waste Management, Quality 
Assessment Program, 17:29513 (R;US) 

ENVIRONMENTAL PARKS 
See NATURE RESERVES 
ENVIRONMENTAL POLICY 

ASUE annual report 1991, 17:28442 (1;DE;in German) 

Challenges for a global climate policy: Energy and international 
transfer of technology, 17:28416 (R;NO;Iin Norwegian) 

Climate report North-Rhine Westfalia. The contribution of North- 
Rhine Westfalia to the protection of the earth atmosphere, 
17:28407 (1;DE;in German) 

Environmental Regulatory Update Table, May/June 1992, 
17:28419 (R;US) 

Environmental impact assessment at the Coal-Fired Flow Facil- 
ity, 17:28492 (R;US) 

NEPA supplement analysis as a planning tool, 17:27842 (R;US) 

ENVIRONMENTAL PROTECTION AGENCY 

See USEPA 

ENVIRONMENTAL QUALITY 

See also WATER QUALITY 

Environmental Monitoring Plan for Mound, 17:29573 (R;US) 

Quality criteria for micropoliutants in water, sediments, and 
organisms and preliminary proposals for classification of envi- 
ronmental quality, 17:29706 (R;NO;In Norwegian) 

ENVIRONMENTAL TEMPERATURE 

See AMBIENT TEMPERATURE 

ENZYMES 
See also DNAHELICASES 
ISOMERASES 

Applications of micellar enzymology to clean coal technology: 
First quarterly report, 17:27293 (R;US;In Rumanian) 

Applications of micellar enzymology to clean coal technology: 
Second quarterly report, 17:27294 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Tenth quarterly report, 17:27296 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Third quarterly report (Laccase from Polyporus versicolor), 
17:27295 (R;US) 

EPA 


See USEPA 
EPITAXY 
lon beam induced epitaxial crystallization of sapphire, 17:30178 
(IA;AU) 
Low energy ion beam epitaxy and damage: an ion scattering 
study, 17:30176 (IA;AU) 
EPOXIDES 
Dual cure solventiess coating process: Phase 1, Final report, 
17:28575 (R;US) 
Evaluation of epoxy cured with Ethacure 100 curing agent for 
use in headers for thermal batteries, 17:28782 (R;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM 
See also LTE 
APOLLO: A computer program for the calculation of chemical 
equilibrium and reaction kinetics of chemical systems, 
17:30342 (R;US) 
EQUIPMENT 
See also ELECTRICAL EQUIPMENT 
MILITARY EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
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EQUIPMENT 


REMOTE VIEWING EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
WELL LOGGING EQUIPMENT 

Environmental assessment for the Plating Shop Replacement, 
Y-12 Plant, Oak Ridge, Tennessee, 17:29359 (R;US) 

Radiological survey results at 9 and 11 Congress Street, Bev- 
erly, Massachusetts (VB002), 17:29589 (R;US) 

Salton Sea Scientific Drilling Project: A summary of drilling and 
engineering activities and scientific results: Final report, 
17:28076 (R;US) 

Seismic evaluation of a diesel generator system at the Savannah 
River Site using earthquake experience data, 17:28355 (R;US) 

Seismic procurement requirements at the FPR facility at INEL, 
17:28956 (R;US) 

Testing a groundwater sampling tool: Are the samples repre- 
sentative?, 17:29610 (R;US) 

[Study of flow properties of wet solids using laser induced photo 
chemical anemometry]: Quarterly technical progress report, 
July-September 1991, 17:27469 (R;US) 

[Study of flow properties of wet solids using laser induced photo 
chemical anemometry]: Quarterly technical progress report, 
October-December 1990, 17:27468 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
July-September 1990, 17:27467 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
April-June 1990, 17:27466 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
October-December 1991, 17:27470 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
January—March 1990, 17:27465 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
October-December 1990, 17:27464 (R;US) 

EQUIPMENT INTERFACES 

Controller of serial multiplex communication channel, 17:30379 

(R;SU;In Russian) 
ERBIUM OXIDES 

NOR investigations in REBazCu30, (RE=Y, Sm, Gd, Dy, Ho, Er 
and Dy), 17:30133 (IA;IN) 

Studies on etching kinetics of flux grown RFeO3(R=Y,Er) crys- 
tals, 17:28874 (IA;IN) 

ERRORS 

identification and estimation of sources of transmitted variation, 

17:30382 (R;US) 
ESCHERICHIA COLI 

Development of a novel sensor for bioreactor operation, 

17:28025 (R;US) 
ESTUARIES 

Distribution of radioactivity in the Esk Estuary and its relation- 
ship to sedimentary processes, 17:29685 (R;GB) 

Guidelines for determining inputs of inorganic contaminants into 
estuaries, 17:28408 (I;XU) 

ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS 

Description of w—32, ¢-32, n-+2tx-+ and K._+2*x-+ de- 
cays within the Nambu-Jona-Lasinio model, 17:29993 (RA;SU) 

High-x; single-spin asymmetry in x° and n production asymme- 
try at x-=0 by 200-GeV polarized antiprotons and protons: 
E704 experiment at FNAL, 17:29990 (R;SU;In Russian) 

QCD physics at CDF, 17:29948 (R;US) 

ETA-549 
See ETA MESONS 
ETHANE 

Characterization of petroleum source rocks by pyrolysis-mass 

spectroscopy gas evolution profiles, 17:27529 (R;US) 
ETHANOL 

Biological production of ethanol from coal: [Quarterly report, 

December 22, 1990—March 21, 1991, 17:27308 (R;US) 
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Biological production of ethanol from coal: [Quarterly technical 
report], September 22, 1991—December 21, 1991, 17:27309 
(R;US) 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, March-May 1992, 
17:27336 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report 6, December 16, 1988—March 15, 
1989, 17:27259 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report 5, September 16, 1988—December 
15, 1988, 17:27258 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 10, December 16, 1989—March 
15, 1990, 17:27263 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 11, March 16, 1990—June 15, 
1990, 17:27264 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report 7, March 16, 1989-June 15, 1989, 
17:27260 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 9, September 16, 1989- 
December 15, 1989, 17:27262 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 8, June 16, 1989-September 
15, 1989, 17:27261 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report 15, March 15, 1991—June 15, 1991, 
17:27265 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 4, June 16, 1988-September 
15, 1988, 17:27266 (R;US) 

ETHANOL FUELS 

Alternative Fuel Evaluation Program: Alternative Fuel Light Duty 
Vehicle Project - Data collection responsibilities, techniques, 
and test procedures, 17:28629 (R;US) 

ETHERS 

Synthesis of octane enhancer during slurry-phase Fischer- 
Tropsch: Quarterly technical progress report No. 4, July 1, 
1991—September 30, 1991, 17:27320 (R;US) 

ETHIOPIA 

Development of electricity distribution systems in developing 
countries, 17:28370 (R;Fl) 

Development of system planning criteria for transmission net- 
works in developing countries, 17:28372 (R;Fl) 

Social and economic impacts of electrification in Ethiopia, 
17:28468 (R;Fl) 

ETHNIC GROUPS 

See MINORITY GROUPS 
ETHOCEL 

See CELLULOSE 

ETHERS 

ETHYL ALCOHOL 

See ETHANOL 
ETHYLENE 

Freely propagating open premixed turbulent flames stabilized by 

swirl, 17:28911 (R;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
EUROPE 
See also BULGARIA 
CZECHOSLOVAKIA 
FRANCE 
HUNGARY 
ICELAND 
IRELAND 
ITALY 
POLAND 
ROMANIA 
USSR 

Electricity markets in Europe. Appendices 1-3: Western Europe, 
Eastern Europe and the Nordic countries, 17:28476 (R;SE;In 
Swedish) 





Making the market right for environmentally sound energy- 
efficient technologies: US buildings sector successes that 
might work in developing countries and Eastern Europe, 
17:28397 (R;US) 

Methods and techniques for prediction of environmental impact, 
17:29362 (R;XU) 

Technical prerequisites for an European electricity market, 
17:28470 (R;SE;In Swedish) 

EUROPEAN COMMUNITIES 

See also COMMON MARKET 

The electricity market in four European Community countries: A 
study of Belgium, the Netherlands, Spain and Portugal, 
17:28472 (R;SE;In Swedish) 

EUROPEAN ECONOMIC COMMUNITY 

See COMMON MARKET 
EUROPIUM 152 TARGET 

Light-ion spectroscopy with exotic targets, 17:30094 (R;US) 
EUROPIUM 154 TARGET 

Light-ion spectroscopy with exotic targets, 17:30094 (R;US) 
EUROPIUM COMPOUNDS 

See also EUROPIUM OXIDES 

Magnetic properties of RNi,B(R=Ce, La, Sm, Eu, Gd, Tm) : 
TmNigB a possible VF system, 17:28674 (IA;IN) 

Magnetic susceptibility and Moessbauer study in two new com- 
pounds EuCu2Sn2 and YbCu2Sn2, 17:30129 (IA;IN) 

EUROPIUM OXIDES 

Effect of ion implantation in LPE grown (YEu)3(FeGa)s O12 gar- 

net films, 17:30174 (IA;IN) 
EUTECTOIDS 


Eutectic solidification of Al-U at slowly cooling rates (10 degree 


Celcius per second), 17:28691 (R;IL;in Hebrew) 
EVAPORATORS 
Low level liquid waste treatment at the Idaho Chemical Process- 
ing Plant, 17:27901 (R;US) 
The Savannah River Site Replacement High Level Radioactive 


Waste Evaporator Project, 17:27915 (R;US) 
EVAPORITES 
Geochemistry of the Waste Isolation Pilot Plant (WIPP) Site, 
Southeastern New Mexico, USA, 17:27857 (R;US) 

EVENT TREE ANALYSIS 

See FAILURE MODE ANALYSIS 
EXCHANGE (HEAT) 

See HEAT TRANSFER 
EXCHANGE (ION) 

See ION EXCHANGE 
EXCIMER LASERS 

The Argonne Wakefield Accelerator (AWA) laser system and its 
associated optics, 17:29083 (R;US) 

EXCITED STATES 

About Doppler distortion of +-rays in (n,-y) reaction on thermal 
neutrons, 17:30056 (R;UA;In Russian) 

Laser spectroscopy and dynamics of transient species formed in 
pyrolysis reactions: Three year progress report, June 1, 
1989—May 31, 1992, 17:28792 (R;US) 

EXCRETION ANALYSIS 
See PERSONNEL MONITORING 
EXECUTIVE CODES 

Introduction to UNIX for Veteran Cray Users: Revision No. 4, 
17:30393 (R;US) 

Ximconv User's Guide Version 1.0.1, 17:30341 (R;US) 

EXHAUST GASES 

Comparison of passive-remote and conventional Fourier trans- 
form infrared systems for continuously monitoring incinerator 
emissions, 17:29229 (R;US) 

Reduction in global warming due to fuel economy improvements 
and emissions control of criteria pollutants: New US light-duty 
vehicles (1968-1991), 17:29273 (R;US) 

The transportable heavy-duty engine emissions testing labora- 
tory: Annual progress report, April 1990—April 1991, 17:28628 
(R;US) 

EXPERIMENTAL BREEDER REACTOR-1 

See EBR-1 REACTOR 


FAST NEUTRONS 


EXPERIMENTAL NEOPLASMS 

Radiogenic neoplasia in thyroid and mammary clonogens: 
Progress report, January 1, 1990-December 31, 1992, 
17:29794 (R;US) 

The specific features of high energy protons biological action for 
various regims of the pulse forming, 17:29829 (R;SU;In Rus- 
sian) 

EXPLORATORY WELLS 

Preclosure radiological safety analysis for the exploratory shaft 
facilities: Yucca Mountain Site Characterization Project, 
17:27851 (R;US) 

EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
Models of volcanic eruption hazards, 17:28097 (R;US) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
NUCLEAR EXPLOSIVES 

Acoustic resonance spectroscopy in arms control monitoring, 

17:28634 (R;US) 
EXPORTS 

National Energy Strategy: Technical annex 6: Clean Coal Tech- 
nology Export Programs: First edition, 1991/1992, 17:27199 
(R;US) 

EXPOSURE (RADIATION DOSES) 

See RADIATION DOSES 

EXPOSURE CHAMBERS 

National Synchrotron Light Source angiography personnel pro- 

tection interlock, 17:29791 (R;US) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
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F CODES 
Calibration and 
17:29522 (R;CA) 
FABRIC FILTERS 
Aerosol abatement by air purifier/ionizer with electret fitter, 
17:28540 (R;IT;In Italian) 
Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, January 1—March 
31, 1992, 17:27431 (R;US) 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILURE MODE ANALYSIS 
A new artificial neural network-based methodology for malfunc- 
tions management in dynamic systems, 17:28217 (IA;IL) 
FALLOUT DEPOSITS 
Proceedings of the Seminar on Methods and Codes for Assess- 
ing the off-site consequences of nuclear accidents. Volume 1, 
17:28333 (R;XE) 
FALLOUT PARTICULATES 
See PARTICLES 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST EXPERIMENTAL BREEDER REACTOR JAPAN 
See JOYO REACTOR 
FAST FISSION 
ENDF/B-6 fission-product yield sublibraries. Summary docu- 
mentation, 17:30074 (R;XA) 
FAST NEUTRONS 
Life span and frequency of neoplasms in mice SSs7W irradiated 
with neutrons of various energies, 17:29824 (RA;UA;In Rus- 
sian) 


validation of FEMWATER/FEMWASTE, 
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FASTENERS 


FASTENERS 
Small threaded connections: Recommendations for design and 
testing, 17:28945 (R;US) 
FEDERAL ASSISTANCE PROGRAMS 
See US FEDERAL ASSISTANCE PROGRAMS 
FEDERAL EMERGENCY MANAGEMENT AGENCY 
See US FEMA 
FEDERAL EXPENDITURES 

The scope of the Weatherization Assistance Program: The 
weatherized population and the resource base, 17:28553 
(R;US) 

FEDERAL REGION | 
See USA 
FEDERAL REGION II 
See USA 
FEDERAL REGION Ill 
See USA 
FEDERAL REGION IV 
See USA 
FEDERAL REGION V 
See USA 
FEDERAL WATER POLLUTION CONTROL ACT 
See US CLEAN WATER ACT 
FEED MATERIALS PRODUCTION CENTER 

Engineering evaluation/cost analysis: Waste Pit Area storm wa- 
ter runoff control, Feed Materials Production Center, Fernald, 
Ohio, 17:27932 (F;US) 

Integrated test schedule for buried waste integrated demonstra- 
tion, 17:27780 (R;US) 

FEEDWATER 
Deaeration of process water in the F Area, 17:28266 (R;US) 
FELDSPARS 

Grain boundary transport and related processes in natural fine 
grained regates: Progress report, August 15, 1991— 
August 15, 1992, 17:28742 (R;US) 

FERMENTATION ALCOHOL 

See ETHANOL 

FERMILAB ACCELERATOR 

Gradient and harmonic field measurements of the 4Q120 
quadrupole, 17:29064 (R;US) 

Review of beam instrumentation at Fermilab, 17:29099 (RA;JP) 

FERMIONS 
See also BARYONS 
LEPTONS 
QUARKS 
Photoelectron spectroscopy in heavy fermions: Inconsistencies 
with the Kondo model, 17:30203 (R;US) 
FERNALD PRODUCTION PLANT 
See FEED MATERIALS PRODUCTION CENTER 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITES 
Physical Properties 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 4, July— 
September 1987, 17:27237 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 9, October— 
December 1988, 17:27233 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report No. 3, Aprit-June 
1987, 17:27236 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report No. 1, October— 
December 1986, 17:27234 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 8, July— 
September 1988, 17:27235 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 2, January— 
March 1987, 17:27229 (R;US) 
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Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 2, Single particle kinetic studies of sulfida- 
tion and regeneration reactions of candidate zinc ferrite 
sorbents, 17:27231 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 1, Bench-scale testing and analysis, 
17:27230 (R;US) 

Two-stage regeneration of zinc ferrite desulfurization sorbent, 
17:27232 (R;US) 

ion 

Two-stage regeneration of zinc ferrite desulfurization sorbent, 

17:27232 (R;US) 
Sorptive Properties 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 7, April-June 
1988, 17:27228 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report No. 3, Aprit-June 
1987, 17:27236 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 9, October— 
December 1988, 17:27233 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report No. 1, October— 
December 1986, 17:27234 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 4, July— 
September 1987, 17:27237 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 2, January— 
March 1987, 17:27229 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 8, July— 
September 1988, 17:27235 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 2, Single particle kinetic studies of sulfida- 
tion and regeneration reactions of candidate zinc ferrite 
sorbents, 17:27231 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 1, Bench-scale testing and analysis, 
17:27230 (R;US) 

Two-stage regeneration of zinc ferrite desulfurization sorbent, 
17:27232 (R;US) 

FERRITIC STEELS 

Modeling the influence of irradiation temperature and displace- 
ment rate on hardening due to point defect clusters in ferritic 
steels, 17:28196 (R;US) 

FERROCYANIDES 

Ferrocyanide Safety Project: FY 1991 annual report, 17:27837 
(R;US) 

Hydrothermal treatment of Hanford waste constituents, 
17:27805 (R;US) 

FERROELECTRIC MATERIALS 

Relaxational dynamics and precursor domains in the non-linear 

shell model, 17:30119 (R;XA) 
FERROMAGNETIC MATERIALS 

Nuclear spin-lattice relaxation in ferromagnetic amorphous al- 

loys Fego.5Co3.1B16.4 and Fe79Co19Bzo, 17:30150 (IA;CS) 
FERROMAGNETISM 
The Landau-Lifshitz equation of the ferromagnetic spin chain 
and harmonic maps, 17:29923 (R;XA) 

FERROUS COMPOUNDS 

See IRON COMPOUNDS 
FIBRATION (TOPOLOGICAL MAPS) 

See MAPPING FIBRATION 
FIELD EMISSION MICROSCOPY 

See ION MICROSCOPY 
FIELD ION MICROSCOPY 

See ION MICROSCOPY 
FIELD THEORIES 

See also QUANTUM FIELD THEORY 

A non degenerate semi-classical Lagrangian for dilaton-gravity 
in two dimensions, 17:29922 (R;XA) 





FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (GRAVITATIONAL) 
See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
Fil 
Tsunami watch and warning in Fiji, 17:29533 (IA;XU) 
FILM BOILING 
Enhanced convective and film boiling heat transfer by surface 
gas injection, 17:28314 (R;US) 
FILM FLOW 
Coupled instabilities in liquid films with heat transport, 17:28984 
(RA;US) 
FILMS 
See also SUPERCONDUCTING FILMS 
THIN FILMS 
In-pile defilming of process tubes, 17:28277 (R;US) 
Process test MR-105-25 reactor purge at low concentrations, 
17:28270 (R;US) 
FILTERS 
See also AIR FILTERS 
FABRIC FILTERS 
MECHANICAL FILTERS 
OPTICAL FILTERS 
Coal Fines 
Coal fines dewatering of highest efficiency through optimal com- 
bination of slurry pre-thickening and pressure filtration. Final 
report, 17:27202 (1;DE;in German) 
Comparative Evaluations 
Alternate particle removal technologies for the Airborne Activity 
Confinement System at the Savannah River Site, 17:28960 
(R;US) 
Containers 
Remotely operated Top Loading Filter Housing: Summary, 
17:27691 (R;US) 


n 

Cross flow filter for AEPSC: TIDD slipstream HGCU project pre- 
liminary design package for Westinghouse cross flow filter 
system: Final submittal, 17:28110 (R;US) 

Cross-flow filter-sorbent catalyst for particulate, SO. and NO, 
control: Second quarter technical progress report, 17:27427 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: Sixth quarterly technical progress report, 17:27428 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: First quarterly technical progress report, 1990, 
17:27426 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: Sixth quarterly report, January 1, 
1986—March 31, 1986, 17:27221 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: Second quarterly project report, 
January 1, 1985—March 31, 1985, 17:27219 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: First quarterly project report, Octo- 
ber 1, 1984—December 31, 1984, 17:27223 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench-scale coal gasifier: Fifth quarterly report, October 1, 
1985—December 31, 1985, 17:27222 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, September 
30, 1985—December 29, 1985, 17:27214 (R;US) 

Dissolution 

Hydrofluoric acid dissolution of spent radioactive and hazardous 

HEPA filters, 17:27911 (R;US) 
Evaluation 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: Third quarterly report, April 1-June 
30, 1985, 17:27220 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: Sixth quarterly report, January 1, 
1986—March 31, 1986, 17:27221 (R;US) 


FINANCIAL MANAGEMENT 


Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: First quarterly project report, Octo- 
ber 1, 1984—December 31, 1984, 17:27223 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier}: Quarterly technical progress report, July 1, 
1985—September 29, 1985, 17:27215 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier}: Quarterly technical progress report, September 
30, 1985—December 29, 1985, 17:27214 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, January 1, 
1985—December 31, 1985, 17:27217 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, October 
19, 1984—December 30, 1984, 17:27218 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier}: Quarterly technical progress report, April 1, 
1985—June 30, 1985, 17:27213 (R;US) 

[Performance evaluation of fabric bug filters on a bench-scale 
coal gasifier}: Quarterly technical progress report, December 
30, 1985—March 30, 1986, 17:27216 (R;US) 

Fabrication 

Project 8980—Savannah River Plant Separations 200 Area, 
Building 221-F&H-B line-AXC-1863-1/2, sintered platinum fil- 
ter media, 17:27629 (R;US) 


installation 
PFBC HGCU Test Facility: Fourth quarterly technical progress 
report, CY 1991, 17:27250 (R;US) 


Performance 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: Second quarterly project report, 
January 1, 1985—March 31, 1985, 17:27219 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: First quarterly project report, Octo- 
ber 1, 1984—December 31, 1984, 17:27223 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: Third quarterly report, April 1—June 
30, 1985, 17:27220 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a 
bench- scale coal gasifier: Sixth quarterly report, January 1, 
1986—March 31, 1986, 17:27221 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, September 
30, 1985—December 29, 1985, 17:27214 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, July 1, 
1985-September 29, 1985, 17:27215 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, October 
19, 1984—December 30, 1984, 17:27218 (R;US) 

[Performance evaluation of fabric bag filters on 2 bench-scale 
coal gasifier]: Quarterly technical progress report, January 1, 
1985—December 31, 1985, 17:27217 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, April 1, 
1985—June 30, 1985, 17:27213 (R;US) 

[Performance evaluation of fabric bug filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, December 
30, 1985—March 30, 1986, 17:27216 (R;US) 


Performance Testing 


Predicting mass loading as a function of pressure difference 
across prefilter/HEPA filter systems, 17:28915 (R;US) 


Pressure Effects 
Predicting mass loading as a function of pressure difference 
across prefilter/HEPA filter systems, 17:28915 (R;US) 
Testing 
Performance evaluation of a ceramic cross-flow filter on a 


bench-scale coal gasifier: Fifth quarterly report, October 1, 
1985—December 31, 1985, 17:27222 (R;US) 


FINANCIAL MANAGEMENT 
See US DOE PROGRAM MANAGEMENT 
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FINANCING 


FINANCING 

A national program for energy-efficient mortgages and home en- 
ergy rating systems: A blueprint for action: Review draft, 
17:28551 (R;US) 

FINGERPRINTING (OIL SPILLS) 

See OIL SPILLS 

FINLAND 
The Finnish energy strategy background, 17:28449 (R;Fl;In 
Finnish) 
FIRE FLOODING 
See IN-SITU COMBUSTION 
FIREDAMP 
See METHANE 
FIREPLACES 

Woodstoves in the Netherlands: Contribution to the energy sup- 
ply and the burdening of the environment, 17:28033 (R;NL;In 
Dutch) 

FIRES 

An estimation of fire danger of ignition sources in nuclear power 

plant (NPP) premises, 17:28132 (R;UA;in Russian) 
FIRST WALL 

Residual strain in a fusion reactor first wall component sub- 

jected to thermal fatigue, 17:28680 (IA;CS) 
FISCHER-TROPSCH SYNTHESIS 

Baseline design/economics for advanced Fischer-Tropsch tech- 
nology: Quarterly report, October-December 1991, 17:27318 
(R;US) 

Development and process evaluation of improved Fischer- 
Tropsch slurry catalysts: [Tenth] quarterly technical progress 
report, 1 January-31 March 1989, 17:27272 (R;US) 

Development and process evaluation of improved Fischer- 
Tropsch slurry catalysts: Quarterly technical progress report, 
1 July—30 September 1988, 17:27270 (R;US) 

Development and process evaluation of improved Fischer- 
Tropsch slurry catalysts: Sixth quarterly technical progress 
report, 1 January—31 March 1988, 17:27268 (R;US) 

Development and process evaluation of improved Fischer- 
Tropsch slurry catalysts: Quarterly technical progress report, 
1 October—31 December 1988, 17:27271 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, 1 January 1992-31 March 
1992, 17:27307 (R;US) 

Development of process evaluation of improved Fischer- 
Tropsch slurry catalysts: Quarterly technical progress report, 
1 Aprit-30 June 1988, 17:27269 (R;US) 

Fischer-Tropsch synthesis process employing a moderated 
ruthenium catalyst, 17:28034 (PA;CA) 

Isotopic tracer studies of Fischer-Tropsch Synthesis over 
Ru/TiOz catalysts, 17:27353 (R;US) 

Technology development for iron Fischer-Tropsch catalysis: 
Quarterly technical progress report for period ending March 
31, 1991, 17:27327 (R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Technical progress report No. 1, September 26, 1990—- 
December 26, 1990, 17:27326 (R;US) 

The development of precipitated iron catalysts with improved 
stability: Technical progress report, April 1, 1990-June 30, 
1990, 17:27257 (R;US) 

The development of precipitated iron catalysts with improved 
stability: Technical progress report, December 16, 1987— 
March 16, 1988, 17:27256 (R;US) 

FISH CULTURE 
See FISHERIES 
FISH HATCHERIES 
See FISHERIES 
FISHERIES 

Squawfish Management Program: Final environmental assess- 

ment, 17:28036 (R;US) 
FISHES 

See also ANADROMOUS FISHES 

Probe microanalysis of aragonitic structures in marine organ- 
isms as a means of measuring population structure and 
mobility, 17:28836 (IA;AU) 
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Radioactive contamination of fish, shellfish, and waterfowl ex- 
posed to Hanford effluents: Annual summaries, 1945-1972: 
Hanford Environmental Dose Reconstruction Project, 
17:29597 (R;US) 

Recommendations to the Technical Steering Panel regarding 
approach for estimating individual radiation doses resulting 
from releases of radionuclides to the Columbia River: Volume 
1, Recommendations, 17:29834 (R;US) 

Test of the acute lethal toxicity of pollutants to marine fish and 
invertebrates, 17:29845 (I;XU) 

FISSILE MATERIALS 

Human factors engineers as change agents, 17:27944 (R;US) 

Nuclear criticality safety: 300 Area, 17:27720 (R;US) 

The Idaho Chemical Processing Plant Special Nuclear Material 
vault upgrade, 17:27989 (R;US) 

FISSION PRODUCTS 

Fission product transport and behavior during two postulated 
loss of flow transients in the air, 17:28322 (R;US) 

Resin behavior: Consultant discussions, October 23, 1952, 
17:28197 (R;US) 

FISSION YIELD 

ENDF/B-6 fission-product yield sublibraries. Summary docu- 
mentation, 17:30074 (R;XA) 

Fission-product yield and fission-neutron data for minor ac- 
tinides. Description of the PC diskettes, 17:30072 (R;XA) 

Yield validation: Integral comparisons, 17:30089 (R;US) 

FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FIXED BED 
See PACKED BEDS 
FLAME PROPAGATION 
Studies in premixed combustion: Progress report, November 1, 
1990—October 31, 1992, 17:28908 (R;US) 
FLAME TEMPERATURE 
See COMBUSTION PROPERTIES 
FLAMES 

Extinction, stabilization, and flammability in combustion sys- 
tems, 17:29010 (RA;US) 

Freely propagating open premixed turbulent flames stabilized by 
swirl, 17:28911 (R;US) 

Gas temperature measurement in a ceramic burner installation, 
17:29220 (R;NL;In Dutch) 

Premixed turbulent combustion to opposed streams, 17:28912 
(R;US) 

Studies in premixed combustion: Progress report, November 1, 
1990—October 31, 1992, 17:28908 (R;US) 

FLASH POINT 

See COMBUSTION PROPERTIES 
FLASKS 

See CASKS 
FLAVOR MODEL 
Angular correlations in the decays B — VV using heavy quark 
symmetry, 17:29974 (R;DE) 
Exclusive non-leptonic charm baryon decays, 17:29980 (R;DE) 
FLAVORDYNAMICS 

See QUANTUM FLAVORDYNAMICS 
FLAWS 

See DEFECTS 
FLOODING FLUIDS 

See DISPLACEMENT FLUIDS 
FLOTATION 

Surface electrochemical control for fine coal and pyrite separa- 
tion: Technical progress report, April 1, 1990—June 30, 1990, 
17:27184 (R;US) 

Surface electrochemical control for fine coal and pyrite separa- 
tion: Technical progress report, January 1, 1990—March 31, 
1990, 17:27183 (R;US) 

Surface electrochemical control for the fine coal and pyrite 
separation: Technical progress report, October 1, 1989— 
December 31, 1989, 17:27182 (R;US) 





Surface electrochemical.control for the fine coal and pyrite sep- 
aration: Technical progress report, July 21, 1989-September 
30, 1989, 17:27181 (R;US) 

Surface electrochemical control for the fine coal and pyrite sep- 
aration: Technical progress report, January 1, 1992—March 
31, 1992, 17:27185 (R;US) 

FLOW (FLUID) 
See FLUID FLOW 


FLOW MODELS 
Connectivity structures and differencing techniques for 
—e free-Lagrange hydrodynamics, 17:30122 
(R;US) 
On the control volume finite element method-treatment of con- 
vection, 17:28995 (1A;IL) 
Using NEKTON to solve systems of discrete Boltzmann equa- 
tions, 17:29904 (R;US) 
FLUE GAS 
Carbon Dioxide 
The use of polymer membranes for the separation of gases in 
coal gasification systems, 17:27350 (R;NL;In Dutch) 


Catalytic combustion in straw-fired district heating plants, 
17:28032 (1;DK;In Danish) 

Denitrification 

A novel carbon-based process for flue gas cleanup: Third quar- 
terly technical progress report, January 1—March 31, 1992, 
17:27448 (R;US) 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, January 1—March 

31, 1992, 17:27431 (R;US) 

Coal reburning for cyclone boiler NO, control demonstration: 
Quarterly report No. 8, January, February, and March 1992, 
17:27419 (R;US) 

Cross-flow filter-sorbent catalyst for particulate, SO. and NO, 
control: Second quarter technical progress report, 17:27427 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: First quarterly technical progress report, 1990, 
17:27426 (R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: Sixth quarterly technical progress report, 17:27428 
(R;US) 

Development of advanced NO, control concepts for coal-fired 
utility boilers: Quarterly technical progress report No. 5, Octo- 
ber 1-December 31, 1991, 17:27432 (R;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 2, January—March 1992, 17:27441 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 10, January 19-March 31, 1990, 
17:27395 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report no. 8-A, June 1—August 31, 1989, 17:27394 
(R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report no. 6, September 1, 1988—-November 30, 
1988, 17:27393 (R;US) 

Full-Scale Demonstration Low-NO, Cell™ Burner retrofit: Quar- 
terly report No. 5, October 1, 1991—December 31, 1991, 
17:27435 (R;US) 

Full-scale demonstration Low-NO, Cell™ Burner retrofit: Quar- 
terly report No. 6, January 1, 1992—March 31, 1992, 17:27436 
(R;US) 

Healy clean coal project: Quarterly technical progress report 
No. 5, January-March 1992, 17:27434 (R;US) 

Innovative Clean Coal Technology (ICCT): 180 MW demonstra- 
tion of advanced tangentially-fired combustion techniques for 
the reduction of nitrogen oxide (NO,) emissions from coal- 
fired boilers: Technical progress report, fourth quarter 1991, 
17:27418 (R;US) 

Innovative Clean Coal Technology (ICCT): 180 MW demonstra- 
tion of advanced tangentially-fired combustion techniques for 
the reduction of nitrogen oxide (NOx) emissions from coal- 
fired boilers: Phase 1, Baseline tests, 17:27417 (R;US) 


FLUE GAS 
Desulfurization 


Innovative Clean Coal Technology (ICCT): Demonstration of Se- 
lective Catalytic Reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired 
boilers: Quarterly report No. 2, October-December 1990, 
17:27415 (R;US) 

Innovative clean coal technology (ICCT): Demonstration of se- 
lective catalytic reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired 
boilers: Quarterly report No. 3, January-March 1991, 
17:27416 (R;US) 

Integrated dry NO,/SO2 emissions control system: Quarterly re- 
port No. 4, October 1—December 31, 1991, 17:27439 (R;US) 
Integrated dry NO,/SO2 emissions control system: Quarterly re- 
port No. 4, October 1—-December 31, 1991, 17:27438 (R;US) 
LIMB Demonstration Project Extension: Quarterly report No. 6, 

August-October, 1988, 17:27398 (R;US) 

LIMB Demonstration Project Extension: Quarterly report No. 7, 
November and December, 1988, and January, 1989, 
17:27399 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 10, 
August, September, and October, 1989, 17:27401 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 3, 
November, December 1987—January 1988, 17:27396 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 5, 
May, June and July 1988, 17:27397 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 8, 
February, March, and April, 1989, 17:27400 (R;US) 

Proof of concept testing of an integrated dry injection system for 
SO,/NO, control: Quarterly technical progress report, April- 
June, 1989, 17:27406 (R;US) 

Proof of concept testing of an integrated dry injection system for 
SO,/NO, control: Quarterly technical progress report, July— 
September 1990, 17:27407 (R;US) 

Proof of concept testing of an integrated dry injection system for 
SO2/NOx control: Quarterly technical progress report, 
October—December 1991, 17:27408 (R;US) 


Desulturization 

A novel carbon-based process for flue gas cleanup: Third quar- 
terly technical progress report, January 1—March 31, 1992, 
17:27448 (R;US) 

Anion-exchange resin-based desulfurization process: Quarterly 
technical progress report, Januray 1, 1992—March 31, 1992, 
17:27430 (R;US) 

Control of acid mist emissions from FGD systems, 17:27389 
(R;US) 

Cross-flow filter-sorbent catalyst for particulate, SO. and NO, 
control: Second quarter technical progress report, 17:27427 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: First quarterly technical progress report, 1990, 
17:27426 (R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: Sixth quarterly technical progress report, 17:27428 
(R;US) 

Demonstration of innovative applicatiions of technology for cost 
reductions to the CT-121 FGD process: Quarterly report No. 
4, January-March 1991, 17:27409 (R;US) 

Demonstration of innovative applications of technology for cost 
reductions to the CT-121 FGD process: Quarterly report No. 
3, October-December 1990, 17:27410 (R;US) 

Duct injection technology prototype development: Nozzle devel- 
opment Subtask 4.1, Atomizer specifications for duct injection 
technology: Topical report 8, 17:27405 (R;US) 

Electrostatic control of acid mist emissions, 17:27387 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report no. 6, September 1, 1988-November 30, 
1988, 17:27393 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report no. 8-A, June 1—August 31, 1989, 17:27394 
(R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 10, January 19-March 31, 1990, 
17:27395 (R;US) 
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FLUE GAS 
Desulturization 


Final environmental assessment: SO. compliance - Unit 3, Par- 
adise Fossil Plant, 17:28121 (R;US) 

Healy clean coal project: Quarterly technical progress report 
No. 5, January—March 1992, 17:27434 (R;US) 

Innovative Clean Coal Technologies (ICCT): Demonstration of 
innovative applications of technology for cost reductions to 
the CT-121 FGD process: Quarterly report No. 8, January— 
March 1992, 17:27414 (R;US) 

Innovative Clean Coal Technology (ICCT): Demonstration of in- 
novative applications of technology for cost reductions to the 
CT-121 FGD process: Quarterly report No. 1, April-June 
1990, 17:27412 (R;US) 

Innovative Clean Coal Technology (ICCT): Demonstration of in- 
novative applications of technology for cost reductions to the 
CT-121 FGD process: Quarterly report No. 7, October— 
December 1991, 17:27413 (R;US) 

Innovative Clean Coal Technology: Demonstration of innovative 
applications of technology for cost reductions to the CT-121 
FGD process: Quarterly report No. 2, July-September 1990, 
17:27411 (R;US) 

Integrated dry NO,/SO2 emissions control system: Quarterly re- 
port No. 4, October 1—December 31, 1991, 17:27439 (R;US) 
Integrated dry NO,/SO2 emissions control system: Quarterly re- 
port No. 4, October 1—December 31, 1991, 17:27438 (R;US) 
LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 5, October-December 1991, 17:27437 

(R;US) 

LIMB Demonstration Project Extension: Quarterly report No. 6, 
August-October, 1988, 17:27398 (R;US) 

LIMB Demonstration Project Extension: Quarterly report No. 7, 
November and December, 1988, and January, 1989, 
17:27399 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 10, 
August, September, and October, 1989, 17:27401 (R;US) 

LIMB Demonstration Project Extension: Quarterly ri no. 3, 
November, December 1987—January 1988, 17:27396 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 5, 
May, June and July 1988, 17:27397 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 8, 
February, March, and April, 1989, 17:27400 (R;US) 

Management of solid waste from the coolside process, 
17:27392 (R;US) 

Modeling of integrated environmental control systems for coal- 
fired power plants: Technical progress report, 17:27402 (R;US) 

Modeling of integrated environmental control systems for coal- 
fired power plants: Final report, 17:28122 (R;US) 

PETC Review, Issue 5, Spring 1992, 17:28460 (R;US) 

Proof of concept testing of an integrated dry injection system for 
SO,/NO, control: Quarterly technical progress report, July— 
September 1990, 17:27407 (R;US) 

Proof of concept testing of an integrated dry injection system for 
SO,/NO, control: Quarterly technical progress report, April- 
June, 1989, 17:27406 (R;US) 

Proof of concept testing of an integrated dry injection system for 
SO2/NOx control: Quarterly technical progress report, 
October-December 1991, 17:27408 (R;US) 

Scaleup tests and supporting research for the development of 
duct injection technology: Topical report No. 2, Task 3.1: Eval- 
uation of system performance, Duct Injection Test Facility, 
Muskingum River Power Plant, Beverly, Ohio, 17:27404 (R;US) 


Filtration 
Catalytic fabric filtration for simultaneous NO, and particulate 


control: Quarterly technical progress report, January 1—March 
31, 1992, 17:27431 (R;US) 


Hot Gas Cleanup 

Cross-fiow filter-sorbent catalyst for particulate, SO2 and NO, 
control: Second quarter technical progress report, 17:27427 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: Sixth quarterly technical progress report, 17:27428 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: First quarterly technical progress report, 1990, 
17:27426 (R;US) 
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Flue gas conditioning for improved particle collection in electro- 
static precipitators: Quarterly technical report, 17:27433 
(R;US) 

PFBC HGCU Test Facility: Technical progress report No. 10 for 
the first quarter, CY 1992, 17:27486 (R;US) 

Hydrogen | | 

The use of polymer membranes for the ration of gases in 
coal gasification systems, 17:27350 (R;NL;In Dutch) 

Monitoring 

Optical flue gas measurements at the Coal Fired Flow Facility, 

17:28491 (R;US) 
Separation Processes 

The use of polymer membranes for the separation of gases in 

coal gasification systems, 17:27350 (R;NL;In Dutch) 
Temperature Measurement 

Gas temperature measurement in a ceramic burner installation, 

17:29220 (R;NL;In Dutch) 

FLUID FLOW 
See also FILM FLOW 

INCOMPRESSIBLE FLOW 
LAMINAR FLOW 
MULTIPHASE FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 

A comparison of velocity profile measurements in the CDIF dif- 
fuser with flow field model calculations, 17:28486 (R;US) 

Benchmarking of flowtran with Mark-22 mockup flow excursion 
test data from Babcock & Wilcox, 17:28361 (R;US) 

Determination of bedrock hydraulic conductivity and hydrochem- 
istry using a wellbore fluid logging method, 17:29572 (R;US) 

FLASH: A finite element computer code for variably saturated 
flow, 17:29509 (R;US) 

Numerical analysis of the flow fields in a ROL gas turbine com- 
bustor, 17:28117 (R;US) 

Overview of property formulations for helium, nitrogen, lithium, 
and lithium-lead in ATHENA/MOD1 with comparison of calcu- 
lated properties to measured properties, 17:30259 (R;US) 

Semi-analytical treatment of fracture/matrix flow in a dual- 
porosity simulator for unsaturated fractured rock masses, 
17:27808 (R;US) 

Stochastic modeling of fluid flow in porous media, 17:30387 (1;NO) 

Wall transport phenomena in secondary and separated flows, 
17:28985 (RA;US) 

FLUID INJECTION 
See also MISCIBLE-PHASE DISPLACEMENT 
STEAM INJECTION 
WATERFLOODING 

A study of end effects in displacements experiments, 17:27532 
(RA;US) 

Analysis of transient foam flow in 1-D porous media with com- 
puted tomography, 17:27537 (RA;US) 

CAT scan status report, 17:27533 (RA;US) 

FLUID MECHANICS 
See also AERODYNAMICS 
HYDRAULICS 

An attempt at a status report on a fast-moving target: CFD, 
17:30123 (R;US) 

On the Sobolev systems with ellipsoid cavities, 17:29881 (R;XA) 

SAFSIM: A computer program for engineering simulations of 
space reactor system performance, 17:28176 (R;US) 

FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED REACTORS 

Study on neutron diffusion and time dependence heat ina flu- 

idized bed nuclear reactor, 17:28185 (|;BR;ln Portugese) 
FLUIDIZED BEDS 

Collaborative research on fluidization employing computer- 
aided particle tracking: Quarterly progress report No. 4, July 

1, 1989-September 30, 1989, 17:27480 (R;US) 

Expansion of a freely bubbling fluidized bed. Part 1 and 2, 
17:28914 (R;SE) 

Low temperature SO. removal with solid sorbents in a Circulat- 
ing Fluidized Bed Absorber: Quarterly report, March 1992, 
17:27349 (R;US) 





Mechanics/heat-transfer relation for particulate materials: 
[Quarterly report], 17:27493 (R;US) 

Prediction of wear in a fluidized bed: Technical note, 17:27488 
(R;US) 

Stability of flows in fluidized beds: Technical status report, De- 
cember 8, 1991—March 7, 1992, 17:27487 (R;US) 

[Research stability analysis of fluidized-bed equations]: Techni- 
cal report, September 8—December 7, 1991, 17:28992 (R;US) 

FLUIDIZED-BED COMBUSTION 

Evaluation and utilization of Illinois FBC residues for construc- 
tion materials: [Quarterly] technical report, December 1, 
1991—February 29, 1992, 17:27445 (R;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, November 1991—January 
1992, 17:27478 (R;US) 

Nitrous oxide from combustion, 17:29388 (1;DK) 

Nucla circulating atmospheric fluidized bed demonstration 
project: Quarterly technical progress report, October— 
December 1990, 17:27485 (R;US) 

PFBC HGCU Test Facility: Fourth quarterly technical progress 
report, CY 1991, 17:27250 (R;US) 

Pulsed atmospheric fluidized bed combustion: Technical 
progress report, July 1991—September 1991, 17:27254 (R;US) 

The use of FBC wastes in the reclamation of coal slurry solids: 
Technical report, December 1, 1991—February 29, 1992, 
17:27444 (R;US) 

[Pulsed atmospheric fluidized bed combustion (PAFBC)]: Tech- 
nical progress report, May—July 1988, 17:27484 (R;US) 

[Pulsed atmospheric fluidized bed combustion (PAFBC)]: Tech- 
nical progress report, February 1989-April 1989, 17:27482 
(R;US) 

FLUIDIZED-BED COMBUSTORS 

PFBC HGCU Test Facility: Technical progress report No. 10 for 
the first quarter, CY 1992, 17:27486 (R;US) 

Spectral analysis of CFB data: Predictive models of Circulating 
Fluidized Bed combustors: 11th technical progress report, 
17:27494 (R;US) 


[Pulsed atmospheric fluidized bed combustion (PAFBC)]}: Tech- 
nical progress report, May—July 1988, 17:27484 (R;US) 


[Pulsed atmospheric fluidized-bed combustion]: Technical 
progress report, August-October 1988 (installation of the 
pulsed atmospheric fluidized-bed combustion components.), 

17:27483 (R;US) 

FLUIDS 

See also CRYOGENIC FLUIDS 

DISPLACEMENT FLUIDS 
DRILLING FLUIDS 
GASES 

GEOTHERMAL FLUIDS 
LIQUIDS 

RESERVOIR FLUIDS 
WORKING FLUIDS 

Fluidic sampling, 17:27701 (R;US) 

[Study of flow properties of wet solids using laser induced photo 
chemical anemometry]: Quarterly technical progress report, 
October-December 1990, 17:27468 (R;US) 

[Study of flow properties of wet solids using laser induced photo 
chemical anemometry]: Quarterly technical progress report, 
July-September 1991, 17:27469 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
July-September 1989, 17:27463 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
January—March 1989, 17:27462 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
October—December 1990, 17:27464 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
January—March 1990, 17:27465 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
July-September 1990, 17:27467 (R;US) 


FORESTS 


[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
October—December 1991, 17:27470 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
April-June 1990, 17:27466 (R;US) 

FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORINATED ALIPHATIC HYDROCARBONS 

Electrochemical detection of with forelayered chemi- 

cal reactions. Final report, 17:29367 (1;DE;in German) 
FLY ASH 

3-D PIXE tomography with elemental imaging of flyash samples 
- a preliminary investigation, 17:28840 (IA;AU) 

Combustion fume structure and dynamics, 17:27375 (R;US) 

Hydrothermal reactions of fly ash: [Quarterly report], April 1, 
1992—June 31, 1992, 17:27443 (R;US) 

Optical properties of flyash: Quarterly report, 1 January—31 
March 1992, 17:27403 (R;US) 

FOG (SPRAYS) 
See SPRAYS 
FOILS 
The Los Alamos foil implosion project, 17:30268 (R;US) 
FOLIAGE 
See LEAVES 
FOOD 
See also BEVERAGES 
FRUITS 
MEAT 
MILK 
SEAFOOD 

Annual radiological environmental operating report: Sequoyah 
Nuclear Plant, 1991, 17:28154 (R;US) 

Food Irradiation Newsletter. V. 16, no. 1, 17:29786 (I;XA) 

Joint FAO/WHO food standards programme coordinating com- 
mittee for Europe 16. session Vienna, Austria, 27 June - 1 
July 1988: Survey on the use of irradiation processes in food 
in countires of the codex region of Europe, 17:29754 (R;XF) 

Modelling of resuspension, seasonality and losses during food 

ing. First report of the VAMP terrestrial working group: 
Part of the IAEA/CEC co-ordinated research programme on 
the validation of environmental model predictions (VAMP), 
17:29801 (R;XA) 

Public acceptability of the use of gamma rays from spent nuclear 
fuel as a hazardous waste treatment process, 17:27757 (R;US) 

FOOD CHAINS 
Hanford Environmental Dose Reconstruction Project monthly 
report, May 1992, 17:29831 (R;US) 
FOOD IRRADIATION 
See FOOD PROCESSING 
FOOD PROCESSING 

The influence of food processing and culinary preparation on 
the radionuclide content of foodstuffs: A review of available 
data, 17:29758 (RA;XA) 

FOODSTUFFS 

See FOOD 

FORAMINIFERA 

Evolution of southern Indian Ocean surface and deep waters 
during the paleogene as inferred from foraminiferal stable iso- 
tope ratios, 17:29676 (RA;US) 

FORESTS 

A large-scale throughfall manipulation experiment on Walker 
Branch Watershed, 17:29489 (R;US) 

Changes in the source/sink relationships of the Alaskan Boreal 
Forest as a result of climatic warming, 17:29325 (RA;US) 

Effect of global climate change on forest productivity: Control 
through forest floor chemistry, 17:29442 (RA;US) 

Effects of point source atmospheric pollution on boreal forest 
vegetation of northwestern Siberia, 17:29323 (RA;US) 

Second annual southern Appalachian man and the biosphere 
conference, 17:29600 (R;US) 

Taiga forest stands and SAR: Monitoring for subarctic global 
change, 17:29440 (RA;US) 
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FORESTS 


The sensitivity of ecosystem COs flux in the boreal forests of in- 
terior Alaska to climatic parameters, 17:29318 (RA;US) 
USDA forest service global change research: Monitored 
ecosystems, northern linkages, 17:29448 (RA;US) 
FORMALDEHYDE 
[Selective carbon oxygen bond scission during reactions of oxy- 
genates on single crystal catalysts]: Progress report, 
17:28867 (R;US) 
FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMED COKE PROCESSES 
Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
October 30, 1991—January 2, 1992, 17:27242 (R;US) 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
RESERVES 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 
Fossil Energy Review, January-June 1992, 17:28458 (R;US) 
The environment and the use of alternative fuels, 17:29363 
(R;NL;In Dutch) 
FOSSIL-FUEL POWER PLANTS 
Coatings for improved corrosion resistance, 17:28644 (R;US) 
Comprehensive assessment of toxic emissions from coal-fired 
power plants, 17:27388 (R;US) 
Effects of acid deposition on the ecosystem of the drainage 
basin of lake Marsjoen, Inkoo, 17:29375 (R;Fi;in Finnish) 
Environmental externalities: An ASEAN application to coal- 
based power generation: Extract, 17:27450 (R;US) 
Final environmental assessment: SO. compliance - Unit 3, Par- 
adise Fossil Plant, 17:28121 (R;US) 
Methods and techniques for prediction of environmental impact, 
17:29362 (R;XU) 
Modeling of integrated environmental control systems for coal- 
fired power plants: Final report, 17:28122 (R;US) 
SO, compliance Cumberland Fossil Plant: Final environmental 
assessment, 17:27449 (R;US) 
FOSSILS 
Comparisons of late quaternary climatic development between 
the Arctic and Antarctic through calcareous nannofossils, 
17:29484 (RA;US) 
Oxygen isotopic composition of foraminiferal spar-filled calcite: 
An alternative approach, 17:29565 (IA;IL) 
FOUNDATIONS 
Prefabricated insulating form, 
(PA;CA;In French) 
FOURIER TRANSFORM SPECTROMETERS 
On-line analysis of chemical composition using an FT-Raman 
spectrometer in the near-ir, 17:28571 (R;US) 
FOWL 
Radioactive contamination of fish, shellfish, and waterfowl ex- 
posed to Hanford effluents: Annual summaries, 1945-1972: 
Hanford Environmental Dose Reconstruction Project, 
17:29597 (R;US) 
FRACTALS 
Transport and reaction kinetics in fractals, 17:30382 (RA;US) 
FRACTURE MECHANICS 
The collaborative program of research in engineering sciences: 


Annual report, September 1, 1988-August 31, 1989, 
17:28655 (R;US) 


for foundations, 17:28560 
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Theoretical and user's manual for pc-PRAISE: A probabilistic 
fracture mechanics computer code for piping reliability analy- 
sis, 17:28152 (R;US) 

FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 

A casting and imaging technique for determining void geometry 
and relative permeability behavior of a single fracture speci- 
men, 17:28072 (RA;US) 

A semianalytical solution for tracer flow in naturally fractured 
reservoirs, 17:28067 (RA;US) 

Characterization and modification of fluid conductivity in hetero- 
geneous reservoirs to improve sweep efficiency: Annual report, 
September 26, 1989-August 31, 1990, 17:27546 (R;US) 

intersecting natural fractures with a deviated wellbore: The 
saga of the slant hole completion test, northwestern Col- 
orado, 17:27609 (R;US) 

Pressure transient modeling of a fractured geothermal reservoir, 
17:28080 (RA;US) 

Rock matrix and fracture analysis of flow in western tight gas 
sands: Quarterly technical progress report, January—March 
1985, 17:27602 (R;US) 

Rock matrix and fracture analysis of flow in western tight gas 
sands: Quarterly technical progress report, September— 
December 1984, 17:27603 (R;US) 

FRAGMENTS (PARTICLES) 

See PARTICLES 
FRAGMENTS (SPALLATION) 

See SPALLATION FRAGMENTS 
FRANCE 

Seismic survey at the Soultz HDR geothermal energy project, 
17:28075 (RA;US) 

FREE ELECTRON LASERS 

A synopsis of resistive wall effects in very short wavelength free 
electron lasers, 17:29150 (R;US) 

An infrared free-electron laser for the Chemical Dynamics Re- 
search Laboratory: Design report, 17:29026 (R;US) 

High brilliance, femtosecond x-ray sources with FEL assist, 
17:28006 (R;US) 

FREE RADICALS 

See RADICALS 

FREEZING 

Effects of freezing and cold acclimation on the plasma mem- 
brane of isolated protoplasts: Summary progress report, May 
16, 1987—June 1, 1991, 17:29850 (R;US) 

FRESH WATER 

lodine-125 in the fresh water environment in England; measure- 
ments along the pathway from sewage discharge to thyroid 
glands and determinations of absorbed dose to humans, 
17:29686 (R;GB) 

FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRICKE DOSEMETERS 
See CHEMICAL DOSEMETERS 
FROGS 
Characterization of the treefrog null allele, 1991, 17:29729 (R;US) 
FRUIT (SEEDS) 
See SEEDS 
FRUITS 
See also MANGOES 
NUTS 
PAPAYAS 
PEARS 
RASPBERRIES 

A review of the feasibility of irradiation technology to increase 
the potential of food exports in Latin American countries: A 
case study in Ecuador, 17:29764 (RA;XA) 

Disinfestation by irradiation of fruits for export. A techno- 
economic feasibility study, 17:29763 (RA;XA) 

Irradiation disinfestation of dried fruits and nuts: Final report, 
17:29755 (R;US) 

Latin American regional co-operative programme on food irradi- 
ation: Report of a co-ordinated research programme, 

1986-1990, 17:29759 (R;XA) 





Utilization of low dose irradiation for senescence retardation and 
disinfestation of crops important to the development of tropi- 
cal countries, 17:29766 (RA;XA) 

FUEL ASSEMBLIES 

A highway accident involving unirradiated nuclear fuel in Spring- 
field, Massachusetts, on December 16, 1991, 17:27708 (R;US) 

ENDF/B-VI 255U data testing, 17:28191 (IA;IL) 

FLOWTRAN-TF code description, 17:28362 (R;US) 

Human factors and safety issues associated with actinide re- 
trieval from spent light water reactor fuel assemblies, 
17:27727 (R;US) 

FUEL CANS 

Savannah River Plant trip report, November 5-6, 1952, 
17:28206 (R;US) 

FUEL CELL POWER PLANTS 

Design of gasifiers to optimize fuel cell systems: Quarterly tech- 
nical progress report No. 6, January 1, 1992—March 31, 1992, 
17:27253 (R;US) 

FUEL CELLS 
See also REGENERATIVE FUEL CELLS 
SOLID ELECTROLYTE FUEL CELLS 

Development of improved cathodes for solid oxide fuel cells: Fi- 
nal report, 17:28523 (R;US) 

Intermediate temperature electrolytes for SOFC, 17:28504 
(R;US) 

Method and apparatus for comparing fuel cell voltage, 17:28527 
(PA;CA) 

Monolithic solid oxide fuel cell technology advancement for coal- 
based power generation: Quarterly report, December 1991, 
17:28522 (R;US) 

Monolithic solid oxide fuel cell technology advancement for coal- 
based power generation: Quarterly technical status report, 
January-March 1992, 17:28521 (R;US) 

Reactant gas flow fields in advanced PEM (Proton Exchange 
Membrane) fuel cell designs, 17:28525 (R;US) 

Sealant research for solid oxide fuel cells, 17:28505 (R;US) 

Technology commercialization cost model and component case 
study: Final report, 17:28518 (R;US) 

FUEL CONSUMPTION 

Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report eight: 
Impacts on home heating costs of incentives for alternative- 
fuel vehicles, 17:28565 (R;US) 

Why is energy use rising in the freight sector?, 17:28562 (R;US) 

FUEL CYCLE 
Life cycle analysis of energy systems: Methods and experience, 
17:28388 (R;US) 
FUEL ECONOMY 
See FUEL CONSUMPTION 
FUEL ELEMENTS 
See also FUEL PINS 
FUEL PLATES 
FUEL RODS 
SPENT FUEL ELEMENTS 

New fuel element development report of meeting held April 21, 
1952, 17:28663 (R;US) 

New fuel element development, Battelle Memorial Institute: Trip 
report, October 23—November 6, 1952, 17:28667 (R;US) 

Corrosion 

Through reactor decontamination: A technical status report, 

17:28285 (R;US) 
n 

Summary of discussions between the reactor materials and re- 
actor engineering sections October 6 and 13, 1952, 17:28234 
(R;US) 

Fission Product Release 
Assessment of core damage models in SCDAP/RELAPS during 
OECD LOFT LP-FP-2, 17:28321 (R;US) 
Heat Transfer 
Heat conduction in reactor fuel elements, 17:28996 (IA;IL) 
Performance 

Fuel performance annual report for 1989: Volume 7, 17:28210 

(R;US) 


FUEL PELLETS 


Production 
Fuels Preparation Department monthly report, April 1960, 
17:27654 (R;US) 
Fuels Preparation Department monthly report, August 1959, 
17:27646 (R;US) 
Fuels Preparation Department monthly report, December 1958, 
17:27639 (R;US) 
Fuels Preparation Department monthly report, December 1959, 
17:27649 (R;US) 
Fuels Preparation Department monthly report, February 1959, 
17:27641 (R;US) 
Fuels Preparation Department monthly report, February 1960, 
17:27651 (R;US) 
Fuels Preparation Department monthly report, January 1959, 
17:27640 (R;US) 
Fuels Preparation Department monthly report, January 1960, 
17:27650 (R;US) 
Fuels Preparation Department monthly report, July 1959, 
17:27645 (R;US) 
Fuels Preparation Department monthly report, July 1960, 
17:27657 (R;US) 
Fuels Preparation Department monthly report, June 
17:27644 (R;US) 
Fuels Preparation Department monthly report, June 
17:27656 (R;US) 
Fuels Preparation Department monthly report, March 
17:27642 (R;US) 
Fuels Preparation Department monthly report, March 
17:27653 (R;US) 
Fuels Preparation Department monthly report, May 
17:27643 (R;US) 
Fuels Preparation Department monthly report, May 1960, 
17:27655 (R;US) 
Fuels Preparation Department monthly report, November 1959, 
17:27648 (R;US) 
Fuels Preparation Department monthly report, October 1959, 
17:28209 (R;US) 
Fuels Preparation Department monthly report, September 1959, 
17:27647 (R;US) 
Fuels Preparation Department monthly report, September 1960, 
17:27658 (R;US) 
Research Programs 


New fuel element development report of meeting September 22, 
1952, 17:28237 (R;US) 


FUEL FABRICATION PLANTS 
Seismic procurement requirements at the FPR facility at INEL, 
17:28956 (R;US) 
FUEL FEEDING SYSTEMS 
A novel coal feeder for production of low sulfur fuel: Quarterly 
technical progress report, December 1, 1989—April 1, 1990, 
17:27299 (R;US) 
FUEL GAS 
See also NATURAL GAS 
Hot gas desulfurization with oxides of zinc, iron, and vanadium, 
17:27209 (R;US) 
Reactant gas flow fields in advanced PEM (Proton Exchange 
Membrane) fuel cell designs, 17:28525 (R;US) 
Two-stage coal gasification and desulfurization, 
(PA;US) 
FUEL MANAGEMENT 


A non-aigorithmic approach to in-core fuel management prob- 
lem of PWR core, 17:28190 (IA;IL) 


FUEL PELLETS 

CFBC evaluation of fuels processed from Illinois coals: Techni- 
cal report, December 1, 1991—February 29, 1992, 17:27510 
(R;US) 

Pelletizing/resiurrying as a means of distributing and firing clean 
coal: Final quarterly technical progress report No. 6, October 
1, 1991—December 31, 1991, 17:27186 (R;US) 

Pelletizing/reslurrying as a means of distributing and firing clean 
coal: Final quarterly technical progress report No. 5, July 1, 
1991—September 30, 1991, 17:27188 (R;US) 


17:27355 
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FUEL PELLETS 


Pelletizing/reslurrying as a means of distributing and firing clean 
coal: Final quarterly technical progress report No. 6, October 
1, 1991—December 31, 1991, 17:27186 (R;US) 

Pelletizing/resiurrying as a means of distributing and firing clean 
coal: Final quarterly technical progress report No. 4, April 1, 
1991—June 30, 1991, 17:27187 (R;US) 

Pelietizing/resiurrying as a means of distributing and firing clean 
coal: Final quarterly technical progress report No. 5, July 1, 
1991-—September 30, 1991, 17:27188 (R;US) 

Pelietizing/resiurrying as a means of distributing and firing clean 
coal: Final quarterly technical progress report No. 6, October 
1, 1991—December 31, 1991, 17:27186 (R;US) 

Pelietizing/resiurrying as a means of distributing and firing clean 
coal: Final quarterly technical progress report No. 4, April 1, 
1991—June 30, 1991, 17:27187 (R;US) 

FUEL PENCILS 
See FUEL PINS 
FUEL PINS 

Human factors and safety issues associated with actinide re- 
trieval from spent light water reactor fuel assemblies, 
17:27727 (R;US) 

FUEL PLATES 
Analysis of hydraulic instability of ANS involute fuel plates, 
17:28211 (R;US) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 

See also IDAHO CHEMICAL PROCESSING PLANT 

CASE experiences during FPF control system design, 17:27698 
(R;US) 

Remotely operated Top Loading Filter Housing: Summary, 
17:27691 (R;US) 

Safety demonstration tests of postulated solvent fire accidents 
in extraction process of a fuel reprocessing plant, (2), 
17:27681 (R;JP;in Japanese) 

Safety demonstration tests of postulated solvent fire accidents 
in extraction process of a fuel reprocessing plant, (3), 
17:27682 (R;JP;in Japanese) 

Seismic procurement requirements at the FPR facility at INEL, 
17:28956 (R;US) 

Shield verification testing at the Idaho Chemical Processing 
Plant, Fuel Processing Facility, 17:27697 (R;US) 

Simulation study of near-real-time accounting in a generic repro- 
cessing plant, 17:27683 (R;US) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 

FUEL RODS 

Argonne National Laboratory trip report, November 25, 1952, 
17:28207 (R;US) 

Hanford Works trip report, October 27-31, 1952, 17:28208 (R;US) 

Monsanto Chemical Company trip report for March 27, 
17:28204 (R;US) 

FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 

Advanced atomization concept for CWF burning in small com- 
bustors, Phase 2: Final technical report, 17:27506 (R;US) 

CFBC evaluation of fuels processed from Illinois coals: Techni- 
cal report, December 1, 1991—February 29, 1992, 17:27510 
(R;US) 

Correlation of stability/rheology relationship with coal: Proper- 
ties and chemical additives: Final technical report, September 
1988—November 1991, 17:27179 (R;US) 

Effects of calcium magnesium acetate on the combustion of 
Coal-Water Slurries: Second quarterly project status report, 1 
December 1989-28 February 1990, 17:27496 (R;US) 

Effects of calcium magnesium acetate on the combustion of 
Coal-Water Slurry: Third quarterly project status report, 1 
March 1990-31 May 1990, 17:27497 (R;US) 

Effects of calcium magnesium acetate on the combustion of 
coal-water slurries: Eleventh quarterly project status report, 1 
March 1992-31 May 1992, 17:27498 (R;US) 
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Mulled coal: A beneficiated coal form for use as a fuel or fuel in- 
termediate: Phase 2 system demonstration, 17:27189 (R;US) 
Superclean coal-water slurry combustion testing in an oil-fired 
boiler: Semiannual technical progress report, August 15, 
1991—February 15, 1992, 17:27490 (R;US) 
Using the refractive index matched technique to study the flow 
properties of slurries, 17:27461 (R;US) 
[Roles of additives and surface control in slurry atomization]: 
Quarterly report, March 1992, 17:27492 (R;US) 
FUEL SUBSTITUTION 
Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report ten: Anal- 
ysis of alternative-fuel fleet requirements, 17:28564 (R;US) 
Federal Alternative Fuel Program light duty vehicle operation: 
First annual report to Congress, fiscal year 1991, 17:28563 
(R;US) 
The environment and the use of alternative fuels, 17:29363 
(R;NL;In Dutch) 
FUEL SUPPLIES 
Analysis of natural gas supply strategies at Fort Drum, 17:27611 
(RUS) 
Supply plan for fossil fuels in Sweden, 1992-1997, 17:28448 
(R;SE;In Swedish) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUELS 
See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
LIQUID FUELS 
NUCLEAR FUELS 
SYNTHETIC FUELS 
Extinction, stabilization, and flammability in combustion sys- 
tems, 17:29010 (RA;US) 
LIEKKI and JALO Combustion and fuel conversion: Evaluation 
of research programmes 1988-1990, 17:27352 (R;Fl) 
Testing Technology, June 1992: A Sandia Technology Bulletin, 
17:30298 (R;US) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FULLERENES 
The adsorption of Cen and the co-adsorption of Cgg and H20 on 
a-AlgOg (1102)-(2 x 1), 17:28888 (R;US) 
FUME HOODS 
Reduced worker exposure and improved energy efficiency in in- 
dustrial fume-hoods using an airvest, 17:28938 (R;US) 
FUMES 
See AEROSOLS 
FUNCTIONS 
See also HAMILTONIAN FUNCTION 
RESPONSE FUNCTIONS 
Quasilower subdifferentiability and quasiconvex duality gap, 
17:29886 (R;XA) 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FUNGI 
Environmental factors affecting distribution and abundance of 
bacteria, fungi and protozoa in subsurface sediments of the 
Upper Atlantic Coastal Plain, USA, 17:29749 (R;US) 
[Physiology and molecular biology of extracellular peroxidases, 
H2O02-generating system and deregulated mutants of Phane- 
rochaete chrysosporium]: Progress report, 17:29713 (R;US) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION (MELTING) 
See MELTING 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION REACTIONS 
See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
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GEMINI: Finite element structural analysis, 17:30370 (CM;US) 
GADOLINIUM 148 TARGET 
Light-ion spectroscopy with exotic targets, 17:30094 (R;US) 
GADOLINIUM COMPOUNDS 
See also GADOLINIUM NITRATES 
GADOLINIUM OXIDES 
Structural properties and ESR of the (Gd-R)CuzSn2 com- 
pounds, 17:30154 (IA;CS) 
GADOLINIUM NITRATES 
Supplementary safety system corrosion studies, 17:28365 (R;US) 
GADOLINIUM OXIDES 
NQR investigations in REBagCu3O, (RE=Y, Sm, Gd, Dy, Ho, Er 
and Dy), 17:30133 (IA;IN) 
GALLIUM ARSENIDES 
A model of light ion microbeam damage in single crystals, 
17:28761 (IA;AU) 
Characteristics of current filamentation in high gain photocon- 
ductive semiconductor switching, 17:29032 (R;US) 
Etch rates for (100) gallium arsenide using aqueous H2SO,:H202 
and aqua regia based etchants, 17:28738 (R;AU) 
Investigation of ultrafast photothermal surface expansion and 
diffusivity in GaAs via laser-induced dynamic gratings, 
17:30108 (R;US) 
lon beam mixed tellurium Ohmic contacts to n-GaAs, 17:28678 
(IA;AU) 
Method for improving the growth of cadmium telluride on a gal- 
lium arsenide substrate, 17:28780 (PA;US) 
The effect of electron irradiation dose on the profile of the intro- 
duced defects in GaAs VPE layers, 17:30191 (IA;CS) 
GALLIUM OXIDES 
Effect of ion implantation in LPE grown (YEu)3(FeGa)s O12 gar- 
net films, 17:30174 (1A;IN) 
GALLIUM SELENIDES 
On the singularities of high-frequency dynamical susceptibility in 
the improper segnetoelectrics in the soliton regime, 17:28751 
(R;XA) 
GAMMA CASCADES 
High energy electron-photon transport calculation by Monte 
Carlo method, 17:30098 (RA;JP) 
GAMMA DETECTION 
A high bandwidth gamma monochromator, 17:29213 (R;US) 
GAMMA RADIATION 
See also DELAYED GAMMA RADIATION 
An aerial radiological survey of the former Chemetron factory 
site and surrounding area, Heights, Ohio: Date of 
survey: April 1991, 17:29508 (R;US) 
An intense large volume uniform source of bremsstrahlung for 
pulsed gamma ray simulation, 17:30101 (R;US) 
Quantitative waste-form assay using gamma-ray computed to- 
mography, 17:27874 (R;US) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SOURCES 
Laser Electron Gamma Source Facility biennial progress report, 
June 1992, 17:30063 (R;US) 
GAMMA SPECTRA 
Operator's guide for VAXGAP, a gamma-ray spectrum analysis 
package, 17:29174 (R;US) 
GAMMA SPECTROSCOPY 
Basis of -y-y directional angular correlation theory, 17:29192 
(R;BR;Iin Portuguese) 
Compton suppression tests on Ge and BGO prototype detectors 
for gammasphere, 17:30029 (R;US) 
GARIGLIANO REACTOR 
Investigation of specific applications of laser cutting for disman- 
tling of nuclear power plants, 17:29023 (R;IT) 
GARNETS 
A study of experimental simulation of mantle metasomatism by 
the proton microprobe, 17:28832 (IA;AU) 


GAS TURBINES 


GAS BURNERS 

Gas temperature measurement in a ceramic burner installation, 
17:29220 (R:NL;In Dutch) 

Method of feeding back exhaust gases in oil and gas burners, 
17:29012 (PA;CA) 

GAS COOLANTS 
See GASES 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FIELDS 
See NATURAL GAS FIELDS 
GAS HYDRATES 

A review of arctic gas hydrates as a source of methane in global 
change, 17:29837 (RA;US) 

Evaluation of the gas production economics of the gas hydrate 
cyclic thermal injection model, 17:27601 (R;US) 

Evaluation of the geological relationships to gas hydrate forma- 
tion and stability: Second annual technical progress 
October 1, 1985—September 30, 1986, 17:27606 (R;US) 

Evaluation of the geological relationships to gas hydrate forma- 
tion and stability: Annual technical progress report, October 
1, 1984—September 30, 1985, 17:27605 (R;US) 

Evaluation of the geological relationships to gas hydrate forma- 
tion and stability: Second annual technical progress report, 
October 1, 1985—September 30, 1986, 17:27606 (R;US) 

Evaluation of the geological relationships to gas hydrate forma- 
tion and stability: Progress report, June 16—September 30, 
1988, 17:27604 (R;US) 

Evaluation of the geological relationships to gas hydrate forma- 
tion and stability: Second annual technical progress 
October 1, 1985-September 30, 1986, 17:27606 (R;US) 

Evaluation of the geological relationships to gas hydrate forma- 
tion and stability: Progress report, June 16—-September 30, 
1988, 17:27604 (R;US) 

Permafrost-associated gas hydrates of Northern Alaska: A pos- 
sible source of atmospheric methane, 17:29353 (RA;US) 

The role of natural gas hydrates in global changes, 17:29354 
(RA;US) 

GAS METAL-ARC WELDING 

Development of an intelligent system for cooling rate and fill 
control in GMAW, 17:28934 (R;US) 

The collaborative program of research in engineering sciences: 
Annual report, September 1, 1988-August 31, 1989, 
17:28655 (R;US) 

Ultrasonic sensing of GMAW: Laser/EMAT defect detection sys- 
tem, 17:28932 (R;US) 

GAS SPILLS 

Characterization of subsurface sediments at a site of gasoline 

contamination, 17:29604 (R;US) 
GAS TRACK DETECTORS 

A gas pixel detector for X-ray imaging, 17:29211 (R;GB) 

A high-rate area X-ray detector for ESRF applications, 17:29212 
(R;GB) 

GAS TURBINES 

See also COAL-FIRED GAS TURBINES 

A review of potential turbine technology options for improving 
the off-design performance of direct coal-fired gas turbines in 
base load service: Second topical report, 17:28109 (R;US) 

Development of advanced turbine systems: Meeting tomorrow's 
needs, 17:28113 (R;US) 

Gas turbine licensing procedure. Recording and licensing pro- 
cedure for cogeneration plants with gas turbines, 17:28610 
(1;DE;in German) 

Gas turbines in practice - filtration of supply air, 17:28114 
(1;DE;In German) 

Integrated low emissions cleanup system for direct coal fueled 
turbines (Moving bed, fluid bed contactor/ceramic filter): Sev- 
enteenth quarterly status report, October-December 1991, 
17:27479 (R;US) 

Low-pressure-ratio regenerative exhaust-heated gas turbine: Fi- 
nal report, 17:28111 (R;US) 

Numerical analysis of the flow fields in a ROL gas turbine com- 
bustor, 17:28117 (R;US) 
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GAS WELLS 


GAS WELLS 
See NATURAL GAS WELLS 


GASEOUS DIFFUSION PROCESS 
Calculation of the separate parameters of a countercurrent cen- 
trituge with an axially varying internal flow, 17:27625 (1;BR;In 
Portuguese) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 

Elimination of Pb-containing dust by using an ionisation-scrubber. 
Pt. 2. Annexes to final report, 17:28582 (I;DE;In German) 

Predictions of PuO2 and tracer compound release from ISV 
melts, 17:27782 (R;US) 

Rotary kiln seal, 17:27833 (PA;US) 

GASES 

See also AIR 

COAL GAS 
COMPRESSED GASES 
COVER GAS 
DISSOLVED GASES 
EXHAUST GASES 
FUEL GAS 
SYNTHESIS GAS 
VOLCANIC GASES 

A transient flow model of compressible gas mixtures in a nu- 
clear fuel processing plant, 17:27660 (R;US) 

Activity of pile gas: Rough draft, 17:28267 (R;US) 

Apparatus for acoustic measurements of gases with applica- 
tions for high temperatures, 17:28989 (RA;US) 

Composition of Purex dissolver off-gas, 17:27674 (R;US) 

Propagation of gaseous detonations through regions of low re- 
activity, 17:27567 (1;NO) 

The Hydrogen Program: The present understanding of cyclic 
venting tanks, 17:27883 (R;US) 

Three-dimensional hydrodynamic and erosion modeling of flu- 
idized beds using kinetic theory, 17:27474 (R;US) 

GASOLINE 

Alternative Fuel Evaluation Program: Alternative Fuel Light Duty 
Vehicle Project - Data collection responsibilities, techniques, 
and test procedures, 17:28629 (R;US) 

Clean gasoline reforming with superacid catalysts: Quarterly 
progress report, January—March 1992, 17:27564 (R;US) 

GASOLINE ENGINES 

See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 

See MOLLUSCS 
GE SEMICONDUCTOR DETECTORS 

Compton suppression tests on Ge and BGO prototype detectors 
for gammasphere, 17:30029 (R;US) 

GELS 
Preparation of aryl-bridged polysilsesquioxane aerogels, 
17:28886 (R;US) 
GENE LOCI 
See GENES 
GENE MUTATIONS 

Comparative mutagenesis of human cells in vivo and in vitro: 
Progress report, 1990, 17:29726 (R;US) 

[Comparative] mutagenesis of human cells in vivo and in vitro: 
Progress report, 1989, 17:29841 (R;US) 

GENE OPERONS 

Molecular characterization of a maize regulatory gene: Annual 
progress report, March 1990—November 1991, 17:28022 
(R;US) 

Physiology and genetics of metabolic flux control in Zymomonas 
mobilis: Progress report, 17:29732 (R;US) 

[Organization and regulation of the genes for nitrogen fixation in 
Rhodopseudomonas capsulata]: Progress report, [June 5, 
1989—June 4, 1991], 17:28023 (R;US) 

GENE PROMOTORS 
See GENE REPRESSORS 
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GENE REPRESSORS 

[Organization and regulation of the genes for nitrogen fixation in 
Rhodopseudomonas capsulata]: Progress report, [June 5, 
1989—June 4, 1991], 17:28023 (R;US) 

GENERATING CAPACITY 

See CAPACITY 
GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (RADIOISOTOPE) 

See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENES 

Data management for genomic mapping applications: A case 
study, 17:29730 (R;US) 

GENETIC MAPPING 

Novel methods for physical mapping of the human genome ap- 
plied to the long arm of chromosome 5: Final report, 
17:29728 (R;US) 

Sequence modelling and an extensible data model for genomic 
database, 17:29722 (R;US) 

GENETIC RADIATION EFFECTS 
Genetic effects of ionising radiation, 17:29789 (R;SY;In Arabic) 
GEOCHEMISTRY 

Diffusional isotopic exchange through a multi-layer boundary 
zone: A mathematical model and its application to Tinos Is- 
land, Greece, 17:29559 (IA;IL) 

Hydrogen-isotope exchange in diagenetic systems: Evidence 
from diagenetic clay minerals from Cretaceous sandstones, 
Alberta, Canada, 17:29567 (IA;IL) 

Tenth international symposium on environmental biogeochem- 
istry: Final technical report, December 15, 1990—-December 
14, 1991, 17:28030 (R;US) 

GEOCHRONOLOGY 
See AGE ESTIMATION 
GEOGRAPHICAL VARIATIONS 

An atmospheric tritium release database for model compar- 
isons, 17:29403 (R;US) 

Density equalizing map projections: A new algorithm, 17:30384 
(R;US 

Ecosystem assessment methods for cumulative effects at the 
regional scale, 17:29278 (R;US) 

Geographic Information System (GIS) development assistance 
for Nuclear Regulatory Commission (NRC) incident response 
capability, 17:27935 (R;US) 

Spatial models of ecological systems and processes: The role 
of GIS, 17:29488 (R;US) 

GEOGRAPHY 

Geographic Information System (GIS) development assistance 
for Nuclear Regulatory Commission (NRC) incident response 
capability, 17:27935 (R;US) 

Savannah River Site Geographic Information System manage- 
ment plan, 17:30415 (R;US) 

Spatial models of ecological systems and processes: The role 
of GIS, 17:29488 (R;US) 

GEOLOGIC DEPOSITS 
See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 

Ar-Ar ages of the Hatrurim formation: First results, 17:29548 
(IA;IL) 

K-Ar investigation on clay fractions from Mezozoic sediments in 
Israel: First results, 17:29549 (1A;IL) 

Sourcing basalt artifacts from the El-Wad cave, 
Carmelusing K-Ar, 17:29552 (1A;IL) 

GEOLOGIC FAULTS 

Fracture parameters from the interpretation of tidal response in 
boreholes at Chalk River, 17:29427 (RA;CA) 

Gamma-ray spectral borehole logging at Chalk River, 17:29426 
(RA;CA) 

Pen Branch fault program: Interim report on the High Resolu- 
tion, Shallow Seismic Reflection surveys, 17:29611 (R;US) 
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Tectonic release from the Soviet Joint Verification Experiment, 
17:29874 (RA;US) 

The spectra of seismic radiation from a tensile crack, 17:29875 
(RA;US) 

GEOLOGIC FORMATIONS 

K-Ar and Ar-Ar dating of Permo-Triassic magmatism of Sinai 
and Israel: Initial results, 17:29557 (1A;IL) 

K-Ar geochronology of manganese nodules from the cambrian 
Timna formation, Har Mikhrot, Timna valley, 17:29553 (IA;IL) 

Oxygen isotope studies of the precambrian igneous rocks of 
mount Timna, southern Israel, 17:29547 (1A;IL) 

Physical characteristics and distribution of core-scale hetero- 
geneities in the Rannoch, Etive, and lower Ness Formations 
in the Norwegian North Sea, 17:29868 (R;NO) 

Single zircon ages for late Precambrian magmatic rocks of Har 
Timna, 17:29560 (IA;IL) 

The evolution of the Arabian continental crust: Nd-Sr isotopic 
constraints, 17:29556 (1A;IL) 

The stratigraphy of the cover basalt in the northern Israel: A re- 
view, 17:29563 (IA;IL) 

GEOLOGIC FRACTURES 

See also GEOLOGIC FAULTS 

Evaluation of five surface EM techniques for fracture detection 
and mapping at the Chalk River research area, Ontario, 
17:29419 (RA;CA) 

VLF-EM surveys at Chalk River, Ontario, 17:29418 (RA;CA) 

GEOLOGIC STRATA 
Ar-Ar dating of the Atlit-1 volcanic sequence: Implication of the 
stratigraphy and hydrocarbon exploration, 17:29550 (IA;IL) 
GEOLOGIC STRUCTURES 
See also DIKES 
GEOLOGIC FRACTURES 
GEOLOGIC STRATA 
RIFT ZONES 

Electrical resistance tomography used in environmental restora- 
tion, 17:29606 (R;US) 

Parametric study of reservoir properties and their effect on en- 
ergy recovery, 17:28059 (R;US) 

Seismic wave propagation in thinly-layered media with steep re- 
flectors, 17:29861 (R;US) 

GEOLOGY 

Annual meeting of the Israel Geological Society, 17:29869 (1;IL) 

Annual meeting of the Israel Geological Society, 1990, 
17:29870 (I;IL) 

Proceedings of the 14. Symposium on Geology from Northeast, 
17:28796 (|;BR;In Portuguese) 

Recent advances in PIXE microanalysis at the CSIRO, 
17:28820 (IA;AU) 

Selenium in Oklahoma ground water and soil: Quarterly report 
No. 6, 17:27454 (R;US) 

GEOPHYSICAL SURVEYS 

See also SEISMIC SURVEYS 

Modelling of 3-D electromagnetic responses using the time- 
wavenumber method, 17:29872 (R;US) 

Proceedings of a workshop on geophysical and related geosci- 
entific research at Chalk River, Ontario, 17:29405 (R;CA) 

Workshop on noninvasive geophysical site characterization, 
17:29871 (R;US) 

GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL FIELDS 
See also CERRO PRIETO GEOTHERMAL FIELD 
GEYSERS GEOTHERMAL FIELD 
KIZILDERE GEOTHERMAL FIELD 
PALIMPINON GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
TIWI GEOTHERMAL FIELD 

An exploitation model and performance predictions for the 

Ahuachapan geothermal field, El Salvador, 17:28083 (RA;US) 
GEOTHERMAL FLUIDS 

Adsorption in vapor-dominated systems, 17:28096 (RA;US) 

Production of HCl by mineral reactions in high-temperature 
geothermal systems, 17:28095 (RA;US) 


GERMANIUM DETECTORS 


The occurrence of CO2-enriched fluids in active geothermal sys- 

tems: Data from fluid inclusions, 17:28073 (RA;US) 
GEOTHERMAL HOT-WATER SYSTEMS 

A summary of recent study on the initial state of the Matsukawa 
geothermal reservoir, 17:28085 (RA;US) 

Cold water invasion in producing liquid dominated geothermal 
reservoirs, 17:28093 (RA;US) 

Geothermal systems in sediment-filled rift valleys: Hydrody- 
namic and geochemical characteristics, 17:28066 (RA;US) 

GEOTHERMAL POWER PLANTS 

Development and production performance of the Tiwi field, 
17:28094 (RA;US) 

Models of volcanic eruption hazards, 17:28097 (R;US) 

GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL RESOURCES 
Temperature distribution of underground waters in the Llanura 
Tucumana geothermal area, Argentina, 17:28064 (RA;US) 
GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 

Conceptual model of the Zhangzhou low temperature system 
and its surrounding catchment (Fujian Province, P.R. China), 
17:28065 (RA;US) 

DOE's geothermal R and D program: Progress and develop- 
ments, 17:28078 (RA;US) 

Effects of capillary heterogeneity on vapor-liquid counterflow in 
porous media, 17:27547 (R;US) 

Evidence of a supercritical fluid at depth in the Nesjavellir field, 
17:28070 (RA;US) 

New achievement in seeking deep reservoir at Yangbajain 
geothermal field, Tibet, China, 17:28069 (RA;US) 

GEOTHERMAL WELLS 

A new method of forecasting the thermal breakthrough time dur- 
ing reinjection in geothermal reservoirs, 17:28091 (RA;US) 

A summary of recent study on the initial state of the Matsukawa 
geothermal reservoir, 17:28085 (RA;US) 

An exploitation model and performance predictions for the 
Ahuachapan geothermal field, El Salvador, 17:28083 (RA;US) 

Application of an expert system for analysis of geothermal well 
tests, 17:28079 (RA;US) 

Correlation of rig tests and James Tube tests in the Coso 
geothermal field, 17:28092 (RA;US) 

Different feed zones detection in a well through its production 
output curves, 17:28081 (RA;US) 

Estimation of single injector tracer test impulse responses, 
17:28088 (RA;US) 

Geothermal project at St. Lucia (W.I.) - A preliminary assess- 
ment of the resource, 17:28071 (RA;US) 

Los Azufres: The initial response of a fractured hydrothermal 
system to exploitation, 17:28082 (RA;US) 

Overview: Hard Rock Penetration, 17:28077 (R;US) 

Preliminary analysis of tracer response and thermal cooldown 
estimates for the Mutnovsky geothermal field in Kamchatka, 
USSR, 17:28089 (RA;US) 

Study of the effect of several wellbore conditions on the output 
characteristics of wells at the Asal field, Republic of Djibouti, 
17:28084 (RA;US) 

GERMAN DR ORGANIZATIONS 

See GERMAN FR ORGANIZATIONS 
GERMAN FR ORGANIZATIONS 

AGF program budget 1992, 17:30316 (1;DE;in German) 
GERMANIUM 

Effects of isotopic disorder on the vibrational properties of Ge: a 
comparison of Ge, “Ge, ”®Ge, and natural Ge, 17:30153 
(IA;CS) 

GERMANIUM ALLOYS 

Step-driven surface segregation and ordering during Si-Ge MBE 
growth, 17:30115 (R;US) 

[Research at and operation of the material science x-ray ab- 
sorption beamline (X-11) at the National Synchrotron Light 
Source]: Progress report, 17:28746 (R;US) 

GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
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GERMS (MICROORGANISMS) 


GERMS (MICROORGANISMS) 

See MICROORGANISMS 

GEYSERS GEOTHERMAL FIELD 

Reservoir response to production: Castle Rock Springs area, 
East Geysers, California, U.S.A., 17:28086 (RA;US) 

Reservoir simulation of the Geysers geothermal field, 17:28087 
(RA;US) 

The geological structure at Clearlake, California: A preliminary 
review, 17:28063 (R;US) 

GLACIERS 

Application of aerial photographs to registration of dynamic phe- 
nomena in polar environment, 17:29461 (RA;US) 

Deglaciation and latest pleistocene and early holocene glacier 
readvances on the Alaska peninsula: Records of rapid cli- 
mate change due to transient changes in solar intensity and 
atmospheric CO, content, 17:29341 (RA;US) 

Glacial marine sediments from the Antarctic Peninsula: A 
record of climate change and glacial fluctuations during the 
late holocene, 17:29680 (RA;US) 

Glacier terminus fluctuations in the Wrangell and Chugach moun- 
tains resulting from non-climatic controls, 17:29459 (RA;US) 

Ice front fluctuations of the Shirase glacier, East Antarctica, 
17:29454 (RA;US) 

Measurement error and climate change implications of glacier 
mass balance records from western Canada, 17:29453 
(RA;US) 

Meltwater runoff lag from arctic glaciers and ice caps during 
global warming, 17:29671 (RA;US) 

Multi-year elevation changes near the west margin of the Green- 
land ice sheet from satellite radar altimetry, 17:29434 (RA;US) 

Radar mapping of Malaspina Glacier, Alaska, with applications 
for global change investigations, 17:29460 (RA;US) 

Satellite monitoring of areal changes in the glacier component of 
the Earth's cryosphere, 17:29436 (RA;US) 

The Antarctic glacial geologic record and GCM modeling: A 
test, 17:29456 (RA;US) 

The velocity field of Antarctic outlet glaciers, 17:29458 (RA;US) 

GLASS 

See also BOROSILICATE GLASS 

Durability, mechanical, and thermal properties of experimental 
glass-ceramic forms for immobilizing ICPP high level waste, 
17:27899 (R;US) 

Glass-ceramic composition to immobilize ICPP HLW, 17:27887 
(R;US) 

Highly conductive electrolyte composites and method of fabrica- 
tion thereof, 17:28778 (PA;US) 

Laser glasses, 17:29039 (R;US) 

RBS analysis of slectrochromic WO3/ITO layers, 17:28824 
(IA;AU) 

Waste form development for immobilization of high level waste 
calcine at the Idaho Chemical Processing Plant, 17:27908 
(R;US) 

GLASS MELTERS 

See CERAMIC MELTERS 
GLOBAL CLIMATE CHANGE 

See CLIMATIC CHANGE 
GLOBAL WARMING 

See GREENHOUSE EFFECT 
GLUONS 

Distribution of gluons and qq-bar pair production in hadronic flux 
tubes, 17:30015 (RA;HU) 

Quark and gluon jet discrimination, conventional and neural net- 
work methods, 17:29961 (RA;HU) 

GLYCOLYSIS 

Physiology and genetics of metabolic flux control in Zymomonas 

mobilis: Progress report, 17:29732 (R;US) 
GLYCOPROTEINS 

Scanning tunneling microscopy of biological 

17:29785 (IA;AU) 
GNEISSES 

Borehole electrical surveys as an aid to structural mapping, 
Chalk River, Ontario: A feasibility study, 17:29424 (RA;CA) 

Characterization of rocks from Chalk River by nonlinear elastic 
parameters, 17:29413 (RA;CA) 


molecules, 
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Electrical resistivities of rocks from Chalk River, 17:29414 
(RA;CA) 

Geochronologic evolution from Gneissic-Migmatitic-Complex - 
north-west of Ceara, 17:28808 (IA;BR;in Portuguese) 

Magnetic susceptibility of rocks from boreholes CR-1 to CR-9 at 
Chalk River, 17:29412 (RA;CA) 

Petrography of rocks in borehole CR-9, Chalk River research 
area, Ontario, 17:29410 (RA;CA) 

Polycyclical evolution of double belt from Oros, southeast of 
Ceara State - Brazil, 17:28809 (IA;BR;In Portuguese) 

Shallow crustal structure at Chalk River, Ontario, interpreted 
from Bouguer gravity anomalies, 17:29415 (RA;CA) 

GOBAR GAS 
See METHANE 
GOLD 

Application of spin-sensitive electron spectroscopies to investi- 
gations of electronic and magnetic properties of solid surfaces 
and epitaxial systems: Progress report, 1 November 1991-31 
October 1992, 17:30126 (R;US) 

Enhancement of activity and selectivity by Metal-Support Inter- 
actions (MSI): Progress report, September 1, 1988—June 30, 
1991, 17:28859 (R;US) 

Preparation and characterization of low-defect surfaces, 
17:28688 (R;US) 

GOLD COMPOUNDS 

Electrical resistivity studies of YoTGa (T=Cu, Pd, Ag, Pt and Au) 

compounds, 17:28753 (IA;IN) 
GOLD ORES 
A study of VMS ore deposits by the proton microprobe, 
17:28833 (IA;AU) 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 
A critique of the United States National Energy Strategy, 
17:28451 (R;US) 

GOVERNMENT SPENDING 

See FEDERAL EXPENDITURES 
GRAIN ALCOHOL 

See ETHANOL 
GRAINS (CEREAL) 

See SEEDS 
GRAMINEAE 

Sexual reproduction of Arctophila fulva and seasonal tempera- 
ture, arctic coastal plain, Alaska, 17:29446 (RA;US) 

GRANITES 

New geochronologic data in the region between Forquilha and 
Santa Quiteria - Ceara north-west, 17:28806 (IA;BR;In Por- 
tuguese) 

Petrogenesis of meta-granitoid from Caico Complex, RN, Brazil 
northeast, 17:28797 (IA;BR;In Portuguese) 

The Serra Barriga granite, Ceara North-West: petrologic and 
geochemicai characteristics and, Rb-Sr geochronology, 
17:28798 (IA;BR;In Portuguese) 

U/Pb dating and granitogene of Acari Massif, 
(IA;BR;In Portuguese) 

GRANULAR BED FILTERS 

Moving granular-bed filter development program topical report: 

Base contract test plan, 17:28112 (R;US) 
GRANULAR MATERIALS 

Development of a non-intrusive particle tracing technique for 
granular chute flows: Progress report for second quarter, Jan- 
uary 1, 1992—March 31, 1992, 17:27471 (R;US) 

GRAPHITE 

Electrical properties of Egyptian natural graphite, 17:28752 
(R;XA) 

Heat load material studies: 
17:30274 (R;US) 

High density-high purity graphite prepared by hot isostatic 
pressing in refractory metal containers, 17:28777 (PA;US) 

Production Test IP-502-! calibration of gas monitoring instru- 
mentation to measure the amount of oxygen in a reactor, 
17:28296 (R;US) 

Results from the US/USSR exchange for heat load material 
studies of simulated tokamak disruptions, 17:30277 (R;US) 


17:28800 


Simulated tokamak disruptions, 





Rotary kiln seal, 17:27833 (PA;US) 
Tungsten alloy oxidation behavior in air and steam: Fusion 
Safety Program/activation products task, 17:30258 (R;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 
See GRAMINEAE 
GRAVITATION 
2 + 1 gravity without dynamics, 17:29933 (R;XA) 
Fourth-rank cosmology, 17:29929 (R;XA) 
GRAVITATIONAL FIELDS 
Physics in knots, 17:29898 (R;US) 
GREAT LAKES REGION 
See USA 
GREENHOUSE EFFECT 

Alr Pollution Monitoring 

Estimate of the greenhouse gases emissions in Italy, 17:28406 
(R;IT;In Italian) 

Biological indicators 

A two-million-year old insect fauna from North Greenland indi- 
cating boreal conditions at the Plio-Pleistocene boundary, 
17:29471 (RA;US) 

Palynological data as tools for interpreting past climates: Some 
examples from Northern North America, 17:29331 (RA;US) 
Carbon Dioxide 
AMS and greenhouse effect, 17:28409 (IA;AU) 
Climate Models 
Depletion in Antarctic ozone and associated climatic change, 
17:29345 (RA;US) 

Detection of temperature and sea ice extent changes in the 
Antarctic and Southern Ocean, 17:29282 (RA;US) 

Polar forcing of natural variability of the atmospheric climate, 
17:29291 (RA;US) 

Energy Policy 

Estimate of the greenhouse gases emissions in Italy, 17:28406 
(R;IT;In Italian) 
Forecasting 
Long-term monitoring of airborne pollen in Alaska and the Yukon: 
Possible implications for global change, 17:29326 (RA;US) 
Model studies of the effects of global warming and Antarctic sea 
ice changes on Antarctic and global climates, 17:29637 
(RA;US) 
The impact of global warming on the Antarctic mass balance 
and global sea level, 17:29452 (RA;US) 
The influence of the hydrologic cycle on the extent of sea ice 
with climatic implications, 17:29654 (RA;US) 
Fossil Fuels 
Estimate of the greenhouse gases emissions in Italy, 17:28406 
(R;IT;In Italian) 
Methane 
AMS and greenhouse effect, 17:28409 (IA;AU) 
Monitoring 

A comprehensive collection of arctic meteorological soundings 
for use in climate studies, 17:29287 (RA;US) 

Antarctic sea ice: Its development and basic properties, 
17:29639 (RA;US) 

Cloud radiative effects and associated changes in tropospheric 
temperatures and winds at the South Pole during austral win- 
ter, 17:29296 (RA;US) 

Deglaciation and latest pleistocene and early holocene glacier 
readvances on the Alaska peninsula: Records of rapid cii- 
mate change due to transient changes in solar intensity and 
atmospheric COz content, 17:29341 (RA;US) 

Monitoring for global change in Alaska research natural areas, 
17:29437 (RA;US) 

On the effect of global warming on the snowmelt in an arctic 
permafrost area, 17:29300 (RA;US) 

One glacier’s retreat, a global warming does not make: An ar- 
gument for systematic monitoring of North American glaciers, 
17:29438 (RA;US) 

Polar ice cores: Climatic and environmental records, 17:29332 
(RA;US) 

Problems with the use of climatological data to detect climatic 
change at high latitudes, 17:29302 (RA;US) 


GROUND WATER 
Chemical Composition 


Satellite monitoring of areal changes in the glacier component of 
the Earth's cryosphere, 17:29436 (RA;US) 

The Southern Ocean: Its involvement in global change, 
17:29636 (RA;US) 

Vegetation, climate, and lake formation during interglacial peri- 
ods in northeast interior Alaska, 17:29480 (RA;US) 

Research Programs 

Impacts of projected global warming: A research proposal for 

the Mackenzie basin, 17:29301 (RA;US) 
GREENHOUSE GASES 

A comprehensive collection of arctic meteorological soundings 
for use in climate studies, 17:29287 (RA;US) 

Cloud radiative effects and associated changes in tropospheric 
temperatures and winds at the South Pole during austral win- 
ter, 17:29296 (RA;US) 

Deglaciation and latest pleistocene and early holocene glacier 
readvances on the Alaska peninsula: Records of rapid cli- 
mate change due to transient changes in solar intensity and 
atmospheric CO. content, 17:29341 (RA;US) 

Depletion in Antarctic ozone and associated climatic change, 
17:29345 (RA;US) 

Detection of temperature and sea ice extent changes in the 
Antarctic and Southern Ocean, 17:29282 (RA;US) 

Methane and nitrous oxide in arctic permafrost, 17:29486 (RA;US) 
Palynological data as tools for interpreting past climates: Some 
examples from Northern North America, 17:29331 (RA;US) 
Problems with the use of climatological data to detect climatic 

change at high latitudes, 17:29302 (RA;US) 
GREENLAND 

A two-million-year old insect fauna from North Greenland indi- 
cating boreal conditions at the Plio-Pleistocene boundary, 
17:29471 (RA;US) 

A two-year record of the climate on the Greenland Crest from an 
automatic weather station, 17:29304 (RA;US) 

Greenland sea ice anomalies during 1901-1984 and their rela- 
tion to an interdecadal arctic climate cycle, 17:29640 (RA;US) 

Meltwater runoff lag from arctic glaciers and ice caps during 
global warming, 17:29671 (RA;US) 

Multi-year elevation changes near the west margin of the Green- 
land ice sheet from satellite radar altimetry, 17:29434 (RA;US) 

Polar ice cores: Climatic and environmental records, 17:29332 
(RA;US) 

Precipitation trends over polar ice sheets from atmospheric 
moisture fluxes, 17:29297 (RA;US) 

Snow temperature profiles and heat fluxes measured on the 
Greenland Crest by an automatic weather station, 17:29305 
(RA;US) 

The Greenland ice sheet contribution to sea level changes dur- 
ing the last 150,000 years, 17:29669 (RA;US) 

The Greenland ice sheet margin as a source of Paleoenviron- 
mental data, 17:29478 (RA;US) 

The effect of climatic change on farming and soil erosion in 
southern Greenland during the last thousand years, 17:29444 
(RA;US) 

The polar automatic weather station project of the University of 
Wisconsin, 17:29281 (RA;US) 


GRIDS 


Development of contractor cells: Technical status report, Phase 
1 report, 17:28045 (R;US) 


GROUND MOTION 
Addressing earthquake strong ground motion issues at the 
Idaho National Engineering Laboratory, 17:29510 (R;US) 
Newmark-Hall synthetic history development, 17:29877 (R;US) 


GROUND WATER 
Chemical Composition 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, November 1991—January 
1992, 17:27478 (R;US) 

Hydrogeologic field study of the Koongarra uranium deposit in 
the Northern Territory of Australia, 17:29697 (1;AU) 

The Savannah River Site’s Groundwater Monitoring Program, 
third quarter 1991, 17:29518 (R;US) 
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GROUND WATER 
Chlorine 36 


Chlorine 36 

Continuation of the °*C! AMS measurement program at the 

ANU, 17:29698 (IA;AU) 
Contamination 

Initial site characterization approach and preliminary results, 
200 West Area carbon tetrachloride Expedited Response Ac- 
tion, Hanford Site, Richland, Washington, 17:27947 (R;US) 

Ranking nonradiological compounds for selecting indicator con- 
taminants at Savannah River Plant waste sites: Final report, 
17:29492 (R;US) 

Decontamination 

Corrective Action Plan for underground storage tank 2331-U at 
the Building 9201-1 Site, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, Facility ID No. 0-010117, 17:27924 (R;US) 

Flow Rate 

Determination of bedrock hydraulic conductivity and hydrochem- 

istry using a wellbore fluid logging method, 17:29572 (R;US) 
Fluid Flow 

NORIA-SP: A finite element computer program for analyzing liq- 
uid water transport in porous media: Yucca Mountain Site 
Characterization Project (YUCCA MOUNTAIN PROJECT), 
17:27854 (R;US) 

Yucca Mountain program summary of research and technical re- 
view activities, July 1988—June 1989, 17:27812 (R;US) 

Geochemistry 

Environmental impact assessment of selenium from coal mine 
spoils: Quarterly report, 17:27452 (R;US) 

Fossil meteoric groundwaters in the Delaware Basin of south- 
eastern New Mexico, 17:27850 (R;US) 

Hydraulic Conductivity 

Determination of bedrock hydraulic conductivity and hydrochem- 
istry using a wellbore fluid logging method, 17:29572 (R;US) 

Evidence for connection of bedrock groundwaters with Maski- 
nonge Lake, Chalk River, 17:29423 (RA;CA) 

Hydrogeologic field study of the Koongarra uranium deposit in 
the Northern Territory of Australia, 17:29697 (1;AU) 

Microorganisms 

A review of microbiological studies. Pt. 1: DOE and Nirex 

funded research, 17:27731 (R;GB) 
Monitoring 

Environmental impact assessment at the Coal-Fired Flow Facil- 
ity, 17:28492 (R;US) 

Environmental restoration at the KCP: Quality science with a 
view toward the future, 17:29569 (R;US) 

Hydrogeologic characterization of wells HTH-1, UE18r, UE6e, 
and HTH-3, Nevada Test Site, 17:29502 (R;US) 

LLNL Livermore site Groundwater Surveillance Plan, 17:29603 
(R;US) 

RCRA groundwater data analysis protocol for the Hanford Site, 
Washington, 17:29608 (R;US) 

RCRA groundwater monitoring data: Quarterly report, January 
1, 1992—March 31, 1992, 17:29688 (R;US) 

Rocky Mountain 1 Underground Coal Gasification Project: An- 
nual progress report, 1991, 17:27212 (R;US) 

Sampling and analyses report for December 1991 semiannual 
postburn sampling at the RM1 UCG site, Hanna, Wyoming 
[Quarterly report, January-March 1992], 17:27356 (R;US) 

Status report: A hydrologic framework for the Oak Ridge Reser- 
vation, 17:29593 (R;US) 

Testing a groundwater sampling tool: Are the samples repre- 
sentative?, 17:29610 (R;US) 

The Savannah River Site’s Groundwater Monitoring Program, 
third quarter 1991, 17:29518 (R;US) 

Wells monitored by the Health Protection Department: Includes 
current and past monitoring (as of October 8, 1987), 
17:29521 (R;US) 

Workshop on methods for siting groundwater monitoring wells: 
Proceedings, 17:29499 (R;US) 

Radiation Monitoring 
Hanford Site ground-water monitoring for 1990, 17:29709 (R;US) 
Radionuclide Migration 


Calibration and validation of FEMWATER/FEMWASTE, 


17:29522 (R;CA) 
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Characterization of colloids found in various groundwater envi- 
ronments in central and southern Nevada, 17:29687 (R;US) 
Diffusion releases through one and two finite planar zones from 
a nuclear waste package, 17:27869 (R;US) 
HEDR modeling approach: Hanford Environmental Dose Re- 
construction Project, 17:29836 (R;US) 
Hanford Environmental Dose Reconstruction Project monthly 
report, May 1992, 17:29831 (R;US) 
Solubility and speciation studies for nuclear repository perfor- 
mance assessment, 17:27807 (R;US) 
Remedial Action 
Remediation strategies for perched water bodies underlying the 
Idaho Chemical Processing Plant at the Idaho National Engi- 
neering Laboratory, 17:27904 (R;US) 
Remote Sensing 
Applications of geophysical techniques to hydrogeological in- 
vestigations of fractured rock, 17:29428 (RA;CA) 
Sampling 
Selenium in Oklahoma ground water and soil: Quarterly report 
No. 6, 17:27454 (R;US) 
Tide 
Fracture parameters from the interpretation of tidal response in 
boreholes at Chalk River, 17:29427 (RA;CA) 
Water Pollution 
[Environmental investigation of ground water contamination at 
Wright- Patterson Air Force Base, Ohio]: Volume 4, Health 
and Safety Plan (HSP); Phase 1, Task 4 Field Investigation 
report: Draft, 17:29514 (R;US) 
Water Quality 
Groundwater management and protection, McMinn County, 
Tennessee, 17:29602 (R;US) 
H-Area Seepage Basin (H-HWMF): Fourth quarterly 1989, 
groundwater quality assessment report, 17:29712 (R;US) 
Water Treatment 
Rocky Mountain 1 Underground Coal Gasification Project: An- 
nual progress report, 1991, 17:27212 (R;US) 


GROUTING 


Task technical and QA plan: Thermal effects study: To evaluate 
saltstone properties associated with performance criteria as a 
function of extended exposure to temperatures typical of adia- 
batic curing, 17:27920 (R;US) 


GROWTH (CRYSTAL) 


See CRYSTAL GROWTH 


GULF OF MEXICO 


Physical oceanography and pollutant transport (Oceanography 
and its effects on offshore oil and gas impacts), 17:27589 
(RA;US) 


GUNS 


Operating characteristics of a 7.6 mm (0.30 inch) diameter two- 
stage light-gas gun, 17:29008 (R;US) 

Using contraband simulators for portal metal detector testing, 
17:29243 (R;US) 


GYROTRONS 


See MICROWAVE AMPLIFIERS 


H 


H CODES 


HAASB: Aerosol behavior lognormal model, 17:30363 (CM;US) 
HYFRACSD: Finite element code for 3D-hydraulic fracture prop- 
agation equations (mult-layer), 17:30350 (CM;US) 
HYFRACSD: Finite element code for 3D-hydraulic fracture prop- 
agation equations (mult-layer), 17:30348 (CM;US) 
HYFRACSD: Finite element code for 3D-hydraulic fracture prop- 
agation equations (mult-layer), 17:30349 (CM;US) 


H-MODE PLASMA CONFINEMENT 


A quantitative analysis of the effect of ELMs on H-mode thermal 
energy confinement in Dill-D, 17:30226 (R;US) 

Helium transport in enhanced confinement regimes on the TEX- 
TOR and Dill-D tokamaks, 17:30221 (R;US) 


HAAG-ARAKI FIELD THEORY 


See ALGEBRAIC FIELD THEORY 





HADRON-HADRON INTERACTIONS 
High energy hadron-hadron collisions: Annual progress report, 
17:29981 (R;US) 
Two guage-boson physics at very high energies, 17:30003 (R;US) 
HADRONS 
See also BARYONS 
Hadronic yields from high temperature quark matter in various 
models, 17:29967 (RA;HU) 
HAFNIUM 174 
Statistical gamma transitions in ‘Hf, 17:30045 (R;US) 
HAFNIUM 178 
Production, chemical and isotopic separation of the long-lived 
isomer 178", Hf (T, =31 years), 17:30082 (RA;SU) 
HAFNIUM ALLOYS 
Superconducting compound HfV2 - a TDPAC study, 17:30134 
(1A;IN) 
HAFNIUM COMPOUNDS 
Magnetic properties of the pseudo-binary intermetallic com- 
pounds: Hf(Fe,_,Alx)o, 17:28648 (R;BR) 
HAIR 
The determination of methylmercury, total mercury and total se- 
lenium in human hair, 17:28814 (1;XU) 
HALITE 
Production of HCI by mineral reactions in high-temperature 
geothermal systems, 17:28095 (RA;US) 
The system H2O-NaCl, 17:28856 (R;US) 
HALL GENERATORS 
See MHD GENERATORS 
HAM 
See MEAT 
HAMILTONIAN FUNCTION 
The bi-Hamittonian structures of the Manin-Radul super KP hier- 
archy, 17:29920 (R;XA) 
HAMSTERS 
Effects of low-dose radiation on gene expression in Syrian ham- 
ster embryo cells: Comparison of JANUS neutrons and 
gamma rays, 17:29790 (R;US) 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (MATERIALS) 
See MATERIALS HANDLING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD PRODUCTION REACTORS 
Condensers 
Purging of surface condenser tubes CA-719: Study report, 
17:28283 (R;US) 
Coolants 
Progress in reactor water plant operation, FY 1958-FY 1962, 
17:28297 (R;US) 
Feedwater 
Deaeration of process water in the F Area, 17:28266 (R;US) 
Fuel Elements 
Fuels Preparation Department monthly report, August 1959, 
17:27646 (R;US) 
Fuels Preparation Department monthly report, October 1959, 
17:28209 (R;US) 
Gas Analysis 
Production Test IP-502-! calibration of gas monitoring instru- 
mentation to measure the amount of oxygen in a reactor, 
17:28296 (R;US) 
Gases 
Activity of pile gas: Rough draft, 17:28267 (R;US) 
Radiation Doses 
Production test 105-12-MR crossheader purge with chromic 
acid, 17:28334 (R;US) 
Reactor Cooling Systems 
Water treatment program - old reactors, 17:28298 (R;US) 
Reactor Operation 
1965 Reactor daily report, January 1, 1965-December 31, 
1965: Rough draft, 17:28303 (R;US) 


HANFORD PRODUCTION REACTORS 
Reactor Operation 


Handford Operations Office monthly status and progress report, 
March 1960: Part 1, 17:28254 (R;US) 

Hanford Atomic Products Operation monthly report for April 
1955, 17:28273 (R;US) 

Hanford Atomic Products Operation monthly report for Decem- 
ber 1955, 17:28276 (R;US) 

Hanford Atomic Products Operation monthly report for May 
1956, 17:28278 (R;US) 

Hanford Atomic Products Operation monthly report for Septem- 
ber 1954, 17:28268 (R;US) 

Hanford Atomic Products Operation monthly report, May 1955, 
17:28274 (R;US) 

Hanford Atomic Products Operation monthly report, November 
1954, 17:28271 (R;US) 

Hanford Atomic Products Operation monthly report, October 
1954, 17:28269 (R;US) 

Hanford Atomic Products Operation monthly report, September 
1955, 17:28275 (R;US) 

Hanford Atomic Products for Operation monthly report, Febru- 
ary 1955, 17:28272 (R;US) 

Hanford Operations Office monthly status and progress report, 
17:28260 (R;US) 

Hanford Operations Office monthly status and progress report, 
17:28261 (R;US) 

Hanford Operations Office monthly status and progress report, 
17:28259 (R;US) 

Hanford Operations Office monthly status and progress report, 
17:28241 (R;US) 

Hanford Operations Office monthly status and progress report, 
17:28242 (R;US) 

Hanford Operations Office monthly status and progress report, 
April 1960: Part 1, 17:28255 (R;US) 

Hanford Operations Office monthly status and progress report, 
August 1960: Part 1, 17:28258 (R;US) 

Hanford Operations Office monthly status and progress report, 
August, 1959: Part 1, 17:28247 (R;US) 

Hanford Operations Office monthly status and progress report, 
December 1951: Part 1, 17:28251 (R;US) 

Hanford Operations Office monthly status and progress report, 
December 1960, 17:28262 (R;US) 

Hanford Operations Office monthly status and progress report, 
February 1960: Part 1, 17:28253 (R;US) 

Hanford Operations Office monthly status and progress report, 
January 1960: Part 1, 17:28252 (R;US) 

Hanford Operations Office monthly status and progress report, 
July 1959, 17:28246 (R;US) 

Hanford Operations Office monthly status and progress report, 
June 1990: Part 1, 17:28257 (R;US) 

Hanford Operations Office monthly status and progress report, 
March 1959: Part 1, 17:28243 (R;US) 

Hanford Operations Office monthly status and progress report, 
May 1959: Part 1, 17:28244 (R;US) 

Hanford Operations Office monthly status and progress report, 
May 1960: Part 1, 17:28256 (R;US) 

Hanford Operations Office monthly status and progress report, 
November 1959, 17:28250 (R;US) 

Hanford Operations Office monthly status and progress report, 
October 1959: Part 1, 17:28249 (R;US) 

Irradiation Processing Department monthly record report, April 
1987, 17:28279 (R;US) 

Irradiation Processing Department monthly record report, Au- 
gust 1959, 17:28290 (R;US) 

Irradiation Processing Department monthly record report, 
February 1958, 17:28284 (R;US) 

Irradiation Processing Department monthly record report, 
February 1960, 17:28292 (R;US) 

Irradiation Processing Department monthly record report, Jan- 
uary 1959, 17:28287 (R;US) 

Irradiation Processing Department monthly record report, Jan- 
uary 1960, 17:28291 (R;US) 

Irradiation Processing Department monthly record report, July 
1957, 17:28282 (R;US) 

Irradiation Processing Department monthly record report, July 
1959, 17:28289 (R;US) 
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HANFORD PRODUCTION REACTORS 
Reactor Operation 


Irradiation Processing Department monthly record report, June 
1957, 17:28281 (R;US) 

Irradiation Processing Department monthly record report, May 
1957, 17:28280 (R;US) 

Irradiation Processing Department monthly report, August 1960, 
17:28295 (R;US) 

Irradiation Processing Department monthly report, December 
1958, 17:28286 (R;US) 

Irradiation Processing Department monthly report, February 
1959, 17:28288 (R;US) 

Irradiation Processing Department monthly report, June 1960, 
17:28294 (R;US) 

Reactor Branch monthly report, January—December 1964, 
17:28265 (R;US) 

Reactor Branch monthly reports, January-December 1962, 
17:28263 (R;US) 

Reactor Branch monthly reports, January-December 1963, 
17:28264 (R;US) 

US Atomic Energy Commission Hanford Operations Office 
monthly status and progress report, June 1959: Part 1, 
17:28245 (R;US) 

US Atomic Energy Commission Hanford Operations Office 
monthly status and progress report, September 1959: Part 1, 
17:28248 (R;US) 

Reactor Physics 

Physics and Instruments Department monthly report, July 1965, 

17:28227 (R;US) 
Tubes 

In-pile defilming of process tubes, 17:28277 (R;US) 

Process test MR-105-25 reactor purge at low concentrations, 
17:28270 (R;US) 

HANFORD RESERVATION 
Gamma Logging 

1992 Yearly calibration of Pacific Northwest Laboratory's gross 
gamma-ray borehole geophysical logging system, 17:29219 
(R;US) 

Ground Water 

RCRA groundwater data analysis protocol for the Hanford Site, 

Washington, 17:29608 (R;US) 
Hazardous Materials 

Destruction of DOE/DP surrogate wastes with supercritical wa- 

ter oxidation technology, 17:27855 (R;US) 
Historical Aspects 

History of operations, 1 January 1944-20 March 1945, 

17:28301 (R;US) 
Land Reclamation 

Basalt Waste Isolation Project Reclamation Support Project: 

1991-1992 Report, 17:29595 (R;US) 


it 

Hanford Atomic Products Operation monthly report for April 
1955, 17:28273 (R;US) 

Hanford Atomic Products Operation monthly report for Decem- 
ber 1955, 17:28276 (R;US) 

Hanford Atomic Products Operation monthly report for May 
1956, 17:28278 (R;US) 

Hanford Atomic Products Operation monthly report for Septem- 
ber 1954, 17:28268 (R;US) 

Hanford Atomic Products Operation monthly report, May 1955, 
17:28274 (R;US) 

Hanford Atomic Products Operation monthly report, November 
1954, 17:28271 (R;US) 

Hanford Atomic Products Operation monthly report, October 
1954, 17:28269 (R;US) 

Hanford Atomic Products Operation monthly report, September 
1955, 17:28275 (R;US) 

Hanford Atomic Products for Operation monthly report, Febru- 
ary 1955, 17:28272 (R;US) 

Radioactive Effiuents 

HEDR modeling approach: Hanford Environmental Dose Re- 
construction Project, 17:29836 (R;US) 

Hanford Environmental Dose Reconstruction Project monthly 
report, May 1992, 17:29831 (R;US) 
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Milk production and distribution in low-dose counties for the 
Hanford Thyroid Disease Study: Hanford Environmental Dose 
Reconstruction Project, 17:29833 (R;US) 

Recommendations to the Technical Steering Panel regarding 
approach for estimating individual radiation doses resulting 
from releases of radionuclides to the Columbia River: Volume 
1, Recommendations, 17:29834 (R;US) 

Uncertainty and sensitivity analysis of historical measurements 
of iodine-131 for vegetation in 1945-1947: Hanford Environ- 
mental Dose Reconstruction Project, 17:29835 (R;US) 

Radioactive Waste Management 

General criteria, 17:27877 (RA;US) 

Hanford radioactive solid waste acceptance criteria, 17:27876 
(RA;US) 

Low-level waste acceptance criteria, 17:27879 (RA;US) 

Radioactive mixed waste disposal criteria, 17:27881 (RA;US) 

Radioactive mixed waste storage criteria, 17:27880 (RA;US) 

Transuranic waste acceptance criteria, 17:27878 (RA;US) 

Radioactive Wastes 

Destruction of DOE/DP surrogate wastes with supercritical wa- 

ter oxidation technology, 17:27855 (R;US) 
Remedial Action 

Environmental Restoration Program quality assurance system re- 
quirements for the Hanford Site: Revision 1, 17:27933 (R;US) 

Environmental Restoration Remedial Action Field Office Manage- 
ment Plan for the Hanford Site: Revision 1, 17:29504 (R;US) 

Implementation of a Hanford past-practice investigation strategy 
for the 100 areas, 17:29609 (R;US) 

Integrated test schedule for buried waste integrated demonstra- 
tion, 17:27780 (R;US) 

Use of a mathematical model for prediction of optimum feeding 
strategies for in situ bioremediation, 17:27840 (R;US) 

Separation Processes 

Control of radio-iodine emissions from the separations plants, 

17:27679 (R;US) 
Site Characterization 

Initial site characterization approach and preliminary results, 
200 West Area carbon tetrachloride Expedited Response Ac- 
tion, Hanford Site, Richland, Washington, 17:27947 (R;US) 

Remedial investigation/feasibility study work plan for the 100- 
BC-5 operable unit, Hanford Site, Richland, Washington, 
17:29505 (R;US) 

Tanks 

Ferrocyanide Safety Project: FY 1991 annual report, 17:27837 
(R;US) 

Intrusive sampling and testing of ferrocyanide tanks, Hanford 
Site, Richland, Washington: Environmental Assessment, 
17:27730 (R;US) 

The Hydrogen Program: The present understanding of cyclic 
venting tanks, 17:27883 (R;US) 

Waste Mana 

Integrated test schedule for buried waste integrated demonstra- 
tion, 17:27780 (R;US) 

Radioactive mixed waste disposal criteria, 17:27881 (RA;US) 

Radioactive mixed waste storage criteria, 17:27880 (RA;US) 

Water Quality 

RCRA groundwater monitoring data: Quarterly report, January 

1, 1992—March 31, 1992, 17:29688 (R;US) 


HAPO 


Management 

Hanford Laboratories Operation monthly activities report, De- 
cember 1958, 17:27638 (R;US) 

Hanford Laboratories Operation monthly activities report, Octo- 
ber 1957, 17:27634 (R;US) 

Hanford Laboratories Operation monthly activities report, Octo- 
ber 1958, 17:27636 (R;US) 

Hanford Laboratories Operation monthly activities report, 
September 1956, 17:27631 (R;US) 

Hanford Laboratories operation monthly activities report, De- 
cember 1956, 17:27632 (R;US) 

Hanford Laboratories operation monthly activities report, Jan- 
uary 1957, 17:27633 (R;US) 

Hanford Laboratories operation monthly activities report, 
November 1958, 17:27637 (R;US) 





ion 
Chemical Processing Department monthly report, October 
1958, 17:27677 (R;US) 
Hanford Laboratories Operation monthly activities report, De- 
cember 1957, 17:27635 (R;US) 
Production 


Chemical Processing Department monthly report, October 
1958, 17:27677 (R;US) 
Pr 


‘ogress Report 
Chemical Processing Department monthly report for December 
1956, 17:27669 (R;US) 
Chemical Processing Department monthly report for October 
1956, 17:27667 (R;US) 
Chemical Processing Department monthly report for September 
1958, 17:27676 (R;US) 
Chemical Processing Department monthly report, February 
1958, 17:27672 (R;US) 
Chemical Processing Department monthly report, July 1958, 
17:27675 (R;US) 
Chemical Processing Department monthly report, May 1957, 
17:27670 (R;US) 
Chemical Processing Department monthly report, May 1958, 
17:27673 (R;US) 
Chemical Processing Department monthly report, November 
1956, 17:27668 (R;US) 
Chemical Processing Department monthly report, November 
1957, 17:27671 (R;US) 
Chemical Processing Department monthly report, November 
1959, 17:27678 (R;US) 
Chemical Processing Department monthly report, September 
1956, 17:27666 (R;US) 
Reprocessing 


Chemical Processing Department monthly report, October 


1958, 17:27677 (R;US) 
Research Programs 
Hanford Laboratories Operation monthly activities report, De- 


cember 1957, 17:27635 (R;US) 
Hanford Laboratories Operation monthly activities report, March 
1960, 17:27652 (R;US) 
HARBORS 
Ecological evaluation of proposed discharge of dredged mate- 
rial from Oakland Harbor into ocean waters (Phase 3 B of 
-42-foot project): Volume 2, Appendixes, 17:29596 (R;US) 
HARD COAL 
See ANTHRACITE 
HARVESTING 
Simulation of peat production using computer and weather and 
field condition simulator, 17:27205 (R;Fl;in Finnish) 
HASTELLOY C-276 
See HASTELLOYS 
HASTELLOY C-4 
See HASTELLOYS 
HASTELLOYS 
See also ALLOY-NISOCR22FE18MO9 
Improved corrosion resistance of Hastelloy G-30 in ni- 
tric/hydrofluoric acid solutions by welding with Inconel 72 weld 
wire, 17:28698 (R;US) 
HATCHING 
Umatilla Satellite and Release Sites Project: Final conceptual 
design report, 17:28037 (R;US) 
HAWAII 
Hawaii Regional Tsunami Warning Center, 17:29527 (IA;XU) 
HAZARDOUS MATERIALS 
See also TOXIC MATERIALS 
Dissolution 
Hydrofluoric acid dissolution of spent radioactive and hazardous 
HEPA filters, 17:27911 (R;US) 
Genetic Effects 
Monitoring genetic damage to ecosystems from hazardous 
waste, 17:29846 (R;US) 
Ground Disposal 
Buried waste integrated demonstration technology integration 
process, 17:27774 (R;US) 


HEAT DISTRIBUTION SYSTEMS 


In-Situ Pr 
An overview of in situ waste treatment technologies, 17:27769 
(R;US) 
Minimization 
Process Waste Assessment Electroplating Research Facility, 
17:27867 (R;US) 
Waste Minimization Crosscut Plan, 17:27749 (R;US) 
Monitoring 
Radiological and hazardous material measurement system, 
17:29511 (R;US) 
Radiation Heating 
Microwave separation of organic chemicals from mixed haz- 
ardous waste, 17:27764 (R;US) 
Radioactive Waste Management 
Trip report: Marshall Space Center computed tomography, 
17:27917 (R;US) 
Records 
Hazardous chemical tracking system (HAZ-TRAC), 17:30412 
(R;US) 
Remedial Action 
Environmental Restoration and Waste Management manpower 
needs assessment: US Department of Energy complex, 
17:27839 (R;US) 
Intelligent automated control of robotic systems for environmen- 
tal restoration, 17:27946 (R;US) 
Separation Processes 
Microwave separation of organic chemicals from mixed haz- 
ardous waste, 17:27764 (R;US) 
Toxicity 
Monitoring genetic damage to ecosystems from hazardous 
waste, 17:29846 (R;US) 
Waste D! 
Radioactive mixed waste disposal criteria, 17:27881 (RA;US) 
Waste Management 
Environmental Restoration and Waste Management manpower 
needs assessment: US Department of Energy complex, 
17:27839 (R;US) 
Waste Processing 
An overview of in situ waste treatment technologies, 17:27769 
(R;US) 
Destruction of DOE/DP surrogate wastes with supercritical wa- 
ter oxidation technology, 17:27855 (R;US) 
Preliminary cost comparison of advanced oxidation processes, 
17:27801 (R;US) 
Public acceptability of the use of gamma rays from spent nuclear 
fuel as a hazardous waste treatment process, 17:27757 (R;US) 
Waste Storage 
Radioactive mixed waste storage criteria, 17:27880 (RA;US) 
HAZARDOUS MATERIALS SPILLS 
Environmental restoration at the KCP: Quality science with a 
view toward the future, 17:29569 (R;US) 
HCLWR TYPE REACTORS 
Accident simulation tests for high conversion light water reactor 
using a high pressure water loop, 17:28339 (R;JP;ln Japanese) 
HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See HEAVY WATER 
HEADING MACHINES 
New measuring techniques in the drill bit for recording of the 
full-face cutting rate and consolidation of the roadway sides in 
the drill bit area, 17:27457 (1;DE;In German) 
HEALTH HAZARDS 
Hazard screening application guide: Safety Analysis Report Up- 
date Program, 17:27938 (R;US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT DISTRIBUTION SYSTEMS 
Smooth water in district heating systems: Reduction of friction 
and pumping energy in a district heating network by adding 
tenside to the circulating water. Demonstration project 1, 
17:28611 (1;DK;in Danish) 
The analysis of the behaviour of district heating consumers, 
17:28547 (R;Fl;in Finnish) 
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HEAT DISTRIBUTION SYSTEMS 


Waterborne heat: Low temperature distribution system, 
17:28554 (R;NO;In Norwegian) 
HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
SOLAR HEAT ENGINES 
STIRLING ENGINES 

Thermodynamic bounds for performance of nonuniform systems 

under finite-time constraints, 17:29019 (RA;US) 
HEAT EXCHANGERS 

Condensing economizers: Thermal performance and particulate 
removal efficiencies, 17:28532 (R;US) 

Determination of safety margins for creep loaded primary circuit 
components in case of loss of pressure accidents of a HTR 
plant (SR 383). Final report, 17:28686 (R;DE;in German) 

Disruption shape effects on the performance of enhanced tubes 
with the separation and reattachment mechanism, 17:28966 
(R;US) 

Dryout limits in two-phase flow in heated horizontal pipes, 
17:28987 (RA;US) 

Heat exchanger restart evaluation: Revision 1, 17:28369 (R;US) 

Process water heat exchanger failures, December 1953- 
November 1966, 17:28318 (R;US) 

The influence of the Prandtl number on the thermal performance 
of tubes with the separation and reattachment enhancement 
mechanism, 17:28968 (R;US) 

HEAT FLUX 

Particulate behavior in a controlled-profile pulverized coal-fired 
reactor: A study of coupled turbulent particle dispersion and 
thermal radiation transport: Quarterly technical progress re- 
port, December 15, 1991—March 14, 1992, 17:27509 (R;US) 

HEAT PUMPS 

Assessment and development of an advanced heat pump for re- 
covery of volatile organic compounds: Final report, 17:28579 
(R;US) 

Stirling heat pump external heat systems: An appliance per- 
spective, 17:28535 (R;US) 

HEAT SOURCES (RADIOISOTOPE) 

See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE DEVICES 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 

See also CONVECTION 

RADIANT HEAT TRANSFER 

Overview of property formulations for helium, nitrogen, lithium, 
and lithium-lead in ATHENA/MOD1 with comparison of calcu- 
lated properties to measured properties, 17:30259 (R;US) 

Pre-test estimates of temperature decline for the LANL Fenton 
Hill Long-Term Flow Test, 17:28061 (R;US) 

TRAC-BF1/MOD1: An advanced best-estimate computer pro- 
gram for BWR accident analysis: User's guide: Volume 2, 
17:28343 (R;US) 

TRAC-PF1/MOD2 code manual: Programmer's guide: Volume 
3, 17:28349 (R;US) 

TRAC-PF1/MOD2 code manual: Volume 2, User's guide, 
17:28348 (R;US) 

The thermal analysis of BR-100: A barge/rail nuclear spent fuel 
transportation container, 17:27706 (R;US) 

HEAT TRANSMISSION 
See HEAT TRANSFER 
HEAT TREATMENTS 

Thermal treatment for chlorine removal from coal: [Quarterly] 
technical report, December 1, 1991-February 29, 1992, 
17:27341 (R;US) 

HEATERS 
Inert gas electric heater for elevated temperature testing of 
small propulsion components, 17:29009 (R;US) 
HEATING LOAD 
Forecasting model of heat load, 17:28469 (R;Fl;in Finnish) 
HEATING SYSTEMS 

Krakow Clean Fossil Fuels and Energy Efficiency Project, 

17:28533 (R;US) 
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HEAVY ION ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
BROOKHAVEN RHIC 
HILACS 
IPCR CYCLOTRON 

Study of recirculating induction accelerator as drivers for Heavy 

lon Fusion, 17:30285 (R;US) 
HEAVY ION FUSION REACTIONS 

Recent topics on heavy-ion nuclear reactions in tandem energy 
region, 17:30079 (RA;JP) 

HEAVY ION LINEAR ACCELERATORS 

See HILACS 

HEAVY ION REACTIONS 
See also CARBON 12 REACTIONS 
LITHIUM 7 REACTIONS 
OXYGEN 16 REACTIONS 

Glenn T. Seaborg and heavy ion nuclear science, 17:30091 
(R;US) 

Heavy ion physics at CERN, 17:30086 (RA;HU) 

Intermediate-mass lepton pairs in ultrarelativistic heavy ion colli- 
sions, 17:30087 (RA;HU) 

Proceedings of the Workshop on relativistic heavy ion physics at 
present and future accelerators, 17:30084 (R;HU) 

Relativistic heavy ion research: Progress report, 17:30064 
(R;US) 

HEAVY IONS 

Enhanced depth and mass resolution with HIRBS, 17:30175 
(IA;AU) 

Time-of-flight energy detector for high-energy heavy ions, 
17:29185 (IA;AU) 

HEAVY OILS 
See PETROLEUM 
HEAVY WATER 
Methods for probing the higher order structure of protein ions in 
the gas phase, 17:28849 (R;US) 

HEAVY WATER COOLANT 

See HEAVY WATER 
HEAVY WATER MODERATOR 

See HEAVY WATER 
HECTORITE 

See MONTMORILLONITE 
HELAC 

See LINEAR ACCELERATORS 
HELIUM 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Quarterly report, December 1, 1991—February 29, 
1992, 17:27386 (R;US) 

Operating experience using venturi flow meters at liquid helium 
temperature, 17:29084 (R;US) 

Overview of property formulations for helium, nitrogen, lithium, 
and lithium-lead in ATHENA/MOD1 with comparison of calcu- 
lated properties to measured properties, 17:30259 (R;US) 

Tables of thermodynamic properties of helium magnet coolant: 
Revision A, 17:28787 (R;US) 

HELIUM 3 TARGET 

ENDF/B-6 charged-particle sublibraries. Summary, 17:30073 
(R;XA) 

Laser Electron Gamma Source Facility biennial progress report, 
June 1992, 17:30063 (R;US) 

Pion- and proton-nucleus interactions at intermediate energy: 
Progress report, June 1, 1991—May 31, 1992, 17:30067 (R;US) 

HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 

A fresh look at (e,e’) scattering from light nuclei: A GFMC ap- 
proach, 17:30059 (R;US) 

Pion- and proton-nucleus interactions at intermediate energy: 
Progress report, June 1, 1991—May 31, 1992, 17:30067 (R;US) 

HELIUM ASH 

Helium transport in enhanced confinement regimes on the TEX- 
TOR and DIill-D tokamaks, 17:30221 (R;US) 

Helium transport studies on Dill-D, 17:30224 (R;US) 

HELIUM METHOD 
See ISOTOPE DATING 





HEMATITE 
Reflective particle technology for identification of critical compo- 
nents, 17:28640 (R;US) 
HETEROCYCLIC COMPOUNDS 
See also DIOXIN 
PHTHALOCYANINES 
POLYCYCLIC SULFUR HETEROCYCLES 

Clean gasoline reforming with superacid catalysts: Quarterly 
progress report, January—March 1992, 17:27564 (R;US) 

Mechanism of hydrodenitrogenation (Part 11) beta-hydrygen 
elimination: Eleventh quarter report, April 1-June 30, 1992, 
17:27291 (R;US) 

Mechanism of hydrodenitrogenation H2-D2 exchange in non- 
acidic and acidic supports: Eighth quarterly report, July 
1—September 30, 1991, 17:27288 (R;US) 

HETEROGENEOUS REACTOR CORES 

Performance evaluations of a high conversion boiling water re- 
actor core with an axially heterogeneous core concept, 
17:28136 (R;JP;In Japanese) 

HEXAHYDROPYRIDINES 

See PIPERIDINES 

HFIR REACTOR 

Acoustic emission monitoring of HFIR vessel during hydrostatic 

testing: Final report, 17:28302 (R;US) 
HIGGS BOSONS 

Concerning the Higgs parameters, 17:29956 (R;BR) 

Diffractive hadron scattering, 17:29996 (RA;HU) 

New bound on right-handed charged gauge boson mass, 
17:30010 (R;XA) 

Survey of composite particle models of electroweak interaction, 
17:29968 (R;US) 

Two guage-boson physics at very high energies, 17:30003 (R;US) 

HIGH ENERGY PHYSICS 

Elementary particle physics and high energy phenomena: 
Progress report for FY92, 17:29908 (R;US) 

Guide to QSPIRES and the particle physics databases on 
SLACVM, 17:29911 (R;US) 

High Energy Physics at Tufts University: Progress report, 1991— 
1992, 17:29909 (R;US) 

Research in elementary particle physics: Technical progress re- 
port, June 1, 1991—May 31, 1992, 17:29910 (R;US) 

Research program in elementary particle theory: Progress re- 
port for period ending December 31, 1992, 17:29907 (R;US) 

Theoretical and experimental studies of elementary physics: Fi- 
nal report, 17:29905 (R;US) 

[Research in elementary particles and interactions]: Technical 
progress report, 17:29917 (R;US) 

[Research in high energy physics]: Final technical report and 
1990 progress report, September 15, 1981—November 30, 
1991, 17:29906 (R;US) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-LEVEL RADIOACTIVE WASTES 

Development and application of a conceptual aproach for defin- 

ing high level waste, 17:27740 (R;US) 
Calcination 

The NO, Abatement Program at the Idaho Chemical Processing 

Plant, 17:27910 (R;US) 
Pneumatic Transport 

Operation of a dilute-phase pneumatic transport system at the 

new waste calcining facility, 17:27891 (R;US) 
R Codes 

Probabilistic risk assessment and nuclear waste transportation: 
A case study of the use of RADTRAN in the 1986 Environ- 
mental Assessment for Yucca Mountain, 17:27710 (R;US) 


HIGH-LEVEL RADIOACTIVE WASTES 
Underground Disposal 


Radioactive Waste D 

Conceptual, experimental and computational approaches to 
support performance assessment of hydrology and chemical 
transport at Yucca Mountain: Yucca Mountain Site Character- 
ization Project, 17:27852 (R;US) 

Effects of actinide burning on waste disposal at Yucca Moun- 
tain, 17:27739 (R;US) 

Intrusive sampling and testing of ferrocyanide tanks, Hanford 
Site, Richland, Washington: Environmental Assessment, 
17:27730 (R;US) 

Investigation of thermomechanical effects in the near field of a 
drift emplacement repository, 17:27799 (R;DE;in German) 

Linear thermal expansion data for tuffs from the unsaturated 
zone at Yucca Mountain, Nevada: Yucca Mountain Site Char- 
acterization Project, 17:27847 (R;US) 

Seismic analysis of the ICPP high level liquid waste tanks and 
vaults, 17:27902 (R;US) 

The disposal of radioactive waste on land, 17:27809 (R;US) 

Radioactive Waste 

Physical system requirements: Overall system, 17:27747 (R;US) 

Technology Development for the US/DOE CRWMS, 17:27866 
(R;US) 

Radioactive Waste 

Behavior and control of ruthenium during operation of the New 
Waste Calcining Facility at the Idaho Chemical Processing 
Plant, 17:27895 (R;US) 

The Savannah River Site Replacement High Level Radioactive 
Waste Evaporator Project, 17:27915 (R;US) 

Radioactive Waste Storage 

The Hanford Site high-level tank waste data specification pro- 

cess, 17:27884 (R;US) 
Risk Assessment 

Organizational management of long-term risks: Implications for 
risk and safety in the transportation of nuclear wastes, 
17:27716 (R;US) 

Sampling 

Intrusive sampling and testing of ferrocyanide tanks, Hanford 
Site, Richland, Washington: Environmental Assessment, 
17:27730 (R;US) 

Solidification 

Inductive classification of operating data from a fluidized bed 
calciner, 17:27900 (R;US) 

Inductive classification of operating data from a fluidized bed 
calciner, 17:27894 (R;US) 

T 

Organizational management of long-term risks: Implications for 
risk and safety in the transportation of nuclear wastes, 
17:27716 (R;US) 

Underground 

A structural model analysis of public opposition to a high-level 
radioactive waste facility, 17:27827 (R;US) 

Analysis of slot cutting methods for the Yucca Mountain heated 
block test using a compliant-joint model, 17:27860 (R;US) 

Anisotropy of the Topopah Spring Member Tuff, 17:27858 (R;US) 

Center for Volcanic and Tectonic Studies, Department of Geo- 
science annual report, October 1, 1989-September 30, 1990, 
17:27814 (R;US) 

Demands placed on waste package performance testing and 
modeling by some general results on reliability analysis, 
17:27870 (R;US) 

Design of underground repository openings in hard rock to ac- 
commodate vibratory ground motions, 17:27861 (R;US) 

Evaluation of the geologic relations and seismotectonic stability 
of the Yucca Mountain area, Nevada Nuclear Waste Site In- 
vestigation (NNWS)): Final report, January 1, 1987—June 30, 
1988: Volume 1, 17:27815 (R;US) 

Functional analysis of a nuclear waste repository system, 
17:27862 (R;US) 

Geothermal evaluation and analysis of the Yucca Mountain 
Repository, Nevada: Final report, July 1, 1989-December 31, 
1989, 17:27813 (R;US) 

Investigation of thermomechanical effects in the near field of a 
drift emplacement repository, 17:27799 (R;DE;in German) 
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HIGH-LEVEL RADIOACTIVE WASTES 
Underground Disposal 


Los Alamos National Laboratory Yucca Mountain Site Charac- 
terization Project: 1991 quality program status report, 
17:27802 (R;US) 

NORIA-SP: A finite element computer program for analyzing liq- 
uid water transport in porous media: Yucca Mountain Site 
Characterization Project (YUCCA MOUNTAIN PROJECT), 
17:27854 (R;US) 

Native Americans and Yucca Mountain: A summary report, 
17:27817 (R;US) 

Native Americans and state and local governments, 17:27826 
(R;US) 

Preclosure radiological safety analysis for accident conditions of 
the potential Yucca Mountain Repository: Underground facili- 
ties: Yucca Mountain Site Characterization Project (Yucca 
Mountain Project), 17:27849 (R;US) 

Preclosure radiological safety analysis for the exploratory shaft 
facilities: Yucca Mountain Site Characterization Project, 
17:27851 (R;US) 

Preliminary mapping of surficial geology of Midway Valley Yucca 
Mountain Project, Nye County, Nevada: Yucca Mountain Site 
Characterization Project, 17:27856 (R;US) 

Probable maximum flood control: Yucca Mountain Site Charac- 
terization Project, 17:27848 (R;US) 

Report of early site suitability evaluation of the potential reposi- 
tory site at Yucca Mountain, Nevada: Yucca Mountain Site 
Characterization Project, 17:27845 (R;US) 

Report of the Peer Review Panel on the early site suitability 
evaluation of the Potential Repository Site at Yucca Mountain, 
Nevada: Yucca Mountain Site Characterization Project, 
17:27846 (R;US) 

Report of the State of Nevada Commission on Nuclear Projects, 
17:27810 (R;US) 

Seismic considerations in sealing a potential high-level radioac- 
tive waste repository, 17:27865 (R;US) 

Semi-analytical treatment of fracture/matrix flow in a dual- 
porosity simulator for unsaturated fractured rock masses, 
17:27808 (R;US) 

Socioeconomic profiles of Native American communities: Las 
Vegas Tribes of Paiute Indians, 17:27823 (R;US) 

Socioeconomic profiles of native American communities: 
Yomba Shoshone Reservation, 17:27824 (R;US) 

Southern Nevada residents’ views about the Yucca Mountain 
high-level nuclear waste repository and related issues: A 
comparative analysis of urban and rural survey data, 
17:27820 (R;US) 

Summary and evaluation of existing geological and geophysical 
data near prospective surface facilities in Midway Valley, 
Yucca Mountain Project, Nye County, Nevada: Yucca Moun- 
tain Site Characterization Project, 17:27853 (R;US) 

Yucca Mountain Site characterization project bibliography, 
January—June 1991: Supplement 3, 17:27741 (R;US) 

Yucca Mountain Socioeconomic Project: The 1991 Nevada 
State telephone survey: Key findings, 17:27819 (R;US) 

Yucca Mountain program summary of research and technical re- 
view activities, July 1988—June 1989, 17:27812 (R;US) 

Yucca Mountain socioeconomic project report on the 1987 risk 
perception telephone surveys, 17:27818 (R;US) 


Underground Storage 
Imaging, inspection, and characterization systems for under- 
ground storage tank remediation, 17:27906 (R;US) 
Light duty robotic arms for the characterization of underground 
storage tanks, 17:27912 (R;US) 
Robotic system for remote inspection of underground storage 
tanks, 17:27897 (R;US) 


Vitrification 

Advanced radioactive waste-glass melters, 17:27919 (R;US) 

Application of hydration thermodynamics to control of the DWPF 
process: Revision 1, 17:27913 (R;US) 

Computer simulation of a germanium detector response to 
highly radioactive waste, 17:27804 (R;US) 

Conceptual design of a joule-heated ceramic melter for the DOE 
Fernald silos 1, 2, and 3 wastes, 17:27785 (R;US) 
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Densification/creep behavior of experimental glass-ceramic 
waste forms for immobilization of high-level calcined waste at 
the Idaho Chemical Processing Plant, 17:27907 (R;US) ) 

Durability of glasses from Pacific Northwest Laboratory Compo- 
sition Variability Study-Il (CVS-Il), 17:27921 (R;US) 

Effects of HIPing time, temperature and pressure on experimen- 
tal iCPP waste form properties, 17:27896 (R;US) 

Glass-ceramic composition to immobilize ICPP HLW, 17:27887 
(R;US) 

Irradiation damage to the simulated Idaho Chemical Processing 
Plant nuclear waste, 17:27888 (R;US) 

Statistical evaluation of process parameters affecting properties 
of ICPP ceramic waste forms, 17:27886 (R;US) 

Tailored ceramic consolidation forms for ICPP waste composi- 
tions: Draft, 17:27889 (R;US) 

The Idaho HLW technology program, Progress in HLW disposal 
strategy and glass-ceramic waste form development, 
17:27892 (R;US) 

The product consistency test for the DWPF wasteform, 
17:27914 (R;US) 

Waste form development for immobilization of high level waste 
calcine at the Idaho Chemical Processing Plant, 17:27908 
(R;US) 


Waste Forms 


Durability, mechanical, and thermal properties of experimental 
glass-ceramic forms for immobilizing ICPP high level waste, 
17:27899 (R;US) 


Waste Storage 


Effect of viscosity on seismic response of waste storage tanks, 
17:27725 (R;US) 


Waste Transportation 


A report on high-level nuclear waste transportation: Prepared 
pursuant to assembly concurrent resolution No. 8 of the 1987 
Nevada Legislature, 17:27709 (R;US) 

Guidelines on the scope, content, and use of comprehensive 
risk assessment in the management of high-level nuclear 
waste transportation, 17:27711 (R;US) 

Human and social factors in the transportation of nuclear 
wastes, 17:27712 (R;US) 

Physical System Requirements: Transport Waste, 17:27748 
(R;US) 

Probabilistic risk assessment and nuclear waste transportation: 
A case study of the use of RADTRAN in the 1986 Environ- 
mental Assessment for Yucca Mountain, 17:27710 (R;US) 

Transportation needs assessment: Emergency response sec- 
tion, 17:27828 (R;US) 

Yucca Mountain transportation routes: Preliminary characteriza- 
tion and risk analysis: Volume 2, Figures [and] Volume 3, 
Technical Appendices, 17:27714 (R;US) 

Yucca Mountain transportation routes: Preliminary characteriza- 
tion and risk analysis: Volume 1, Research report, 17:27713 
(R;US) 


X-Ray Fluorescence Analysis 


Remote analyses of highly radioactive samples by x-ray fluores- 
cence, 17:27905 (R;US) 


HIGH-TC SUPERCONDUCTORS 


About the outside factors in producing of the HTSC materials, 
17:30201 (IA;SU;In Russian) 

Elektron energy-loss spectroscopy on p-type doped high-T, su- 
perconductors and undoped parent compounds, 17:28727 
(R;DE;In German) 

Extrusion of metal oxide superconducting wire, tube or ribbon, 
17:28734 (PA;US) 

Growth mechanisms of layered superconductors, 17:28706 
(R;US) 

lon beams as a means of deposition and in-situ characterization 
of thin films and thin film layered structures, 17:27997 (R;US) 

lon-channeling observation of correlated atomic displacements 
below T.in YBagCu307_, and Pb-doped Bi,Sr2CaCu20,, 
17:28703 (R;US) 

Magnetic excitations in the high-T, superconducting systems, 
17:30149 (IA;CS) 

Magnetic properties of high-T.superconductors, 17:28726 (R;US) 





Magnetic response of high T-superconductors to x-ray radiation 
and detection of x-rays, 17:28712 (R;US) 

Neutron scattering investigation of the spin dynamics in the high 
T. superconducting system YBazCu3QOg¢,,, 17:30148 (IA;CS) 

Submillimeter and microwave residual losses in epitaxial films of 
Y-Ba-Cu-O and Ti-Ca-Ba-Cu-O, 17:28730 (R;US) 

Synchrotron studies of narrow band materials: Progress report, 
July 1, 1991—June 30, 1992, 17:28710 (R;US) 

HIGH-VOLTAGE PULSE GENERATORS 

An enantiomorphic blumlein impulse generator, 17:29030 (R;US) 

Thermal management in high average power pulsed compres- 
sion systems, 17:29142 (R;US) 

Ultra-wideband generators, 17:29149 (R;US) 

HIGHLY ENRICHED URANIUM 

Measurement of the assay precision of the active neutron multi- 
plicity technique, 17:27975 (R;US) 

Using contraband simulators for portal metal detector testing, 
17:29243 (R;US) 

HILACS 
The diagnostics system for the multiple heavy ion beams induc- 
tion linac experiment, MBE-4, 17:30270 (R;US) 
HOG FUEL 
See WOOD WASTES 
HOLMIUM ALLOYS 

Moessbauer study of the cubic lave phase 

Hosub(0.25)Tosub(0.15)Fesub(2-x)Co,, 17:28675 (IA;IN) 
HOLMIUM COMPOUNDS 

See also HOLMIUM OXIDES 

Enhanced nuclear magnetism in holmium orthoaluminate: an 
NMR study, 17:30155 (IA;CS) 

HOLMIUM OXIDES 
NQR investigations in REBagCu3O¢ (RE=Y, Sm, Gd, Dy, Ho, Er 
and Dy), 17:30133 (IA;IN) 
HONEYCOMB STRUCTURES 
Characterization of impact-limiting material, 17:28948 (R;US) 
HORDEUM 
See BARLEY 
HORIZONTAL AXIS TURBINES 

Method for regulating an air machine for the conversion of wind 
energy to useful energy, and machine for carrying out said 
method, 17:28107 (PA;CA) 

PHATAS-2: Program for Horizontal Axis wind Turbine Analysis 
and Simulation version 2: Aeroelastic modelling, 17:28099 
(R;NL) 

HORMONES 

Interdisciplinary Research and Training Program in the Plant 
Sciences: Technical progress report, February 1, 1991— 
November 30, 1992, 17:29718 (R;US) 

HOSPITALS 

ERIK Ill. Energy conservation in hospitals. Pt. 3. Vol. 1 and 2. 
Vol. 1: Final report. Vol. 2: Appendix. Case study Katharinen- 
hospital Stuttgart, 17:28621 (1;DE;In German) 

HOT GAS CLEANUP 

Hot Gas Cleanup Test Facility for gasification and pressurized 
combustion: Quarterly technical progress report, October 1— 
December 31, 1991, 17:27245 (R;US) 

PFBC HGCU Test Facility: Fourth quarterly technical progress 
report, CY 1991, 17:27250 (R;US) 

HOT-DRY-ROCK SYSTEMS 

Hot dry rock: A new energy source for clean power, 17:28058 
(R;US) 

Petrologic considerations for hot dry rock geothermal site selec- 
tion in the Clear Lake Region, California, 17:28062 (R;US) 

Pre-test estimates of temperature decline for the LANL Fenton 
Hill Long-Term Flow Test, 17:28061 (R;US) 

Pressure transient modeling of a fractured geothermal reservoir, 
17:28080 (RA;US) 

Seismic survey at the Soultz HDR geothermal energy project, 
17:28075 (RA;US) 

HOT-WATER SYSTEMS 
See GEOTHERMAL HOT-WATER SYSTEMS 


HUNGARY 


HOUSEHOLDS 

Woodstoves in the Netherlands: Contribution to the energy sup- 
ply and the burdening of the environment, 17:28033 (R;NL;In 
Dutch) 

HOUSES 

Integrated light-weight structures, 17:28555 (R;Fl;in Finnish) 

Models of radon entry: A review, 17:29381 (R;US) 

Seasonally enhanced indoor radon in karst regions of the south- 
ern Applachians, 17:29491 (R;US) 

The effect of radon-resistant construction techniques in a 
crawispace house, 17:28536 (R;US) 

HTGR TYPE REACTORS 

Calculation of helium leakage through graphite reflector of HTR, 
17:28157 (1A;IL) 

Development and testing of a core connection for an HTR mod- 
ule. Final report, 17:28158 (1;DE;in German) 

Dynamic modeling of gas cooled reactor thermal hydraulics with 
Dynamic Simulator for Nuclear Power-plants (DSNP), 
17:28156 (IA;IL) 

HTO 
See HEAVY WATER 


HUGENHOLTZ-PINES THEORY 

See HYDROGEN 

HUMAN CHROMOSOME 16 

Physical mapping of human chromosome 16: Annual progress 

report, 17:29727 (R;US) 
HUMAN CHROMOSOME 5 

Correlation of chromosome patterns in human leukemic cells 
with exposure to chemicals and/or radiation: Comprehensive 
progress report, July 1991—June 1992, 17:29793 (R;US) 

Novel methods for physical mapping of the human genome ap- 
plied to the long arm of chromosome 5: Final report, 
17:29728 (R;US) 

HUMAN FACTORS 

Development of job performance aids to increase human perfor- 
mance reliability: A case study in the evaluation of human 
factors principles, 17:27943 (R;US) 

Human factors engineers as change agents, 17:27944 (R;US) 

HUMAN INTRUSION 
A statistical model of future human actions, 17:27734 (R;GB) 
HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
MINORITY GROUPS 

External radiation doses in a household from a patient receiving 
a therapeutic amount of '$"|, 17:29742 (R;US) 

HEDR modeling approach: Hanford Environmental Dose Re- 
construction Project, 17:29836 (R;US) 

Hanford Environmental Dose Reconstruction Project monthly 
report, May 1992, 17:29831 (R;US) 

Milk production and distribution in low-dose counties for the 
Hanford Thyroid Disease Study: Hanford Environmental Dose 
Reconstruction Project, 17:29833 (R;US) 

Probabilistic risk assessment and nuclear waste transportation: 
A case study of the use of RADTRAN in the 1986 Environ- 
mental Assessment for Yucca Mountain, 17:27710 (R;US) 

Produced water radionuclide hazard/risk assessment, Phase 1, 
17:29615 (R;US) 

Referent Group input-The catalyst for training improvement, 
17:27703 (R;US) 

Studies in Israel of radiocesium in an immigrant population com- 
ing from areas of the Ukraine, Byelorus and Russia near 
Chernobyl, 17:29810 (IA;IL) 

Uncertainty and sensitivity analysis of historical measurements 
of iodine-131 for vegetation in 1945-1947: Hanford Environ- 
mental Dose Reconstruction Project, 17:29835 (R;US) 

HUMANS 
See HUMAN POPULATIONS 
HUNGARY 

Electric power in the Soviet Union and Eastern Europe. Part 1, 
17:28474 (R;SE;In Swedish) 

Electric power in the Soviet Union and Eastern Europe. Part 2, 
17:28475 (R;SE;in Swedish) 
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HYBRID ELECTRIC-POWERED VEHICLES 


HYBRID ELECTRIC-POWERED VEHICLES 
Electric and Hybrid Vehicle Program; Site Operator Program: 
Quarterly progress report, October-December 1991, 
17:28627 (R;US) 
HYDRATATION 
See HYDRATION 
HYDRATED ELECTRONS 
See HYDRATION 
HYDRATES 
See also GAS HYDRATES 
Computer simulation of dynamically modulated dipolar NMR line- 
shapes in planar coupled spin 1/2 systems, 17:30139 (IA;IN) 
Proof of concept testing of an integrated dry injection system for 
SO2/NOx control: Quarterly technical progress report, 
October-December 1991, 17:27408 (R;US) 
HYDRATION 
Application of hydration thermodynamics to control of the DWPF 
process: Revision 1, 17:27913 (R;US) 
HYDRAULIC CONDUCTIVITY 
Characterization and modification of fluid conductivity in hetero- 
geneous reservoirs to improve sweep efficiency: Annual report, 
September 26, 1989-August 31, 1990, 17:27546 (R;US) 
HYDRAULIC FRACTURING 
HYFRACSD: Finite element code for 3D-hydraulic fracture prop- 
agation equations (mult-layer), 17:30350 (CM;US) 
HYFRACSD: Finite element code for 3D-hydraulic fracture prop- 
agation equations (mult-layer), 17:30348 (CM;US) 
HYFRACSD: Finite element code for 3D-hydraulic fracture prop- 
agation equations (mult-layer), 17:30349 (CM;US) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULICS 
Analysis of hydraulic instability of ANS involute fuel plates, 
17:28211 (R;US) 
Bypass channel modelling and new void correlations for the 
BWR option of the SILWER code, 17:28138 (R;CH;In Arabic) 
TRAC-BF1/MOD1: An advanced best-estimate computer pro- 
gram for BWR accident analysis: User's guide: Volume 2, 
17:28343 (R;US) 
TRAC-PF1/MOD2 code manual: Programmer's guide: Volume 
3, 17:28349 (R;US) 
TRAC-PF1/MOD2 code manual: 
17:28348 (R;US) 
HYDRAZINE 
Demand thrust pumped propulsion with automatic warm gas 
valving, 17:28952 (R;US) 
HYDRIODIC ACID 
Threshold photodetachment spectroscopy of negative ions, 
17:28881 (R;US) 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 
See also ALKANES 
ALKENES 
AZULENE 
BENZENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
STYRENE 
TOLUENE 
XYLENES 
Chemical changes in the Arctic troposphere at polar sunrise, 
17:29333 (RA;US) 
Investigations of the reaction CH2(X tilde °B,) + O2 — products 
in the temperature range 233 K < T < 433 K, 17:28910 
(I;DE;In German) 
Isotopic tracer studies of Fischer-Tropsch Synthesis over 
Rw TiO, catalysts, 17:27353 (R;US) 
Method to produce energy and carbon dioxide, 17:27600 (PA;CA) 
Plasma-induced conversion of surface-adsorbed hydrocarbons, 
17:27359 (R;US) 
HYDROCHLORIC ACID 
Production of HCI by mineral reactions in high-temperature 
geothermal systems, 17:28095 (RA;US) 


Volume 2, User's guide, 
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HYDROGEN 
Adsorption 
X-ray diffractometry of lanthanum-nickel-aluminum alloys: Part 
1, 17:28017 (R;US) 
Chemical Reactions 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Quarterly report, December 1, 1991—February 29, 
1992, 17:27386 (R;US) 

Chemical State 

Hydrogen in YBa2Cu307_; ceramics, 17:28878 (IA;SU;in Rus- 

sian) 
Combustion 

Loads from the detonation of hydrogen-air-steam mixtures, 

17:28887 (R;US) 
Flammability 

The Hanford Site high-level tank waste data specification pro- 

cess, 17:27884 (R;US) 
High-Tc Superconductors 

Hydrogen in YBazCu,07_; ceramics, 17:28878 (IA;SU;In Rus- 
sian) 

Isotope Separation 

Phases in lanthanum-nickel-aluminum alloys: Part 2, 17:28700 
(R;US) 

Measuring Methods 

Coulometric determination of traces of hydrogen in air, 

17:27898 (R;US) 
Membrane Transport 

Development of high temperature catalytic membrane reactors, 
17:28870 (R;US) 

High temperature catalytic membrane reactors, 17:28578 (R;US) 

Simulation of ethylbenzene dehydrogenation in microporous 
catalytic membrane reactors, 17:28577 (R;US) 

Mixtures 

Investigation of a technique for sulfur reduction of mild gasifica- 
tion char: [Quarterly] report, December 1, 1991—February 29, 
1992, 17:27348 (R;US) 

Loads from the detonation of hydrogen-air-steam mixtures, 
17:28887 (R;US) 

Monitoring 

Coulometric determination of traces of hydrogen in air, 

17:27898 (R;US) 
Photolonization 

Multiphoton ionization and ion-pair formation in molecular hy- 

drogen, 17:30111 (R;US) 
Proton Recoil Detectors 

Hydrogen measurements by elastic recoil analysis, 17:28830 

(IA;AU) 
lon Processes 

Evaluation of CO2/H2 separation techniques at H2-production 
from fossil fuels aimed at CO2-free energy production, 
17:28016 (R;NL;in Dutch) 

Gas separation using ion exchange membranes for producing 
hydrogen from synthesis gas: Quarterly report 22 covering the 
period October 1, 1991—December 31, 1991, 17:28013 (R;US) 

Low cost hydrogen/novel membrane technology for hydrogen 
separation from synthesis gas, Phase 1: Quarterly technical 
progress report for the period ending March 31, 1986 
(Polyetherimide, cellulose acetate and ethylcellulose), 
17:28012 (R;US) 

Low cost hydrogen/novel membrane technology for hydrogen 
separation from synthesis gas, Phase 1: Quarterly technical 
progress report for the period ending September 30, 1986 
(Poly(methyl pentene) and poly(etherimide)), 17:28011 (R;US) 

Low cost hydroger/novel membrane technology for hydrogen 
separation from synthesis gas: Task 1, Literature survey, 
17:28009 (R;US) 

Low cost hydrogen/novel membrane technology for hydrogen 
separation from synthesis gas, Phase 1: Quarterly technical 
progress report for the period ending December 31, 1986, 
17:28010 (R;US) 

Low cost hydrogen/novel membranes technology for hydrogen 
separation from synthesis gas, Phase 1: Quarterly technical 
progress report for the period ending June 30, 1987, 
17:28008 (R;US) 





Mathematical modeling and economic analysis of membrane 
separation of hydrogen from gasifier synthesis gas: Mathe- 
matical modeling topical report, 17:28007 (R;US) 

Novel hydrogen separation device development for coal gasifi- 
cation system applications: Task 1, 17:28014 (R;US) 

HYDROGEN 1 TARGET 
ENDF/B-6 charged-particle sublibraries. Summary, 17:30073 
(R;XA) 

HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN CHLORIDES 

See HYDROCHLORIC ACID 
HYDROGEN HYDROXIDES 

See WATER 
HYDROGEN IODIDES 

See HYDRIODIC ACID 
HYDROGEN IONS 

Multiphoton ionization and ion-pair formation in molecular hy- 

drogen, 17:30111 (R;US) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 

Biological conversion of synthesis gas: [Quarterly] technical re- 
port No. 2-1, September 5, 1991—December 4, 1991, 
17:28015 (R;US) 

HYDROGEN SULFATES 

See SULFURIC ACID 

HYDROGEN SULFIDES 

Biological conversion of synthesis gas culture development, 
17:27252 (R;US) 

Biological conversion of synthesis gas: [Quarterly] technical re- 
port No. 2-1, September 5, 1991—December 4, 1991, 
17:28015 (R;US) 

Chemistry of coal-related microparticles: Quarterly report, 
March 1, 1992—May 31, 1992, 17:27304 (R;US) 

Gas separation using ion exchange membranes for producing 
hydrogen from synthesis gas: Quarterly report 22 covering the 
period October 1, 1991—December 31, 1991, 17:28013 (R;US) 

High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, Jan- 
uary 1, 1992—March 31, 1992, 17:27335 (R;US) 

Hot gas desulfurization with oxides of zinc, iron, and vanadium, 
17:27209 (R;US) 

HYDROGEN TRITIDE 

The Canadian HT dispersion experiment at Chalk River - June 

1987: Summary report, 17:29277 (R;CA) 
HYDROLOGY 

Hydrologic data summary for the White Oak Watershed at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee, October 
1990—December 1991, 17:29707 (R;US) 

HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL HOT-WATER SYSTEMS 
VAPOR-DOMINATED SYSTEMS 
Los Azufres: The initial response of a fractured hydrothermal 
system to exploitation, 17:28082 (RA;US) 
HYDROXYL IONS 
See ANIONS 
HYDROXYL RADICALS 

Planetesimals around nearby millisecond pulsars, 17:30104 

(R;XA) 
HYPERTHYROIDISM 

External radiation doses in a household from a patient receiving 

a therapeutic amount of 'S"1, 17:29742 (R;US) 
HYPOXANTHINE PHOSPHORIBOSYLTRANSFERASE 

The development of in vitro mutagenicity testing systems using 
T-lymphocytes: Research progress report, November 1, 
1989—April 30, 1992, 17:29842 (R;US) 

HYPOXANTHINE QUANINE PHOSPHORIBOSYLTRANSFERASE 

See HYPOXANTHINE PHOSPHORIBOSYLTRANSFERASE 


ICE 
Mathematical Models 


|-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IAEA AGREEMENTS 

Agreement of 25 February 1992 between the government of the 
Syrian Arab Republic and the International Atomic Energy 
Agency for the application of safeguards in connection with 
the treaty on the non-proliferation of nuclear weapons, 
17:28631 (R;XA) 

Agreement of 27 February 1992 between the government of the 
People’s Democratic Republic of Algeria and the International 
Atomic Energy Agency for the application of safeguards in 
connection with the supply of a research reactor from the 
People’s Republic of China, 17:27963 (R;XA) 

Project and supply agreement: Agreement of 28 February 1992 
between the International Atomic Energy Agency and the 
Governments of the Syrian Arab Republic and the People’s 
Republic of China concerning the transfer of a miniature neu- 
tron source reactor and enriched uranium, 17:27992 (R;XA) 

IAEA SAFEGUARDS 

Agreement of 25 February 1992 between the goverment of the 
Syrian Arab Republic and the International Atomic Energy 
Agency for the application of safeguards in connection with 
the treaty on the non-proliferation of nuclear weapons, 
17:28631 (R;XA) 

Nuclear weapons and non-proliferation, 17:27965 (IA;XA) 

Nuclear weapons and non-proliferation, 17:27966 (IA;XA) 

Nuclear weapons and non-proliferation, 17:27967 (IA;XA) 

Nuclear weapons and non-proliferation, 17:27965 (IA;XA) 

Nuclear weapons and non-proliferation, 17:27964 (IA;XA) 

Nuclear weapons and non-proliferation, 17:27966 (IA;XA) 

IBR-1 
See IFR REACTOR 
ICE 
See also ICE CAPS 
Chemical Composition 

Paleoenvironmental data from less-investigated polar regions, 
17:29476 (RA;US) 

Polar ice cores: Climatic and environmental records, 17:29332 
(RA;US) 

Spatial and temporal characteristics of the little ice age: The 
Antarctic ice core record, 17:29343 (RA;US) 

The Greenland ice sheet margin as a source of Paleoenviron- 
mental data, 17:29478 (RA;US) 

Climate Models 

The impact of snow and sea ice variations on global climate 

change, 17:29649 (RA;US) 
Complied Data 

State and dynamics of snow and ice resources in the arctic 
region derived from data in the world atlas of snow and ice re- 
sources, 17:29451 (RA;US) 

Environmental Transport 
Seasonal mean ice motion in the Arctic basin, 17:29641 (RA;US) 
Gas Analysis 

On the development in elaboration of polar ice core gas content 

analysis, 17:29342 (RA;US) 
General Circulation Models 

Model studies of the effects of global warming and Antarctic sea 
ice changes on Antarctic and global climates, 17:29637 
(RA;US) 

Information Systems 

Development of sea ice data sets from passive microwave 
satellite data: Preliminary lessons, 17:29629 (RA;US) 

Generation of sea ice geophysical flux estimates utilizing a mul- 
tisensor data processor in preparation for the RADARSAT 
and EOS eras, 17:29626 (RA;US) 

Mathematical Models 

Arctic sea ice balance and climate, 17:29634 (RA;US) 

Ice thickness and vertical heat flux in the Arctic Ocean, 
17:29652 (RA;US) 

Multiyear variability of atmospheric circulation shifts over the 
North Pacific and a method to forecast ice cover on the 
Okhotsk and Bering Seas, 17:29313 (RA;US) 
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ICE 
Mathematical Models 


The influence of the hydrologic cycle on the extent of sea ice 
with climatic implications, 17:29654 (RA;US) 

The partition of thermal energy in the summertime sea ice- 
ocean system, 17:29651 (RA;US) 

Water mass formation at high latitudes, 17:29655 (RA;US) 

Melting 

Holocene meltwater variations recorded in antarctic coastal ma- 

rine benthic assemblages, 17:29664 (RA;US) 
Remote Sensing 

A review of the Antarctic region ice phenomena based on satel- 
lite images, 17:29627 (RA;US) 

Determination of net atmospheric heat transfer, ice production, 
and salt rejection from the Chukchi Polynya using AVHRR 
thermal imagery, 17:29659 (RA;US) 

Measuring sea ice deformation with imaging RADAR satellites, 
17:29630 (RA;US) 

Polar regions and global change: The role of remote sensing, 
17:29283 (RA;US) 

Sea ice variability in the Nordic Seas, 17:29621 (RA;US) 

Strengths and weaknesses of sea ice as a potential early indica- 
tor of climate change, 17:29619 (RA;US) 

Variability of Antarctic sea ice, 17:29620 (RA;US) 

Variations of extent, area, and open water of the polar sea ice 
covers: 1978-1987, 17:29622 (RA;US) 

Sedimentation 

Sediment-Laden sea ice in the Arctic Ocean: Implications for 

climate, environment and sedimentation, 17:29677 (RA;US) 
Spatial Distribution 

Contour mapping of arctic basin ice roughness parameters, 
17:29625 (RA;US) 

interannual variability of monthly sea ice distributions in the 
North Polar region, 17:29624 (RA;US) 

Thickness 

Antarctic sea ice: Its development and basic properties, 
17:29639 (RA;US) 

Changes in ice cover thickness and lake level of Lake Hoare, 
Antarctica, 17:29672 (RA;US) 

Variations in sea ice thickness in the polar regions, 17:29618 
(RA;US) 


ICE CAPS 


A search for short-term variations in the flow of ice stream B, 
Antarctica, 17:29457 (RA;US) 
Canadian ice caps as sources of environmental data, 17:29470 
(RA;US) 
Japanese ice core studies in the polar regions, 17:29485 (RA;US) 
Meltwater runoff lag from arctic glaciers and ice caps during 
global warming, 17:29671 (RA;US) 
Properties of the Antarctic ice sheet derived from passive mi- 
crowave data, 17:29435 (RA;US) 
The Greenland ice sheet contribution to sea level changes dur- 
ing the last 150,000 years, 17:29669 (RA;US) 
The surface condition on the Antarctic ice sheet, 17:29310 
(RA;US) 
ICELAND 
Evidence of a supercritical fluid at depth in the Nesjavellir field, 
17:28070 (RA;US) 
IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IDAHO CHEMICAL PROCESSING PLANT 
Accidents 
Toxic vapor cloud impacts from accidental releases of anhy- 
drous ammonia and nitrogen dioxide at the ICPP NO, 
Abatement Facility, 17:29364 (R;US) 
Air Fitters 
Remotely operated top loading filter housing, 17:27952 (R;US) 
Alarm Systems 
Idaho Chemical Processing Plant Production Department Early 
Warning System, 17:27951 (R;US) 
Chemical Analysis 
Chemical analysis quality assurance at the ICPP, 17:27696 
(R;US) 
Compliance 
WINCO's experience with environmental compliance at 1950's 
vintage DOE nuclear facilities, 17:27700 (R;US) 
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Expert Systems 
Artificial intelligence applications at the ICPP, 17:27692 (R;US) 
High-Level Radioactive Wastes 

Effects of HIPing time, temperature and pressure on experimen- 

tal ICPP waste form properties, 17:27896 (R;US) 
Laboratories 
The Remote Analytical Laboratory: Lessons learned, 17:27699 
(R;US) ; 
Management 
Priority management system, 17:30325 (R;US) 
Mass Spectrometers 

Automated Intelligent Assistant for mass spectrometry opera- 
tion, 17:30414 (R;US) 

Mass Spectroscopy : 

Total quality concepts in the laboratory: The Automated Intelli- 
gent Assistant, 17:30413 (R;US) 

Nuclear Materials Management 

Process monitoring for material measurement verification, 
17:27988 (R;US) 

Total quality concepts in the laboratory: The Automated Intelli- 
gent Assistant, 17:30413 (R;US) 

Operation 

Effective root cause analysis, A view from a government facility, 
17:27687 (R;US) 

Implementation of process surety improvements at the ICPP 
through the Process Monitoring Computer System, 17:27693 
(R;US) 

Radioactive Effluents 

Behavior and control of ruthenium during operation of the New 
Waste Calcining Facility at the Idaho Chemical Processing 
Plant, 17:27895 (R;US) 

Deposition and resuspension of antimony-125 and cesium-137 
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17:27225 (R;US) 

Moessbauer spectroscopy on laser irradiated amorphous sys- 
tem, 17:30157 (IA;CS) 

Novel nanodispersed coal liquefaction catalysts: Molecular de- 
sign via microemulsion-based synthesis: Technical progress 
report, July-September 1991, 17:27325 (R;US) 

Novel nanodispersed coal liquefaction catalysts: Molecular de- 
sign via microemulsion-based synthesis: Technical progress 
report, January-March 1991, 17:27324 (R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Technical progress report No. 1, September 26, 1990— 
December 26, 1990, 17:27326 (R;US) 

The development of precipitated iron catalysts with improved 
stability: Technical progress report, December 16, 1987— 
March 16, 1988, 17:27256 (R;US) 

The development of precipitated iron catalysts with improved 
stability: Technical progress report, April 1, 1990—June 30, 
1990, 17:27257 (R;US) 

IRON IONS 

Determination of Fe2* and Fe** concentrations of semi- insulat- 

ing InP:Fe, 17:28771 (R;US) 
IRON NITRATES 

In situ combustion with metallic additives SUPRI TR 87, 

17:27548 (R;US) 
IRON OXIDES 

Cross-flow filter-sorbent catalyst for particulate, SO. and NO, 
control: Second quarter technical progress report, 17:27427 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: First quarterly technical progress report, 1990, 
17:27426 (R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 


control: Sixth quarterly technical progress report, 17:27428 
(R;US) 


Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 


control: First quarterly technical progress report, 1990, 
17:27426 (R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: Sixth quarterly technical progress report, 17:27428 
(R;US) 

Effect of ion implantation in LPE grown (YEu)3(FeGa)s O12 gar- 
net films, 17:30174 (IA;IN) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, January 1, 1992— 
March 31, 1992, 17:27286 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technial progress report, January 1, 1992- 
March 31, 1992, 17:27287 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, May 31, 1990— 
December 31, 1990, 17:27285 (R;US) 

Studies on etching kinetics of flux grown RFeO3(R=Y,Er) crys- 
tals, 17:28874 (IA;IN) 

Technology development for iron Fischer-Tropsch catalysis: 
Quarterly technical progress report for period ending March 
31, 1991, 17:27327 (R;US) 

IRON SILICIDES 

Influence of SiC and FeSi additions on the microstructure, cool- 
ing curve and shrinkage of ductile iron. Final report, 17:28670 
(1;DE) 

IRON SULFIDES 

A study of VMS ore deposits by the proton microprobe, 
17:28833 (IA;AU) 

Design, synthesis, and characterization of novel fine-particle, 
unsupported catalysts for coal liquefaction: Technical 
progress report, October 26, 1991—January 25, 1992: Draft, 
17:27322 (R;US) 

Design, synthesis, and characterization of novel fine-particle, 
unsupported catalysts for coal liquefaction: Technical 


progress report, October 25, 1990—October 24, 1991: Draft, 
17:27321 (R;US) 


ITER TOKAMAK 


IRR-1 REACTOR 
DAS -Diagnosis and Advisory System for IRR-1 reactor, 
17:28218 (1A;IL) 
IRRADIATION PLANTS 
Overview of ESNIT and nuclear data, 17:29005 (RA;JP) 
IRREVERSIBLE PROCESSES 

Integration of Poincare’s non-integrable systems - New formula- 
tion of classical and quantum dynamics, 17:29880 (RA;US) 

internal variables in the local-equilibrium approximation, 
17:29895 (R;US) 

ISOBUTYLENE 

See 2-METHYLPROPENE 
ISOMERASES 

Characterization of the treefrog null allele, 1991, 17:29729 (R;US) 
ISOTOPE ANALYSIS (QUANTITATIVE) 

See ISOTOPE RATIO 
ISOTOPE APPLICATIONS 

See also TRACER TECHNIQUES 

International workshop on radium, uranium, thorium and related 
nuclides in industry and medicine: history and current uses, 
17:27999 (1;AT) 

Proceedings of the 17th conference of the Nuclear Societies of 
Israel, 17:28216 (I;IL) 

ISOTOPE COMPOSITION (QUANTITATIVE) 

See ISOTOPE RATIO 

ISOTOPE DATING 

Accelerator mass spectrometry at Lucas Heights: potential, 
plans and first experience, 17:28828 (IA;AU) 

Diagenesis of fossil coral skeletons: Correlation between trace 
elements, textures and 2°4U/25®U, 17:29546 (IA; IL) 

ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE RATIO 
lon beam and isotopic analysis tools at Livermore, 17:29893 
(R;US) 
ISOTOPE SEPARATION 
See also GASEOUS DIFFUSION PROCESS 
Management of engineering design information, 17:28891 (R;US) 
ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ISRAEL 

Mapping of radon levels in Arad region, 17:29555 (1A;IL) 

Occupational exposure to ionizing radiation in Israel during the 
decade 1981-1990, 17:29808 (IA;IL) 

Radon in Israel-1991, 17:29374 (iA;IL) 

Rn emanation along border faults of the rift in the Dead Sea 
area, 17:29558 (1A;IL) 

ISRAELI RESEARCH REACTOR-1 

See IRR-1 REACTOR 

ITALY 

Investigation of specific applications of laser cutting for disman- 

tling of nuclear power plants, 17:29023 (R;IT) 
ITER TOKAMAK 

Fusion Energy Advisory Committee: Advice and recommenda- 
tions to the Department of Energy in partial response to the 
Charge Letter of September 24, 1991: Part B, 17:30253 (R;US) 

Heat load material studies: Simulated tokamak disruptions, 
17:30274 (R;US) 

ITER cooling system: Analysis of heat transfer media, operation 
and safety of cooling loop and blanket during conditioning and 
baking -Revision 1.0, 17:30247 (R;CA) 

ITER neutral beam system US conceptual design: Final vesion, 
17:30269 (R;US) 

Position papers on the US ITER Research and Development 
(R&D) Program, 17:30256 (R;US) 

Results from the US/USSR exchange for heat load material 
studies of simulated tokamak disruptions, 17:30277 (R;US) 

Status report. KfK contribution to the development of DEMO- 
relevant test blankets for NET/ITER. Pt. 1: Self-cooled liquid 
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ITER TOKAMAK 


metal breeder blanket. Vol. 2. Detailed version, 17:30267 
(R;DE) 


J 


JAERI 
Department of Chemistry Progress Report (January 1989 - De- 
cember 1991), 17:30317 (R;JP) 
Technical publications by JAERI staff in 1991, Vol. 25, 17:30313 
(I;JP) 
JAPAN 
A summary of recent study on the initial state of the Matsukawa 
geothermal reservoir, 17:28085 (RA;US) 
Japan tsunami warning system, 17:29529 (1A;XU) 
Tsunami observations using ocean bottom pressure gauge, 
17:29543 (IA;XU) 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JENSEN SARCOMA 
See EXPERIMENTAL NEOPLASMS 
JET MODEL 
Ariadne version 4. A program for simulation of QCD-cascades 
implementing the colour dipole model, 17:29977 (R;DE) 
Bose-Einstein correlations, 17:29995 (RA;HU) 
QCD physics at CDF, 17:29948 (R;US) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
A time-dependent Fokker-Planck code for neutron rate interpre- 
tations, 17:30232 (R;GB) 
Global sawtooth instability measured by magnetic coils in the 
JET tokamak, 17:30235 (R;CH) 
Scaling of lower hybrid current drive with temperature, 17:30227 
(R;US) 
The assessment of non-metallic inclusions in steels and nickel 
alloys for ultra high vacuum applications, 17:30266 (R;GB) 
JETS 
Quark and gluon jet discrimination, conventional and neural net- 
work methods, 17:29961 (RA;HU) 
JFER REACTOR 
See JOYO REACTOR 
JIGS 
Optimization of the operating parameters of centrifugal jigs for 
coal fines preparation. Final report, 17:27201 (1;DE;in German) 
JINR 
JINR rapid communications: Collection, 17:30021 (R;SU) 
JMTR REACTOR 
Nuclear Hot Spot Factor of JMTR-LEU core, 17:28299 (R;JP;In 
Japanese) 
Thermohydrodynamic characteristic analysis on the steady state 
condition of JMTR LEU fuel core, 17:28300 (R;JP;In Japanese) 
JOB TRAINING 
See TRAINING 
JOINT INSTITUTE FOR NUCLEAR RESEARCH 
See JINR 
JOINTS 
See also SOLDERED JOINTS 
WELDED JOINTS 
Interactions between concrete and brine at the Waste Isolation 
Pilot Plant (WIPP) Site, New Mexico, 17:27859 (R;US) 
JOSEPHSON JUNCTIONS 
Superconducting multilayer structures grown by ALL-MBE, 
17:28736 (R;US) 
JOULE HEATING 
Preliminary investigation of the potential for transient vapor 
release events during in situ vitrification based on thermal- hy- 
draulic modeling, 17:27838 (R;US) 
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JOYO REACTOR 
Use of reliability data for maintenance of a fast reactor system, 
17:28170 (RA;XA) 
JT-60 REACTORS 
See JT-60 TOKAMAK 
JT-60 TOKAMAK 
Scaling of lower hybrid current drive with temperature, 17:30227 
(R;US) 
JT-60U TOKAMAK 
Experimental evidence of off-diagonal transport term and the 
discrepancy between energy/particle balance and perturba- 
tion analyses, 17:30231 (R;JP) 
JT-60 configuration parameters for feedback control determined 
by regression analysis, 17:30230 (R;JP) 
JUICES 
See BEVERAGES 


K 


K REACTOR 

Action Plan for updated Chapter 15 Accident Analysis in the 
SRS Production Reactor SAR, 17:28359 (R;US) 

Failure of latch mechanism for motion control of safety rods, 
17:28360 (R;US) 

Heat exchanger restart evaluation, 17:28311 (R;US) 

Heat exchanger restart evaluation: Revision 1, 17:28369 (R;US) 

Predictions and acceptance criteria for K Reactor startup and 
power ascension, 17:28364 (R;US) 

Predictions and acceptance criteria for K Reactor startup and 
power ascension: Addendum 1, 17:28222 (R;US) 

Safety rod latch inspection, 17:28368 (R;US) 

The effect of inoperative thermocouples on K reactor limits, 
17:28366 (R;US) 

Ko2 
See KAONS NEUTRAL LONG-LIVED 
KAMCHATKA 

Preliminary analysis of tracer response and thermal cookiown 
estimates for the Mutnovsky geothermal field in Kamchatka, 
USSR, 17:28089 (RA;US) 

KANSAS 

Depositional sequence analysis and sedimentologic modeling 
for improved prediction of Pennsylvanian reservoirs (Annex 
1): Annual report, February 1, 1991-January 31, 1992, 
17:27519 (R;US) 

Depositional sequence analysis and sedimentologic modeling 
for improved prediction of Pennsylvanian reservoirs: Quar- 
terly report, January-March 1992, 17:27518 (R;US) 

KAOLINITE 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Quarterly report, December 1, 1991—February 29, 
1992, 17:27386 (R;US) 

KAON-NUCLEON INTERACTIONS 

Theoretical nuclear physics: Progress report, July 1, 1991—June 

30, 1992, 17:30068 (R;US) 
KAONS 
Meson production in pA and AA collisions at AGS energies, 
17:30085 (RA;HU) 
KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL LONG-LIVED 
Description of w+32, 32, n>xtx-y and K_+2*x~+ de- 
cays within the Nambu-Jona-Lasinio model, 17:29993 (RA;SU) 
KEK INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
KEK SYNCHROTRON 

A beam-loss distribution monitor (LDM), 17:29120 (RA;JP) 

Improvement in the profile and emittance measurement system 
of the KEK-PS external beam line, 17:29106 (RA;JP) 

Non-destructive beam profile monitors in the KEK proton syn- 
chrotron, 17:29105 (RA;JP) 

Non-destructive profile monitor in a beam transport line, 
17:29107 (RA;JP) 





KERNKRAFTWERK OBRIGHEIM 
See OBRIGHEIM REACTOR 
KILN INCINERATORS 
See INCINERATORS 
KINASES 
See PHOSPHOTRANSFERASES 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KIZILDERE GEOTHERMAL FIELD 

Production history and reservoir monitoring in Kizikdere field, 

Turkey, 17:28090 (RA;US) 
KLYSTRONS 

600 kV modulator design for the SLAC Next Linear Collider Test 
Accelerator, 17:29145 (R;US) 

Klystron modulator for JLC, 17:29125 (RA;JP) 

The development of a one microsecond pulse length, repeti- 
tively pulsed, high power modulator and a long-pulse electron 
beam diode for the production of intense microwaves, 
17:29134 (R;US) 

KNOWLEDGE BASE 
Models of learning and the processing of knowledge, 17:29272 
(R;DE;In German) 
KNUDSEN EFFUSION 
See KNUDSEN FLOW 
KNUDSEN FLOW 
Using NEKTON to solve systems of discrete Boltzmann equa- 
tions, 17:29904 (R;US) 
KNUDSEN NUMBER 
See KNUDSEN FLOW 
KOBAYASH-MASKAWA MATRIX 

A new determination of the B°anti B° oscillation strength, 

17:30007 (R;DE) 
KOONGARRA DEPOSIT 

A study of uranium and thorium migration at the Koongarra ura- 
nium deposit with application to actinide transport from 
nuclear waste repositories: A dissertation submitted to Mac- 
quarie University in partial fulfillment of requirements for the 
MEnvStud degree, 17:29545 (|;AU) 

Hydrogeologic field study of the Koongarra uranium deposit in 
the Northern Territory of Australia, 17:29697 (1;AU) 

KRYPTON 85 
Layered packaging: A synergistic method of transporting ra- 
dioactive material, 17:27717 (R;US) 
KURCHATOVIUM 
See ELEMENT 104 
KWO REACTOR 
See OBRIGHEIM REACTOR 


L 


LA SALLE COUNTY-2 REACTOR 
Analysis of the LaSalle Unit 2 Nuclear Power Plant: Risk Methods 
Integration and Evaluation Program (RMIEP): Integrated quan- 
tification and uncertainty analysis: Volume 2, 17:28345 (R;US) 
Analysis of the LaSalle Unit 2 Nuclear Power Plant: Risk Meth- 
ods Integration and Evaluation Program (RMIEP): External 
event scoping quantification: Volume 7, 17:28346 (R;US) 
Analysis of the LaSalle Unit 2 nuclear power plant: Risk Meth- 
ods Integration and Evaluation Program (RMIEP): Summary, 
17:28344 (R;US) 
LABELLED COMPOUNDS 
See also RADIOPHARMACEUTICALS 
Nuclear Medicine Program progress report, quarter ending 
March 31, 1992, 17:29748 (R;US) 
LABORATORIES 
Confirmatory radiological survey of portions of the former A. H. 
Robins Research Center, Richmond, Virginia: Final report, 
17:27929 (R;US) 
Design concepts for an analytical chemistry laboratory to sup- 
port plutonium processing, 17:28958 (R;US) 
Dry sample storage system for an analytical laboratory support- 
ing plutonium processing, 17:28957 (R;US) 


LANTHANUM ALLOYS 


Hanford Laboratories Operation monthly activities report, De- 
cember 1958, 17:27638 (R;US) 

Hanford Laboratories Operation monthly activities report, Octo- 
ber 1958, 17:27636 (R;US) 

Hanford Laboratories Operation monthly activities report, 
September 1956, 17:27631 (R;US) 

Hanford Laboratories operation monthly activities report, De- 
cember 1956, 17:27632 (R;US) 

Hanford Laboratories operation monthly activities report, Jan- 
uary 1957, 17:27633 (R;US) 

Hanford Laboratories operation monthly activities report, 
November 1958, 17:27637 (R;US) 

LACTATE DEHYDROGENASE 

Regulation of alcohol fermentation by Escherichia coli: Progress 

report, July 1989-June 1990, 17:29715 (R;US) 
LAKES 

See also DEAD SEA 

Changes in ice cover thickness and lake level of Lake Hoare, 
Antarctica, 17:29672 (RA;US) 

Continuation of the °°Ci AMS measurement program at the 
ANU, 17:29698 (IA;AU) 

Deposition of metals from the atmosphere at the North Pole 
compared to background regions of the northwestern USSR, 
17:29347 (RA;US) 

LAMBS 
See SHEEP 
LAMINAR FLOW 
Chaotic phenomena in model systems, 17:28976 (RA;US) 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC 
Modulation improvements in the 201 MHZ RF generators at 
LAMPF, 17:29137 (R;US) 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 

Critical loads for soils in Norway: Preliminary assessment based 
on data from nine calibrated catchments, 17:29576 (R;NO) 

Environmental impact assessment at the Coal-Fired Flow Facil- 
ity, 17:28492 (R;US) 

LAND RECLAMATION 

Data management for environmental restoration, 17:30311 
(R;US) 

Environmental Restoration and Waste Management Site-Specific 
Plan (SSP) for fiscal year 1992 (FY92), 17:28405 (R;US) 

Town of Edinburg landfill reclamation demonstration project: Fi- 
nal report, 17:29579 (R;US) 

US Department of Energy Oak Ridge Field Office Environmental 
Restoration Program review: FY 1993-94 prioritization and 
program description summaries, 17:29517 (R;US) 

LAND USE 
Second annual southern Appalachian man and the biosphere 
conference, 17:29600 (R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGMUIR PROBE 

Time- and space-resolved rf-plasma measurements from a 
displacement- current-based electric probe diagnostic, 
17:30216 (R;US) 

LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANL 

Applications of PRA in nuclear criticality safety, 17:27940 (R;US) 

Los Alamos National Laboratory Yucca Mountain Site Charac- 
terization Project: 1991 quality program status report, 
17:27802 (R;US) 

The state of computing at Los Alamos National Laboratory FY 
1991, 17:30381 (R;US) 

LANTHANIDES 
See RARE EARTHS 
LANTHANUM ALLOYS 

X-ray diffractometry of lanthanum-nickel-aluminum alloys: Part 

1, 17:28017 (R;US) 
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LANTHANUM CHROMITES 


LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPOUNDS 
See also LANTHANUM FLUORIDES 
LANTHANUM OXIDES 
Development of improved cathodes for solid oxide fuel cells: Fi- 
nal report, 17:28523 (R;US) 
LANTHANUM FLUORIDES 
UV spectrum splitting mirror, 17:29226 (R;US) 
LANTHANUM OXIDES 

Intermediate temperature electrolytes for SOFC, 17:28504 
(R;US) 

Methane oxidation over dual redox catalysts: Quarterly technical 
progress report, October-December 1991, 17:27249 (R;US) 

LASER CAVITIES 

Radiation-induced infrared absorption in nuclear-pumped laser 

cavity components, 17:29036 (R;US) 
LASER MATERIALS 

Radiation-induced infrared absorption in nuclear-pumped laser 

cavity components, 17:29036 (R;US) 
LASER RADIATION 

Laser and Plasma Technology Division : annual report (1990- 

91), 17:30207 (R;IN) 
LASER TARGETS 

A ring coded-aperture microscope for high-resolution imaging of 

high-energy x-rays, 17:30283 (R;US) 
LASER WEAPONS 

Short pulselength lasers and weapons physics applications, 

17:29037 (R;US) 
LASER-PRODUCED PLASMA 

A new diagnostic technique to simultaneously measure the elec- 
tron temperature, ionic charge state, and plasma density near 
the critical surface in laser-plasma interaction experiments: 
Final report, 17:30217 (R;US) 

A ring coded-aperture microscope for high-resolution imaging of 
high-energy x-rays, 17:30283 (R;US) 

Development of a new plasma diagnostic of the critical surface 
and studies of the ion acoustic decay instability using collec- 
tive Thomson scattering: Final report, 17:30219 (R;US) 

High energy x-ray imaging diagnostic on Nova, 17:30284 (R;US) 

Laser and Plasma Technology Division : annual report (1990- 
91), 17:30207 (R;IN) 

Neutron spectroscopy with a large neutron time-of-flight detec- 
tor array (LaNSA), 17:30280 (R;US) 

Plasma temperatures from first-hit neutron time-of-flight spectra, 
17:30282 (R;US) 

X-ray diagnostic techniques in ICF, 17:30279 (R;US) 

LASERS 
See also FREE ELECTRON LASERS 
X-RAY LASERS 

Center of excellence in laser medicine: 
17:29741 (R;US) 

Chemical and Laser Sciences Division annual report 1991, 
17:29025 (R;US) 

Energy and Technology Review, 17:29251 (R;US) 

Laser glasses, 17:29039 (R;US) 

Short pulselength lasers and weapons physics applications, 
17:29037 (R;US) 

LATIN AMERICA 

See also MEXICO 

Latin American regional co-operative programme on food irradi- 
ation: Report of a co-ordinated research programme, 
1986-1990, 17:29759 (R;XA) 

LATTICE DEFECTS 

See CRYSTAL DEFECTS 
LATTICES (CRYSTAL) 

See CRYSTAL LATTICES 
LATTICES (REACTOR) 

See REACTOR LATTICES 
LAVA 

Petrologic considerations for hot dry rock geothermal site selec- 
tion in the Clear Lake Region, California, 17:28062 (R;US) 


Progress report, 
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LAWRENCE BERKELEY LABORATORY 

Exploratory Research and Development Fund, FY 1990: Report 

on Lawrence Berkeley Laboratory, 17:29878 (R;US) 
LAWRENCE LIVERMORE LABORATORY 

Energy and Technology Review, 17:29251 (R;US) . 

Environmental assessment for the electric utility system distribu- 
tion, replacements and upgrades at Lawrence Livermore 
National Laboratory, 17:28378 (R;US) 

LLNL Livermore site Groundwater Surveillance Plan, 17:29603 
(R;US) 

LEACHATES 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, November 1991—January 
1992, 17:27478 (R;US) 

The use of FBC wastes in the reclamation of coal slurry solids: 
Technical report, December 1, 1991—February 29, 1992, 
17:27444 (R;US) 

LEAD 

An investigation of the kinetics and hydrodynamics of the ad- 
sorption of dissolved metals by an immobilized bioadsorbent, 
17:29487 (RA;US) 

Contamination of the arctic air during the megahaze vent in late 
winter, 1986, 17:29346 (RA;US) 

Recommendations of treatment technologies for radioactively 
contaminated lead at the Idaho National Engineering Labora- 
tory, 17:27771 (R;US) 

Thermodynamics and structure of liquid metals: A critical as- 
sessment of the charged-hard-sphere reference system, 
17:28671 (R;XA) 

LEAD 207 
Knight shift of 2°’ Pb in N-type PbTe, 17:30132 (IA;IN) 
LEAD 207 TARGET 

Revision of (N,E)-scattering amplitude and neutron polarizability 
estimations from total cross sections of Bi and Pb, 17:30083 
(R;SU;In Russian) 

LEAD 210 

in-vivo measurements of Pb-210 to determine cumulative expo- 
sure to radon daughters: A pilot study: Final report, 1 March, 
1990—May 31, 1991, 17:29797 (R;US) 

LEAD ALLOYS 

Annealing study in the Pb-Sn alloy using positron lifetime tech- 

nique, 17:30131 (IA;IN) 
LEAD COMPOUNDS 

See also LEAD SULFIDES 

Elimination of Pb-containing dust by using an ionisation-scrubber. 
Pt. 2. Annexes to final report, 17:28582 (I;DE;In German) 

Growth, preparation, and dielectric properties of monodomain 
single crystal PbTiO3, 17:28704 (R;US) 

LEAD METHOD 
See ISOTOPE DATING 
LEAD SULFIDES 

EPR and microwave ion studies on chevrel phase com- 
pounds AxMo6S8 (A=Cu, Ni, (Cu Ni), Hg, U, Yb, Pb with 
1<x<4) and HgMo6S8=Cu**, 17:30137 (1A;IN) 

LEAD-ACID BATTERIES 
Laboratory testing of the Electrosource traction battery, 
17:28382 (R;US) 
LEAVES 
Resource capture by single leaves, 17:28021 (R;US) 
LEP STORAGE RINGS 

Beam instrumentation foreseen for LHC, 17:29101 (RA;JP) 

LEP beam instrumentation, 17:29098 (RA;JP) 

Measurement of vertical emittance at LEP from hard X-rays, 
17:29111 (RA;JP) 

LEPTON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 
LEPTONS 

See also MUONS 

NEUTRINOS 

Dilepton production in heavy-ion collisions, 17:29963 (RA;HU) 
LESSER ANTILLES 

Geothermal project at St. Lucia (W.I.) - A preliminary assess- 

ment of the resource, 17:28071 (RA;US) 





LEUKEMIA 

Activities of the National Academy of Sciences in relation to the 
Radiation Effects Research Foundation: Annual performance 
report, June 1, 1991—May 31, 1992, 17:29799 (R;US) 

Correlation of chromosome patterns in human leukemic cells 
with exposure to chemicals and/or radiation: Comprehensive 
progress report, July 1991—June 1992, 17:29793 (R;US) 

Is there a large risk of radiation? A critical review of pessimistic 
claims, 17:28399 (R;US) 

LEVITATED TRAINS 
Vehicle/guideway interaction in maglev systems, 17:28561 
(R;US) 
LICHENS 
Climate and landscape perestroykas, 17:29320 (RA;US) 
LIFE SHORTENING 
See LIFE SPAN 
LIFE SPAN 

The comparative characteristics of carcinogenic efficiency. A 
low doses of neutrons with different energies, 17:29826 
(RA;UA;In Russian) 

LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
See also ALUMINIUM 26 
BERYLLIUM 10 
BORON 11 
CARBON 14 
CHLORINE 36 
DEUTERIUM 
LITHIUM 6 
TRITIUM 

High plateau nuclear-enhanced backscattering spectrometry, 

17:30052 (IA;AU) 
LIGHT SOURCES 

Locally manufactured incandescent gas mantles that contain 
thorium: source term, doses and risk assessment, 17:29816 
(IA;AT) 

LIGHT WATER COOLED REACTORS 

See WATER COOLED REACTORS 

LIGHTING SYSTEMS 

Electricity savings and lighting systems in the public sector: 
Note on experiment no. 2: Potentials for saving electricity, 
17:28546 (1;DK;In Danish) 

LIGHTNING 

Finite-difference analysis of a buried munitions storage bunker 
subject to direct lightning and comparison with experiment, 
17:29247 (R;US) 

Rocket-triggered lightning test of an earth-covered munitions 
storage bunker, 17:29257 (R;US) 

LIGNIN 

Raman microprobe investigation of molecular structure and 
organization in the native state of woody tissue: Progress re- 
port, April 1, 1987—July 31, 1989, 17:28031 (R;US) 

LIGNITE 

Bioprocessing of lignite coals using reductive microorganisms: 
Final technical report, September 30, 1988—March 29, 1992, 
17:27279 (R;US) 

LIMESTONE 

A novel coal feeder for production of low sulfur fuel: Quarterly 
technical progress report, December 1, 1989-April 1, 1990, 
17:27299 (R;US) 

Continuation of the °°Ci AMS measurement program at the 
ANU, 17:29698 (iA;AU) 

Design of gasifiers to optimize fuel cell systems: Quarterly tech- 
nical progress report No. 6, January 1, 1992—March 31, 1992, 
17:27253 (R;US) 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 5, October-December 1991, 17:27437 
(R;US) 

LIMB Demonstration Project Extension: Quarterly report No. 6, 
August-October, 1988, 17:27398 (R;US) 

LIMB Demonstration Project Extension: Quarterly report No. 7, 
November and December, 1988, and January, 1989, 
17:27399 (R;US) 


LINOTRONS 


LIMB Demonstration Project Extension: Quarterly report no. 10, 
August, September, and October, 1989, 17:27401 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 3, 
November, December 1987—January 1988, 17:27396 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 8, 
February, March, and April, 1989, 17:27400 (R;US) 

Stabilization and/or regeneration of spent sorbents from coal 
gasification: [Quarterly] technical report, December 1, 1991- 
February 29, 1992, 17:27446 (R:US) 

LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
CEBAF ACCELERATOR 
HILACS 
LAMPF LINAC 
LINEAR COLLIDERS 
STANFORD LINEAR COLLIDER 
WAKEFIELD ACCELERATORS 

High intensity proton linear accelerator development plant and 
accelerator-based nuclear waste transmutation, 17:27797 
(RA;JP) 

Beam Bunching 
Accelerating structure for main linac of JLC, 17:29068 (RA;JP) 
Bunch shape measurements at the INR linac, 17:29114 (RA;JP) 
Beam Dynamics 
Wake-field characteristics of a high-intensity, multi-bunched 
beam, 17:29124 (RA;JP) 
Beam Monitors 
High sensitive BPM for linear colliders, 17:29117 (RA;JP) 
Bremsstrahiung 

Application of the Moyer method to transverse shielding of linear 

Bremsstrahiung sources, 17:29051 (R;US) 
Colliding Beams 

Accelerator Test Facility (ATF), 17:29046 (RA;JP) 

Beam dynamics in accelerating structures: Simulation of 
multibunch motions due to transverse wake field in the accel- 
erating structures for ILC, 17:29067 (RA;JP) 

High power RF technology for JLC, 17:29126 (RA;JP) 

JLC, the Japan e*e~ Linear Collider project for higher energy 
physics, 17:29048 (RA;JP) 

Polarization measurements 
17:29199 (RA;JP) 

Design 

Technology demonstration for the DARHT linear induction ac- 
celerators, 17:29049 (R;US) 

The foxhole accelerating structure, 17:29041 (R;US) 

Optimization 

On scaling and optimization of high-intensity, low-beam-loss RF 

linacs for neutron source drivers, 17:28004 (R;US) 
Planning 
JLC, the Japan e*e~ Linear Collider project for higher energy 
physics, 17:29048 (RA; JP) 
Positioning 
Status of JLC active alignment studies, 17:29127 (RA;JP) 
Positron Sources 
Positron source for the JLC, 17:29130 (RA;JP) 
Seismic Effects 

Investigation of seismic vibrations and relative displacements of 

linear collider VLEPP elements, 17:29123 (RA;JP) 
Shielding 
Japanese Hadron Project and shielding calculation, 17:29096 
(RA;JP) 
Specifications 
Present status of R and D for JLC project, 17:29047 (RA;JP) 
LINEAR COLLIDERS 

Intense beams at the micron level for the Next Linear Collider, 

17:29071 (R;US) 
LINEAR Z PINCH DEVICES 

A five-channel, diamond photoconducting x-ray detector array 

for z- pinch experiments, 17:30243 (R;US) 
LINOTRONS 
See CYCLIC ACCELERATORS 


in electron-positron colliders, 
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LIPASE 


LIPASE 
See LIPASES 
LIPASES 

Nuclear Medicine Program progress report, quarter ending 

March 31, 1992, 17:29748 (R;US) 
LIPIDS 

See also PHOSPHOLIPIDS 

Interdisciplinary Research and Training Program in the Plant 
Sciences: Technical progress report, February 1, 1991— 
November 30, 1992, 17:29718 (R;US) 

LIQUEFIERS 
See CONDENSERS 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See also DIESEL FUELS 
GASOLINE 

Direct conversion of light hydrocarbon gases to liquid fuel: 
Quarterly technical status report No. 11 for thrid quarter FY 
1990, 17:27305 (R;US) 

Direct conversion of light hydrocarbon gases to liquid fuel: 
Quarterly technical status report No. 31 for fourth quarter FY 
1991, 17:27306 (R;US) 

Mechanism of hydrodenitrogenation (Part 11) beta-hydrygen 
elimination: Eleventh quarter report, April 1—June 30, 1992, 
17:27291 (R;US) 

Mechanism of hydrodenitrogenation H2-D2 exchange in re- 
duced molybdenum catalysts: Ninth quarterly report, October 
1—December 31, 1991, 17:27289 (R;US) 

Mechanism of hydrodenitrogenation adsorption of piperidine on 
reduced molybdenum catalysts: Tenth quarterly report, Jan- 
uary 1—March 31, 1992, 17:27290 (R;US) 

LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 

Behavior of liquid metal droplets in an aspirating nozzle: Revi- 
sion, 17:28993 (R;US) 

Decontamination and decommissioning plan for processing con- 
taminated NaK at the INEL, 17:27770 (R;US) 

LIQUID PHASE METHANOL PROCESS 

Liquid phase methanol LaPorte Process Development Unit: 
Modification, operation, and support studies: Task 2.2: Pro- 
cess variable Scan Run E-8 and in-situ activation with syngas 
Run E-9, 17:27317 (R;US) 

LIQUID WASTES 
See also SPENT LIQUORS 
WASTE WATER 

Development of cement-based grouting technology: A perspec- 
tive, 17:27726 (R;US) 

Disposal of waste solutions from slag and crucible recovery, 
17:27755 (R;US) 

Effect of viscosity on seismic response of waste storage tanks, 
17:27725 (R;US) 

Nonradiological Liquid Effluent Monitoring Program FY 1991, 
annual report, 17:27758 (R;US) 

Seismic scoping evaluation of high level liquid waste tank vaults 
at the idaho Chemical Processing Plant, 17:27903 (R;US) 

Use of a mathematical model for prediction of optimum feeding 
strategies for in situ bioremediation, 17:27840 (R;US) 

LIQUID-METAL MHD GENERATORS 
Direct Conversion Technology: Progress report, January 1, 
1992—June 30, 1992, 17:28501 (R;US) 
LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 

High-temperature adiabatic calorimeter for constant-volume 
heat capacity measurements of compressed gases and lig- 
uids, 17:28990 (RA;US) 

Liquid-liquid equilibria in Binary systems: Monte-Carlo simulation 
for calculating the effect of nonrandom mixing, 17:28884 (R;US) 
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Normal mode analysis of liquid state dynamics, 17:28978 (RA;US) 
[Electron transfer rates at semiconductor/liquid interfaces): 
Progress report, 17:28892 (R;US) ,; 
LISP 
Higher-order generic functions for CLOS, 17:30395 (R;US) 
LITHIUM 
Overview of property formulations for helium, nitrogen, lithium, 
and lithium-lead in ATHENA/MOD1 with comparison of calcu- 
lated properties to measured properties, 17:30259 (R;US) 
LITHIUM 6 
The calculation of tensor polarization of residual nucleus of the 
SLi(a,a’) SLi (2.18 MeV, 3*) reaction with multinucleon wave 
functions, 17:30055 (R;UA;In Russian) 
LITHIUM 6 TARGET 
A program in Medium-Energy Nuclear Physics, 17:30065 (R;US) 
Pion- and proton-nucleus interactions at intermediate energy: 
Progress report, June 1, 1991—May 31, 1992, 17:30067 (R;US) 
The calculation of tensor polarization of residual nucleus of the 
SLi(a,a’) SLi (2.18 MeV, 3*) reaction with multinucleon wave 
functions, 17:30055 (R;UA;In Russian) 
LITHIUM 7 REACTIONS 
Survey of radioactivities induced by lithium ions, 17:30092 (R;US) 
LITHIUM COMPOUNDS 
Synthesis and properties of novel cluster phases: Progress re- 
port, 17:28745 (R;US) 
LITHIUM FLUORIDES 
Thermodynamic and kinetic characteristics of variations in 
shapes of ridges formed on {100} lithium fluoride surfaces, 
17:28770 (R;US) 
LITTLE ICE AGE 
Spatial and temporal characteristics of the little ice age: The 
Antarctic ice core record, 17:29343 (RA;US) 
LMFBR TYPE REACTORS 
See also EBR-1 REACTOR 
SNR-2 REACTOR 
Basic analysis and a comparison of the characteristics GCFRs 
and the LMFBR with the thorium cycle in one-group diffusion 
theory, 17:28171 (R;BR;in Portuguese) 
LNG SPILLS 
See GAS SPILLS 
LOCA 
See LOSS OF COOLANT 
LOCAL THERMODYNAMIC EQUILIBRIUM 
See LTE 
LOCKS (SECURITY) 
See PHYSICAL PROTECTION DEVICES 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOSS OF COOLANT 
FLOWTRAN-TF code description, 17:28362 (R;US) 
FLOWTRAN-TF code description: Revision 1, 17:28363 (R;US) 
Modeling of an AP600-like reactor using RELAPS5/MOD2, 
17:28199 (IA;IL) 
LOW DOSE IRRADIATION 
How to gain a better knowledge of the hazards of low doses of 
ionizing radiation to the population. Lecture presented at the 
festive colloquium at Munich Technical University on the occa- 
sion of his (L. Merz) 85th birthday in January 1990, 17:29821 
(1;DE;In German) 
LOW-LEVEL RADIOACTIVE WASTES 
Evaluation 
Characterization of radioactive mixed wastes: The scientific per- 
spective, 17:28858 (R;US) 
Minimization 
NEPA supplement analysis as a planning tool, 17:27842 (R;US) 
Olls 
Treatment and conditioning of radioactive organic liquids: Tech- 
nical manual for the management of low and intermediate 
level wastes generated at small nuclear research centres and 





by radioisotope users in medicine, research and industry, 
17:27789 (R;XA) 
Organic Solvents 

Treatment and conditioning of radioactive organic liquids: Tech- 
nical manual! for the management of low and intermediate 
level wastes generated at small nuclear research centres and 
by radioisotope users in medicine, research and industry, 
17:27789 (R;XA) 

Radiation Heating 

Microwave separation of organic chemicals from mixed haz- 

ardous waste, 17:27764 (R;US) 
Radioactive Waste Disposal 

Estimating the water table under the Radioactive Waste Man- 
agement Site in Area 5 of the Nevada Test Site: The 
Dupuit-Forcheimer approximation, 17:27728 (R;US) 

Low-level and transuranic waste transportation, disposal, and 
facility decommissioning cost sensitivity analysis, 17:27779 
(R;US) 

Performance assessment handbook for low-level radioactive 
waste disposal facilities, 17:27736 (R;US) 

Radioactive Waste Management 

Input data required for specific performance assessment codes: 
National Low-Level Waste Management Program, 17:27737 
(R;US) 

Low-level waste acceptance criteria, 17:27879 (RA;US) 

Potential GTCC LLW sealed radiation source recycle initiatives: 
National Low-Level Waste Management Program, 17:27738 
(R;US) 

User's guide for remote access of the Performance Assessment 
Center, 17:27735 (R;US) 

Radioactive Waste Pr 

Handling and treatment of radioactive aqueous wastes: Techni- 
cal manual for the management of low and intermediate level 
wastes generated at small nuclear research centres and by 
radioisotope users in medicine, research and industry, 
17:27787 (R;XA) 

Low level liquid waste treatment and recycle using acid fraction- 
ation, 17:27893 (R;US) 

Low level liquid waste treatment at the Idaho Chemical Process- 
ing Plant, 17:27901 (R;US) 

Treatability studies for decontamination of Melton Valley Stor- 
age Tank supernate, 17:27831 (R;US) 

Treatment and conditioning of radioactive solid wastes: Techni- 
cal manual for the management of low and intermediate level 
wastes generated at small nuclear research centres and by 
radioisotope users in medicine, research and industry, 
17:27788 (R;XA) 

Radioactive Waste Storage 

Storage of radioactive wastes: Technical manual for the man- 
agement of low and intermediate level wastes generated at 
small nuclear research centres and by radioisotope users in 
medicine, research and industry, 17:27786 (R;XA) 

Sampling 

Waste characterization data manual for the inactive liquid low- 
level waste tank systems at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee: Environmental Restoration Program, 
17:27830 (R;US) 

Separation Processes 

Microwave separation of organic chemicals from mixed haz- 

ardous waste, 17:27764 (R;US) 
Solidification 

Sulfur polymer cement, a solidification and stabilization agent 

for hazardous and radioactive wastes, 17:27765 (R;US) 
Stabilization 
Sulfur polymer cement, a solidification and stabilization agent 
for hazardous and radioactive wastes, 17:27765 (R;US) 
Transport 
Low-level and transuranic waste transportation, disposal, and 
facility decommissioning cost sensitivity analysis, 17:27779 
(R;US) 
Vitrification 
In situ vitrification on buried waste, 17:27936 (R;US) 


MAGNETIC BREMSSTRAHLUNG 


LOWER HYBRID CURRENT DRIVE 


Scaling of lower hybrid current drive with temperature, 17:30227 
(R;US) 
LTE 


Internal variables in the local-equilibrium approximation, 
17:29895 (R;US) 
LUBRICATING OILS 
Alternative Fuel Evaluation Program: Alternative Fuel Light Duty 
Vehicle Project - Data collection ilities, techniques, 
and test procedures, 17:28629 (R;US) 
LWGR TYPE REACTORS 
See also CHERNOBYLSK-4 REACTOR 
TRAP - the quick-acting programme for the investigation of non- 
stationary regimes of RBMK in three-dimensional geometry, 
17:28159 (R;UA;in Russian) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 
In vivo mutagenicity and clastogenicity of ionizing radiation in 
nuclear medicine: Annual technical progress report, [1991], 
17:29796 (R;US) 
LYMPHOID CELLS 
See LYMPHOCYTES 


M CODES 

Evaluation of EPICOR-Ii Resin/Liner lysimeter investigation 
data using “MIXBATH” a one-dimensional transport code, 
17:27928 (R;US) 

MACCS1.5.11.1: Nuclear accident consequence assessment, 
17:30371 (CM;US) 

MASTER: 3d 3-phase biack oil applied simulator, 17:30346 
(CM;US) 

MIXEN: a program that replaces files 4 and 6 of ENDF-6 by files 
4 and 5 of ENDF/B-IV, 17:30335 (R;BR) 

MA 754 

See NICKEL BASE ALLOYS 
MA 956 

See IRON BASE ALLOYS 
MAGIC NUCLEI 

About proton and neutron geometrical relation in the stable nu- 

cleons, 17:30022 (R;UA;in Russian) 
MAGIC NUMBERS 
See MAGIC NUCLEI 
MAGNESIUM 

Thermodynamics and structure of liquid metals: A critical as- 
sessment of the charged-hard-sphere reference system, 
17:28671 (R;XA) 

MAGNESIUM CHLORIDES 

Supported organometallic complexes: Surface chemistry, spec- 
troscopy, and catalysis: Progress report, March 15, 
1988—July 14, 1989, 17:28861 (R;US) 

MAGNESIUM COMPOUNDS 
See also MAGNESIUM CHLORIDES 
MAGNESIUM OXIDES 

EPR and optical spectra of cupric ions doped in powder stron- 
tium maleate tetrahydrate and magnesium bis (hydrogen 
maleate) hexahydrate, 17:30141 (IA;IN) 

Effects of calcium magnesium acetate on the combustion of 
Coal-Water Slurries: Second quarterly project status report, 1 
December 1989-28 February 1990, 17:27496 (R;US) 

Effects of calcium magnesium acetate on the combustion of 
Coal-Water Slurry: Third quarterly project status report, 1 
March 1990-31 May 1990, 17:27497 (R;US) 

Effects of calcium magnesium acetate on the combustion of 
coal-water slurries: Eleventh quarterly project status report, 1 
March 1992-31 May 1992, 17:27498 (R;US) 

MAGNESIUM OXIDES 

Atomic scale studies of the chemistry of the Cu/MgO {111} het- 

erophase interface, 17:28643 (R;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
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MAGNETIC CONFINEMENT 


MAGNETIC CONFINEMENT 

Dimensionless scaling of confinement in ATF, 17:30209 (R;US) 

Transport mechanisms acting in toroidal devices: A theoreti- 
cian's view, 17:30208 (R;US) 

MAGNETIC DIPOLES 

Design of main dipoles and quadrupoles for the SSC low energy 

booster, 17:29148 (R;US) 
MAGNETIC FIELD CONFIGURATIONS 

The multichannel motional Stark effect diagnostic on TFTR, 

17:30238 (R;US) 
MAGNETIC FIELDS 

See also INTERPLANETARY MAGNETIC FIELDS 

POISSON,SUPERFISH: POISSON, SUPERFISH, Magnet and 
RF cavity design, 17:30356 (CM;US) 

POISSON,SUPERFISH: POISSON, SUPERFISH, Magnet and 
RF cavity design, 17:30355 (CM;US) 

POISSON,SUPERFISH: POISSON, SUPERFISH, Magnet and 
RF cavity design, 17:30354 (CM;US) 

MAGNETIC LEVITATED TRAINS 

See LEVITATED TRAINS 

MAGNETIC MONOPOLES 

Search for cosmic ray magnetic monopoles and development of 
crystal acoustic detectors for neutrino physics and dark matter 
searches: Final technical report, July 1, 1982—April 30, 1990, 
17:30008 (R;US) 

MAGNETIC SPECTROMETERS 

Wide range, permanent magnet Compton spectrometer, 

17:29214 (R;US) 
MAGNETITE 

Baseline performance evaluation of micronized-magnetite re- 
covery using conventional wet-drum and high-gradient 
magnetic separators, 17:27198 (R;US) 

MAGNETOHYDRODYNAMIC CHANNELS 

See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 

See MHD GENERATORS 
MAGNETOMETERS 

Proton NMR-based magnetometer, 17:29232 (IA;IN) 
MAGNETOSPHERE 

See EARTH MAGNETOSPHERE 
MAGNETS 

Magnet wire insulation removal using ultraviolet technology, 
17:28939 (R;US) 

MAINTENANCE 

See also REACTOR MAINTENANCE 

A process for risks focused maintenance, 17:28130 (RA;XA) 

Decision support system for effective plant maintenance, 
17:28135 (RA;XA) 

Development of reliability centered maintenance (RCM) 
methodology for the Electricite de France Nuclear Plants: A 
pilot application to the CVCS system, 17:28141 (RA;XA) 

Effective maintenance as a tool for nuclear power plant equip- 
ment and systems reliability management, 17:28125 (RA;XA) 

Important decisions in reliability centered maintenance (RCM) 
program planning: Inception to implementation, 17:28127 
(RA;XA) 

International maintainability standards, 17:28126 (RA;XA) 

Present status of reliability centered maintenance (RCM) in 
Japan, 17:28133 (RA;XA) 

Procedure for the arrangement of the reliability centered mainte- 
nance (RCM) activity at the Paks Nuclear Power Plant, 
17:28140 (RA;XA) 

Reliability centered maintenance (RCM) at Southern California 
Edison, 17:28139 (RA:XA) 

The reliability centered maintenance (RCM) analysis applied to 
the safety related components of a nuclear power plant, 
17:28134 (RA;XA) 

MAIZE 

Molecular characterization of a maize regulatory gene: Annual 
— report, March 1990-November 1991, 17:28022 
(R;US) 

[Molecular cloning and structural characteristics of the R com- 
plex of maize}: Annual progress report, 17:29724 (R;US) 
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MALIGNANCIES 
See NEOPLASMS 
MAMMALS 
See also CETACEANS 
RUMINANTS 
SWINE 
Status of the flora and fauna on the Nevada Test Site, 1988: 
Results of continuing basic environmental monitoring, 
January—December 1988, 17:29501 (R;US) 
MAN 
See also PERSONNEL 
In vivo mutagenicity and clastogenicity of ionizing radiation in 
nuclear medicine: Annual technical progress report, [1991], 
17:29796 (R;US) 
Modelling of resuspension, seasonality and losses during food 
processing. First report of the VAMP terrestrial working group: 
Part of the IAEA/CEC co-ordinated research programme on 
the validation of environmental model predictions (VAMP), 
17:29801 (R;XA) 
Seasonality, 17:29802 (RA;XA) 
MAN-MACHINE SYSTEMS 
Status of the Video Imaging System for Detection, Tracking, and 
Assessment (VISDTA) scanning sensor program, 17:29245 
(R;US) 
MANAGEMENT 
See also DATA BASE MANAGEMENT 
ENERGY MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
PROGRAM MANAGEMENT 
RECORDS MANAGEMENT 
RESOURCE MANAGEMENT 
WASTE MANAGEMENT 
Guide to good practices for training of technical staff and man- 
agers: DOE guideline, 17:30293 (R;US) 
Lecture notes for criticality safety, 17:27931 (R;US) 
MANGANESE ALLOYS 
Atomic short range order and spin density wave propagation in 
CuMn, 17:28653 (R;US) 
MANGANESE COMPOUNDS 
Development of improved cathodes for solid oxide fuel cells: Fi- 
nal report, 17:28523 (R;US) 
MANGOES 
Gamma irradiation for disinfestation of mediterranean fruit fly in 
Brazilian tropical fruits, 17:29760 (RA;XA) 
Irradiation of agricultural products to reduce post-harvest losses 
in Brazil, 17:29761 (RA;XA) 
Irradiation of mangoes of the variety "Tommy Atkins” for shelf- 
life extension and pest control, 17:29767 (RA;XA) 
MANIPULATORS 
An approach for mapping kinematic task specifications into a 
manipulator design, 17:28917 (RA;US) 
Jacobian and stiffness analysis of a novel class of six-DOF par- 
allel minimanipulators, 17:28922 (R;US) 
Research on a Reconfigurable Modular Manipulator System: Fi- 
nal report, June 15, 1989—August 14, 1992, 17:28925 (R;US) 
Terminal repeller unconstrained subenergy tunneling for robotic 
and neural network global optimization applications, 17:28921 
(RA;US) 
Torque resolver 
17:28923 (R;US) 
MANPOWER 
Environmental Restoration and Waste Management manpower 
needs assessment: US Department of Energy complex, 
17:27839 (R;US) 
MANUFACTURING 
Technology commercialization cost model and component case 
study: Final report, 17:28518 (R;US) 
MAPPING FIBRATION 
Convergence theorems for a class of nonlinear maps in uni- 
formly smooth Banach spaces, 17:29930 (R;XA) 
Fixed point iterations for quasi-contractive maps in uniformly 
smooth Banach spaces, 17:29931 (R;XA) 


design for tendon-driven manipulators, 





MARBLE 
The Maon synagogue Menorah marble fragments - reconstruc- 
tion based on stable isotopes analysis, 17:28841 (IA;IL) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARKETING 
Wisconsin Inventors’ Network Database final report, 17:30303 
(R;US) 
MARS PLANET 
Closed form low-thrust trajectories for Mars missions, 17:28950 
(R;US) 
MARTENSITIC STEELS 
See also STEEL-CR12 
Study of He-bubble growth in MANET steel by small angle neu- 
tron scattering, 17:30164 (IA;CS) 
MASERS 
A quasi-optical electron cyclotron maser for fusion reactor heat- 
ing: Final report, 17:30278 (R;US) 
MASS 
See also REST MASS 
Critical assessment of nuclear mass models, 17:30041 (R;US) 
Extrapability of nuclear mass models, 17:30042 (R;US) 
MASS DIFFERENCE 
Neutron-proton mass difference in nuclei in a relativistic har- 
monic quark model, 17:30033 (R;BR) 
MASS SPECTROMETERS 
Automated Intelligent Assistant for mass spectrometry opera- 
tion, 17:30414 (R;US) 
Laser-based studies with an ion-trap mass ter: lon to- 
mography and analytical applications, 17:28848 (R;US) 
Recent developments in AMS at ANU, 17:29044 (IA;AU) 
MASS SPECTROSCOPY 
See also RESONANCE 
TROSCOPY 
AMS with the Rutgers tandem, 17:28819 (IA;AU) 
Accelerator mass spectrometry at Lucas Heights: potential, 
plans and first experience, 17:28828 (IA;AU) 
Biomolecular tracing using | S, 17:29734 (R;US) 


IONIZATION MASS _ SPEC- 


long-lived isotope: 
Effects of fringe neutrals in SIMS, 17:29184 (IA;AU) 
New applications of accelerator mass spectrometry, 17:29188 
(IA;AU) 
Recent developments in accelerator mass spectrometry, 
17:29183 (IA;AU) 
Total quality concepts in the laboratory: The Automated Intelli- 
gent Assistant, 17:30413 (R;US) 
MASSACHUSETTS 
Field studies of streamflow generation using natural and in- 
jected tracers on Bickford and Walker Branch Watersheds, 
17:29708 (R;US) 
Radiological survey results at 19 Wellman Street, Beverly, 
Massachusetts (VB024), 17:29588 (R;US) 
Radiological survey results at 5 Porter Street, Beverly, Massa- 
chusetts (VB019), 17:29590 (R;US) 
Radiological survey results at 9 and 11 Congress Street, Bev- 
erly, Massachusetts (VB002), 17:29589 (R;US) 
MATERIALS 
See also BUILDING MATERIALS 
COMPOSITE MATERIALS 
DOPED MATERIALS 
ENVIRONMENTAL MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
LASER MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
SEMICONDUCTOR MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
Erosion-corrosion of materials in coal gasification atmospheres: 
Final technical report, January 1—December 31, 1984, 
17:28690 (R;US) 


MEASURING INSTRUMENTS 


Monolithic solid oxide fuel cell technology advancement for coal- 
based power generation: Quarterly report, December 1991, 
17:28522 (R;US) 

Monolithic solid oxide fuel cell technology advancement for coal- 
based power generation: Quarterly technical status report, 
January—March 1992, 17:28521 (R;US) 

Progress in ion beam optimization of materials, 17:30180 (IA;AU) 

MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
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Determination of optimum electrolyte composition for molten 
carbonate fuel cells: Quarterly technical progress report, 
January—March 1987, 17:28508 (R;US) 

Determination of optimum electrolyte composition for molten 
carbonate fuel cells: Quarterly technical progress report No. 
21, 17:28511 (R;US) 

Effects of coal-derived trace species on the performance of 
molten carbonate fuel cells: Topical report on thermochemical 
studies, 17:28517 (R;US) 

Molten carbonate fuel cell technology improvement: Quarterly 
technical progress report No. 17 for period ending May 1989, 
17:28516 (R;US) 

Sulfur tolerant anode materials: Quarterly report, January 1— 
March 31, 1988, 17:28513 (R;US) 
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MOLTEN CARBONATE FUEL CELLS 


Sulfur tolerant anode materials: Quarterly report, October 1— 
December 31, 1986, 17:28514 (R;US) 

Sulfur tolerant anode materials: Quarterly report, October 1— 
December 31, 1987, 17:28515 (R;US) 

MOLTEN SALT COOLANTS 

See MOLTEN SALTS 

MOLTEN SALTS 

NMR measurements in solutions of dialkylimidazolium haloalu- 

minates, 17:30124 (R;US) 
MOLYBDENUM 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
January-March 1992, 17:27310 (R;US) 

Control of catalytic hydrotreating selectivity with ammonia: 
[Quarterly] report, January 1, 1992-March 31, 1992, 
17:27297 (R;US) 

Determination of physical and mechanical properties of copper- 
clad molybdenum sheet, 17:28660 (R;US) 

Fundamental studies of catalytic processing of synthetic liquids: 
Quarterly progress report, April 1, 1990—June 30, 1990, 
17:27302 (R;US) 

Mechanism of hydrodenitrogenation (Part 11) beta-hydrygen 
elimination: Eleventh quarter report, April 1—June 30, 1992, 
17:27291 (R;US) 

Mechanism of hydrodenitrogenation adsorption of piperidine on 
reduced molybdenum catalysts: Tenth quarterly report, Jan- 
uary 1—March 31, 1992, 17:27290 (R;US) 

Microbial recovery of metals from spent coal liquefaction cata- 
lysts: Quarterly report, October-December 1991, 17:27313 
(R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, January 1, 1992— 
March 31, 1992, 17:27286 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technial progress report, January 1, 1992— 
March 31, 1992, 17:27287 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, May 31, 1990- 
December 31, 1990, 17:27285 (R;US) 

Pyrolysis and hydropyrolysis of diphenyimethane and sulphur- 
containing compounds immobilised on silica, 17:27211 (R;US) 

MOLYBDENUM COMPOUNDS 
See also MOLYBDENUM OXIDES 
MOLYBDENUM SELENIDES 
MOLYBDENUM SULFIDES 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, January-March 1992, 
17:27333 (R;US) 

Fundamental studies of catalytic processing of synthetic liquids: 
Quarterly progress report, January 1, 1990—March 31, 1990, 
17:27301 (R;US) 

Supercritical fluid solubilization of catalyst precursors: The solu- 
bility and phase behavior of molybdenum hexacarbonyl in 
supercritical carbon dioxide and applications to the direct liq- 
uefaction of coal, 17:27207 (R;US) 

MOLYBDENUM OXIDES 

Mechanism of hydrodenitrogenation H2-D2 exchange in re- 
duced molybdenum catalysts: Ninth quarterly report, October 
1—December 31, 1991, 17:27289 (R;US) 

MOLYBDENUM SELENIDES 

Synthesis and properties of novel cluster phases: Progress re- 

port, 17:28745 (R;US) 
MOLYBDENUM SULFIDES 

Catalysis of low temperature liquefaction by molybdenum sul- 
fides, 17:27210 (R;US) 

EPR and microwave absorption studies on chevrel phase com- 
pounds AxMo6S8 (A=Cu, Ni, (Cu Ni), Hg, U, Yb, Pb with 
1<x<4) and HgMo6S8=Cu**, 17:30137 (IA;IN) 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, March-May 1992, 
17:27336 (R;US) 

Novel nanodispersed coal liquefaction catalysts: Molecular de- 
sign via microemulsion-based synthesis: Technical progress 
report, January—March 1991, 17:27324 (R;US) 
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Novel nanodispersed coal liquefaction catalysts: Molecular de- 
sign via microemulsion-based synthesis: Technical progress 
report, July-September 1991, 17:27325 (R;US) 

MONAZITES 

Thorium determination in urine and blood serum by chemi- 
cal/radiochemical neutron activation analysis, 17:28835 
(IA;AU) 

MONITOR CODES 
See EXECUTIVE CODES 
MONITORING 
See also AIR POLLUTION MONITORING 
BEAM MONITORING 
RADIATION MONITORING 

Environmental Monitoring Plan for Mound, 17:29573 (R;US) 

Radiological and hazardous material measurement system, 
17:29511 (R;US) 

MONITORING (BEAM) 
See BEAM MONITORING 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORING NETWORK 
See MONITORING 
MONITORS 
See also AIR POLLUTION MONITORS 
BEAM MONITORS 
RADIATION MONITORS 
Universal Authenticated Item Monitoring System (AIMS) second 
generation equipment, 17:28639 (R;US) 

MONITORS (AIR POLLUTION) 

See AIR POLLUTION MONITORS 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONOCHROMATORS 

A high bandwidth gamma monochromator, 17:29213 (R;US) 

Moessbauer-Fresnel zone plate as nuclear monochromator, 
17:30173 (R;US) 

Thermal, structural and diffraction analyses of a gallium-cooled 
x- ray monochromator, 17:29216 (R;US) 

MONOCLONAL ANTIBODIES 

Positron emission tomographic imaging of tumors using mono- 
clonal antibodies: Progress report, April 15, 1992—October 
31, 1992, 17:29739 (R;US) 

MONOCRYSTALS 
Applications of the Melbourne nuclear microprobe to the analy- 
sis of single crystal materials, 17:28837 (IA;AU) 
MONOMERS 
Polyamide thermosets, 17:28775 (PA;US) 
MONTMORILLONITE 

Clay-catalyzed organic reactions: The dimerization of 3,4- 
dimethoxypropenylibenzene with K-10 montmorillonite clay: 
Progress report, April 1, 1989-June 30, 1989, 17:27373 (R;US) 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Quarterly report, December 1, 1991—February 29, 
1992, 17:27386 (R;US) 

MORBIDITY 
See DISEASE INCIDENCE 
MORTALITY 

Development of a data base on radon in US homes and applica- 

tions: Final technical report, 17:29798 (R;US) 
MOS TRANSISTORS 
Testing Technology, June 1992: A Sandia Technology Bulletin, 
17:30298 (R;US) 
MOSSES 
Climate and landscape perestroykas, 17:29320 (RA;US) 
MOTION DETECTION SYSTEMS 

Thermal detection contrast of human targets, 17:27981 (R;US) 

Universal Authenticated Item Monitoring System (AIMS) second 
generation equipment, 17:28639 (R;US) 

MOUND LABORATORY 

Environmental Monitoring Plan for Mound, 17:29573 (R;US) 
MULE DEER 

See DEER 





MULTIGROUP THEORY 
ANISN-PC: 1-d multi-gp discrete ordinates eqns, 17:30364 


(emus 99-gp DLC-2B library group-collapsing, 17:30367 
;US) 

The use of modern evaluated nuclear data in standard lattice 

analysis codes, 17:28189 (iA;IL) 
MULTIPHASE FLOW 

3-D turbulent particle dispersion submodel development: Quar- 
terly progress report No. 1, 5 April-S July 1991, 17:27500 
(R;US) 

Stability of flows in fluidized beds: Technical status report, De- 
cember 8, 1991—March 7, 1992, 17:27487 (R;US) 

Three-dimensional hydrodynamic and erosion modeling of flu- 
idized beds using kinetic theory, 17:27474 (R;US) 

[Research stability analysis of fluidized-bed equations]: Techni- 
cal report, September 8—-December 7, 1991, 17:28992 (R;US) 

[Study of flow properties of wet solids using laser induced photo 
chemical anemometry]: Quarterly technical progress report, 
October-December 1990, 17:27468 (R;US) 

[Study of flow properties of wet solids using laser induced photo 
chemical anemometry]: Quarterly technical progress report, 
July-September 1991, 17:27469 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]}: Quarterly technical progress report, 
January—March 1990, 17:27465 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
October-December 1990, 17:27464 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
January—March 1989, 17:27462 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
October-December 1991, 17:27470 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
July-September 1989, 17:27463 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
July-September 1990, 17:27467 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
April-June 1990, 17:27466 (R;US) 

MULTIPLE PRODUCTION 

Geometric efficiency of experimental set-ups in the region of 

very high values of multiplicity, 17:29193 (RA;SU) 
MULTIPLICITY 

A prediction for multiplicity distributions at future hadronic collid- 

ers, 17:29997 (RA;HU) 
MUNICIPAL WASTES 

A high efficiency mixed solid waste-fossil fuel combustion power 
system, 17:27477 (R;US) 

Energy from Municipal Waste Program: 
17:28609 (R;US) 

MUNITIONS 
See ORDNANCE 
MUON BEAMS 

Profile measurement of muon beam in the muon storage ring, 

17:29159 (RA;JP) 
MUON PAIRS 

Intermediate-mass lepton pairs in ultrarelativistic heavy ion colli- 

sions, 17:30087 (RA;HU) 
MUON PROBES 
The positive muon as a magnetic resonance probe of structure 
and dynamics, 17:30146 (IA;CS) 
MUON-CATALYZED FUSION 
Physics with muons at LAMPF, 17:30016 (R;US) 
MUON-NUCLEON INTERACTIONS 

Experiments on nucleon spin-dependent structure functions, 

17:30006 (R;US) 
MUONIUM 
Physics with muons at LAMPF, 17:30016 (R;US) 


Program plan, 


NATURAL GAS DEPOSITS 


MUONS 

Physics with muons at LAMPF, 17:30016 (R;US) 
MUSEUMS 

See EDUCATIONAL FACILITIES 
MUTAGEN SCREENING 

Biological (molecular and celiular) markers of toxicity: Final re- 
port, September 15, 1988-September 14, 1991, 17:29847 
(R;US) 

The development of in vitro mutagenicity testing systems using 
T-lymphocytes: Research progress report, November 1, 
1989—April 30, 1992, 17:29842 (R;US) 

MUTAGENS 

Biological (molecular and cellular) markers of toxicity: Final re- 
port, September 15, 1988-September 14, 1991, 17:29847 
(R;US) 

MYCOBACTERIUM 

Assessment of an indirect ELISA for the diagnosis of bovine tu- 

berculosis, 17:29781 (RA;XA) 
MYOCARDIAL INFARCTION 

Positron emission tomographic imaging of tumors using mono- 
clonal antibodies: Progress report, April 15, 1992—October 
31, 1992, 17:29739 (R;US) 


N-TYPE CONDUCTORS 
Knight shift of 2°’ Pb in N-type PbTe, 17:30132 (1A;IN) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHALENE 
Control of catalytic hydrotreating selectivity with ammonia: 
[Quarterly] report, January 1, 1992—March 31, 1992, 
17:27297 (R;US) 
NASOPHARYNX 
See PHARYNX 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENVIRONMENTAL POLICY ACT 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NATIONAL INSTITUTE FOR PETROLEUM AND ENERGY RE- 
SEARCH 
See US NIPER 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 
Analysis of natural gas supply strategies at Fort Drum, 17:27611 
(R;US) 
Capacity and service on the interstate natural gas pipeline sys- 
tem, 1990: Regional profiles and analyses, 17:27612 (R;US) 
Combustion of Illinois coals and chars with natural gas: Techni- 
cal report, December 1, 1991—February 29, 1992, 17:27513 
(R;US) 
DVGW annual report 1991, 17:28461 (1;DE;in German) 
Development of advanced turbine systems: Meeting tomorrow's 
needs, 17:28113 (R;US) 
Fossil Energy Review, January-June 1992, 17:28458 (R;US) 
Fractures and stresses in Bone Spring sandstones: Final report, 
17:27528 (R;US) 
intersecting natural fractures with a deviated wellbore: The 
saga of the slant hole completion test, northwestern Col- 
orado, 17:27609 (R;US) 
Separation of air by selective adsorption of oxygen: Final report, 
17:28851 (R;NO;In Norwegian) 
The security of natural gas: A report of the working group, 
17:27613 (R;Fl;In Finnish) 
NATURAL GAS DEPOSITS 
See also NATURAL GAS FIELDS 
Air quality (Degradation of air quality resources resulting from oil 
and gas developments), 17:27590 (RA;US) 
Archaeological resources (Impacts of offshore oil and gas on 
historical and archaeological resources), 17:27586 (RA;US) 
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NATURAL GAS DEPOSITS 


Coastal and marine birds, 17:27584 (RA;US) 

Ecological monitoring (Monitoring the marine ecosystems af- 
fected by oil and gas development), 17:27593 (RA;US) 

Economics (Economic impacts resulting from offshore oil and 
gas development and accidents), 17:27575 (RA;US) 

Geology and hazards (Geologic characterization and hazards of 
offshore oil and gas sites), 17:27588 (RA;US) 

Implications of oil and gas leases at the WIPP on compliance 
with EPA TRU waste disposal standards, 17:27729 (R;US) 

Information synthesis, management, and dissemination (Infor- 
mation systems on environmental aspects of offshore oil and 
gas development), 17:27587 (RA;US) 

Protected species (Impacts of offshore oil and gas development 
on endangered species), 17:27585 (RA;US) 

Reserves Information Gathering System user's guide: Respon- 
dent user’s guide for Form ElA-23 “Annual Survey of Domestic 
Oil and Gas Reserves,” survey year 1991, 17:27521 (R;US) 

Sociology and community planning, 17:27574 (RA;US) 

Visual and recreational resources (Impacts of offshore oil and 
gas developments on aesthetics and recreational values), 
17:27576 (RA;US) 

NATURAL GAS DISTRIBUTION SYSTEMS 

Capacity and service on the interstate natural gas pipeline sys- 
tem, 1990: Regional profiles and analyses, 17:27612 (R;US) 

District heating networks, a guide for practice. Cost comparison 
of national gas systems and district heat systems in residen- 
tial areas, 17:28541 (1;DE;In German) 

NATURAL GAS FIELDS 

Incremental natural gas resources through infield reserve 
growth/secondary natural gas recovery, 17:27607 (R;US) 

Reserves Information Gathering System user's guide: Respon- 
dent user's guide for Form ElA-23 “Annual Survey of Domestic 
Oil and Gas Reserves,” survey year 1991, 17:27521 (R;US) 

NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 

Fish and fisheries resources (Impacts to marine fisheries as a 
result of offshore oil and gas development), 17:27594 (RA;US) 

Natural gas monthly, June 1992 (Contains glossary.), 17:28454 
(R;US) 

NATURAL GAS WELLS 

Anthropogenic structures in the geosystems (Landscapes) of 
the permafrost zone, 17:27581 (RA;US) 

Implications of oil and gas leases at the WIPP on compliance 
with EPA TRU waste disposal standards, 17:27729 (R;US) 

Incremental natural gas resources through infield reserve 
growth/secondary natural gas recovery, 17:27607 (R;US) 

PrimeEnergy/DOE/GRI slant well: Final report, 17:27608 (R;US) 

NATURAL OCCURRENCE 

The Center for Natural Phenomena Engineering (CNPE), 
1990-1991 (Earthquake and other natural phenomena engi- 
neering), 17:28935 (R;US) 

NATURE RESERVES 
Resource management plan for the Oak Ridge Reservation: 
Volume 27, Wildlife Management Pian, 17:29586 (R;US) 

NAVAL OIL SHALE RESERVES 

See US NAVAL OIL SHALE RESERVES 
NAVAL PETROLEUM RESERVE 

See US NAVAL PETROLEUM RESERVES 
NAVIER-STOKES EQUATION 

See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 

Few remarks on the homogenization of eigenvalue problems in 
a perforated domain, 17:29897 (R;XA) 

NEAR INFRARED RADIATION 

The hydrophobic character of nonsulfide mineral surfaces as in- 
fluenced by double-bond reactions of adsorbed unsaturated 
collector species: Progress report, 17:28791 (R;US) 

NEGATIVE IONS 
See ANIONS 
NEODYMIUM FLUORIDES 
UV spectrum splitting mirror, 17:29226 (R;US) 
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NEOPLASMS 
See also CARCINOMAS 
LEUKEMIA 
SARCOMAS 

Evidence of excess bone cancer in the vicinity of U.S. and U.K. 
nuclear installations, 17:29811 (IA;IL) 

Is there a large risk of radiation? A critical review of pessimistic 
claims, 17:28399 (R;US) 

NEPA 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 

Chemical Processing Department monthly report, October 
1958, 17:27677 (R;US) 

Solubility and speciation studies for nuclear repository perfor- 
mance assessment, 17:27807 (R;US) 

NEPTUNIUM 237 
An overview of the ATW reactor for transmutation of 2°7Np, 
17:27722 (R;CA) 
NEPTUNIUM COMPLEXES 
Complexation of Np(V) in aqueous solutions, 17:28899 (R;GB) 
NET TOKAMAK 

Status report. KfK contribution to the development of DEMO- 
relevant test blankets for NET/ITER. Pt. 1: Self-cooled liquid 
metal breeder blanket. Vol. 2. Detailed version, 17:30267 
(R;DE) 

NETWORK ANALYSIS 
The network destruction problem (Extended Abstract), 17:30390 
(R;US) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 

A computational model of the cat medial geniculate body ventral 
division, 17:30383 (R;US) 

Terminal repeller unconstrained subenergy tunneling for robotic 
and neural network global optimization applications, 17:28921 
(RA;US) 

Transient reduction analysis using neural networks (TRANN), 
17:30392 (R;US) 

NEUTRAL ATOM BEAM INJECTION 

Fast magnetic field penetration into an intense neutralized ion 
beam, 17:30257 (R;US) 

ITER neutral beam system US conceptual design: Final vesion, 
17:30269 (R;US) 

NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRINO-ELECTRON INTERACTIONS 

Coherent production of pions and rho mesons in neutrino 
charged current interactions on neon nuclei at the Fermilab 
Tevatron, 17:29982 (R;US) 

NEUTRINO-PROTON INTERACTIONS 
Baryons in the future at LAMPF, 17:30017 (R;US) 
NEUTRINOS 
See also COSMIC NEUTRINOS 
SOLAR NEUTRINOS 

Massive Majorana neutrinos in pre-bounce supernovae, 
17:29986 (R;XA) 

Neutrinoless double beta decay and doubly charged gauge 
bosons Il, 17:29989 (R;BR) 

Planck-scale physics and neutrino masses, 17:29925 (R;XA) 

Search for cosmic ray magnetic monopoles and development of 
crystal acoustic detectors for neutrino physics and dark matter 
searches: Final technical report, July 1, 1982—April 30, 1990, 
17:30008 (R;US) 

NEUTRON ACTIVATION ANALYSIS 

Conference on instrumental activation analysis IAA 92: Ab- 
stracts, 17:28813 (1;CS) 

Measurement of neutron activation and photoneutron cross sec- 
tions, 17:30097 (RA;JP) 

NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTION 

Development of a geometry-compensated neutron time-of-flight 
detector for ICF applications with approximately 200 ps time 
response, 17:30245 (R;US) 








Measurement of the assay precision of the active neutron multi- 
plicity technique, 17:27975 (R;US) 

NEUTRON DETECTORS 

Development of a geometry-compensated neutron time-of-flight 
detector for ICF applications with approximately 200 ps time 
response, 17:30245 (R;US) 

Enhanced neutron imaging detector using optical processing, 
17:29171 (R;US) 

Geometry compensation for improving speed and efficiency of 
scintillator-based neutron time-of-flight detectors, 17:30281 
(R;US) 

Plasma temperatures from first-hit neutron time-of-flight spectra, 
17:30282 (R;US) 

Thermal-neutron multiplicity counter measurements, 17:29203 
(R;US) 

NEUTRON DIFFRACTION 

Diffraction methods in condensed matter physics, 17:30127 
(R;DE;In German) 

Neutron diffraction studies of light induced structure changes in 
sodiumnitroprusside and related systems, 17:30171 (R;CH;iIn 
German) 

NEUTRON DOSIMETRY 

Personnel neutron dosimetry improvements at Los Alamos Na- 

tional Laboratory, 17:29828 (R;US) 
NEUTRON GENERATORS 

Overview of ESNIT and nuclear data, 17:29005 (RA;JP) 

Technical problems and solutions of intense, fast neutron gener- 
ators, 17:30286 (R;US) 

NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MONITORS 
Design of a neutron poison monitor system (NPMS) of maxi- 
mum sensitivity, 17:29215 (R;US) 
NEUTRON REACTIONS 
See also FAST FISSION 
THERMAL FISSION 

A time-dependent Fokker-Planck code for neutron rate interpre- 
tations, 17:30232 (R;GB) 

BROND-2. USSR Evaluated Neutron Data Library, 17:30070 
(R;XA) 

CENDL-2. The Chinese Evaluated Nuclear Data Library for 
Neutron Reaction Data by the Chinese Nuclear Data Center, 
1991: Summary documentation, 17:30069 (R;XA) 

ENDF/B-6. The U.S. Evaluated Nuclear Data Library for Neu- 
tron Reaction Data by the US National Nuclear Data Center - 
including revisions up to Sept. 1991: Summary of contents, 
17:30071 (R;XA) 

Effect of new cross section evaluations on neutron spectrum de- 
termination, 17:30093 (R;US) 

Index to BROND-2, CENDL-2, ENDF/B-6, JEF-1, JENDL-3, 
17:30075 (R;XA) 

Measurement of the thermal neutron cross section of the ®°Sr(n, 
+)®"Sr reaction, 17:27796 (RA;JP) 

NEUTRON SOURCE FACILITIES 

Advanced Neutron Source: Plant Design Requirements: Revi- 
sion 4, 17:28005 (R;US) 

Analysis of hydraulic instability of ANS involute fuel plates, 
17:28211 (R;US) 

Heating rates in reactor and spallation cold sources, 17:28001 
(RA;US) 

NEUTRON SOURCES 

See also NEUTRON GENERATORS 

Cold neutron source for the present Munich reactor, 17:28003 
(RA;US) 

Dosimetry for experiments, 17:30048 (R;US) 

Heating rates in reactor and spallation cold sources, 17:28001 
(RA;US) 

Lead slowing-down spectrometer coupled to electron linac, (1): 
Outline of the spectrometer, 17:29093 (RA;JP) 

Lead slowing-down spectrometer coupled to electron linac, (2): 
Neutron time behavior in lead, 17:29094 (RA;JP) 

Lead slowing-down spectrometer coupled to electron linac, (3): 
Neutron spectrum, 17:29095 (RA;JP) 


NICKEL 


On scaling and optimization of high-intensity, low-beam-loss RF 
linacs for neutron source drivers, 17:28004 (R;US) 
The Cornell University cold neutron beam facility: Design fea- 
tures, 17:28002 (RA;US) 
NEUTRON SPECTRA 
Effect of new cross section evaluations on neutron spectrum de- 
termination, 17:30093 (R;US) 
NEUTRON STARS 
Neutron stars, hybrid stars and the equation of state, 17:30037 
(RA;HU) 
Pion condensation and superfiuidity in neutron stars, 17:30039 
(RA;HU) 
NEUTRON TRANSFER 
TRAP - the quick-acting programme for the investigation of non- 
Stationary regimes of RBMK in three-dimensional geometry, 
17:28159 (R;UA;In Russian) 
NEUTRON TRANSPORT THEORY 
See also MULTIGROUP THEORY 
On the accuracy of benchmark transport calculations, 17:28194 
(IA;IL) 
Transport of neutrons in double random media, 17:28187 (IA;IL) 
NEUTRONS 
See also COLD NEUTRONS 
FAST NEUTRONS 
PHOTONEUTRONS 
SLOW NEUTRONS 
Blastomogenic and cytogenetic effects of low doses of neutron 
irradiations, 17:29825 (R;UA;In Russian) 
Double-crystal neutron small-angle scattering camera with posi- 
tion sensitive detector (PSD), 17:29190 (IA;CS) 
Neutron scattering investigation of the spin dynamics in the high 
Te superconducting system YBazCu3O¢,,, 17:30148 (IA;CS) 
Revision of (N,E)-scattering amplitude and neutron polarizability 
estimations from total cross sections of Bi and Pb, 17:30083 
(R;SU;In Russian) 
Short-time dynamics of polymers near the glass transition - in- 
vestigated by inelastic neutron scattering, 17:30145 (IA;CS) 
Small-angle neutron scattering of aqueous solutions of 2- 
butoxyethanol and non-ionic surfactants, 17:30147 (IA;CS) 
Study of He-bubble growth in MANET steel by small angle neu- 
tron scattering, 17:30164 (IA;CS) 
Study of the reaction x—p — wwn at p_-=36 GeV/c, 17:29991 
(R;SU) 
NEVADA 
A report on high-level nuclear waste transportation: Prepared 
pursuant to assembly concurrent resolution No. 8 of the 1987 
Nevada Legislature, 17:27709 (R;US) 
Report of the State of Nevada Commission on Nuclear Projects, 
17:27810 (R;US) 
NEVADA TEST SITE 
Estimating the water table under the Radioactive Waste Man- 
agement Site in Area 5 of the Nevada Test Site: The 
Dupuit-Forcheimer approximation, 17:27728 (R;US) 
Hydrology/Radionuclide Migration Program and related re- 
search activities: FY 1986 progress report, October 1, 
1985—September 30, 1986, 17:29500 (R;US) 
Interdisciplinary hydrogeologic site characterization at the 
Nevada Test Site, 17:29260 (R;US) 
NEW ENGLAND 
See USA 
NEW MEXICO 
Field verification of CO-foam: [Technical progress report], Jan- 
uary 1—March 31, 1992, 17:27553 (R;US) 
NEXT EUROPEAN TORUS 
See NET TOKAMAK 
NICKEL 
Control of catalytic hydrotreating selectivity with ammonia: 
[Quarterly] report, January 1, 1992—March 31, 1992, 
17:27297 (R;US) 
Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 2, January—March 1992, 17:27441 (R;US) 
Mechanism of hydrodenitrogenation (Part 11) beta-hydrygen 
elimination: Eleventh quarter report, April i—June 30, 1992, 
17:27291 (R;US) 
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NICKEL 


Mechanism of hydrodenitrogenation adsorption of piperidine on 
reduced molybdenum catalysts: Tenth quarterly report, Jan- 
uary 1—March 31, 1992, 17:27290 (R;US) 

Microbial recovery of metals from spent coal liquefaction cata- 
lysts: Quarterly report, October-December 1991, 17:27313 
(R;US) 

On annealing of Kr implanted Ni - an experimental study using 
RBS and channeling, 17:28679 (IA;AU) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, January 1, 1992— 
March 31, 1992, 17:27286 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, May 31, 1990— 
December 31, 1990, 17:27285 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technial progress report, January 1, 1992— 
March 31, 1992, 17:27287 (R;US) 

Survey of radioactivities induced by lithium ions, 17:30092 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 9, September 16, 1989- 
December 15, 1989, 17:27262 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 8, June 16, 1989-September 
15, 1989, 17:27261 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 10, December 16, 1989—March 
15, 1990, 17:27263 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report 6, December 16, 1988—March 15, 
1989, 17:27259 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 4, June 16, 1988-September 
15, 1988, 17:27266 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report 5, September 16, 1988—December 
15, 1988, 17:27258 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 11, March 16, 1990—June 15, 
1990, 17:27264 (R;US) 

X-ray photoelectron diffraction study of CO and NO adsorbed on 
Ni(111), 17:30168 (IA;CS) 

NICKEL ALLOYS 
See also ALLOY-FE46NI33CR21 
NICKEL BASE ALLOYS 

The assessment of non-metallic inclusions in steels and nickel 
alloys for ultra high vacuum applications, 17:30266 (R;GB) 

X-ray diffractometry of lanthanum-nickel-aluminum alloys: Part 
1, 17:28017 (R;US) 

NICKEL BASE ALLOYS 

See also HASTELLOYS 

A RBS-C study of the annealing of Mg implanted single crystal 
Ni, 17:30186 (IA;AU) 

NICKEL SULFIDES 

EPR and microwave absorption studies on chevrel phase com- 
pounds AxMo6S8 (A=Cu, Ni, (Cu Ni), Hg, U, Yb, Pb with 
1<x<4) and HgMo6S8=Cu**, 17:30137 (IA;IN) 

NIOBIUM 

Q-degradation in high purity niobium cavities: Dependence on 
temperature and RRR-value, 17:29089 (R;US) 

Stability and modification of passive films of new PUREX- 
materials. Final report, 17:28681 (I;DE;in German) 

NIOBIUM ALLOYS 

Processing and properties of Nb-Ti based alloys, 17:28654 

(R;US) 
NIPER 
See US NIPER 


NITRATES 
See also GADOLINIUM NITRATES 
IRON NITRATES 
URANYL NITRATES 
ZINC NITRATES 
Hydrothermal treatment of Hanford waste constituents, 
17:27805 (R;US) 
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Use of a mathematical model for prediction of optimum feeding 
strategies for in situ bioremediation, 17:27840 (R;US) 

NITRIC ACID ; 

Low level liquid waste treatment and recycle using acid fraction- 
ation, 17:27893 (R;US) 

Low level liquid waste treatment at the Idaho Chemical Process- 
ing Plant, 17:27901 (R;US) 

Seasonal change and chemical state of polar stratospheric 
aerosols, 17:29348 (RA;US) 

NITRIC OXIDE 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 2, January—March 1992, 17:27441 (R;US) 

Quantum-resolved stimulated surface reactions, 17:30193 
(R;US) 

NITROGEN 

A surface area/porosity investigation of four coals: Upper 
Freeport; Illinois No. 6; New Zealand Stockton; and Panther 
Valley: Quarterly technical progress report No. 11, April 1— 
June 30, 1990, 17:27361 (R;US) 

Low cost hydrogen/novel membrane technology for hydrogen 
separation from synthesis gas, Phase 1: Quarterly technical 
progress report for the period ending December 31, 1986, 
17:28010 (R;US) 

Low cost hydrogen/novel membrane technology for hydrogen 
separation from synthesis gas, Phase 1: Quarterly technical 
progress report for the period ending September 30, 1986 
(Poly(methyl pentene) and poly(etherimide)), 17:28011 (R;US) 

Low cost hydrogen/novel membrane technology for hydrogen 
separation from synthesis gas: Task 1, Literature survey, 
17:28009 (R;US) 

Overview of property formulations for helium, nitrogen, lithium, 
and lithium-lead in ATHENA/MOD1 with comparison of calcu- 
lated properties to measured properties, 17:30259 (R;US) 

NITROGEN 14 TARGET 

Surface composition of biomedical components by ion beam 

analysis, 17:28831 (IA;AU) 
NITROGEN DIOXIDE 

Quantum-resolved stimulated surface reactions, 
(RUS) 

Toxic vapor cloud impacts from accidental releases of anhy- 
drous ammonia and nitrogen dioxide at the ICPP NO, 
Abatement Facility, 17:29364 (R;US) 

NITROGEN FIXATION 

[Organization and regulation of the genes for nitrogen fixation in 
Rhodopseudomonas capsulata]: Progress report, [June 5, 
1989-—June 4, 1991], 17:28023 (R;US) 

NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
Air Pollution Abatement 

Required development and installation of NO, abatement pro- 

cess at the Idaho Chemical Processing Plant, 17:27885 (R;US) 
Air Pollution Control 

An experimental study of NO, recycle in the NOXSO flue gas 
cleanup process: Quarterly technical progress report, Jan- 
uary 1-March 31, 1992, 17:27447 (R;US) 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, January 1—March 
31, 1992, 17:27431 (R;US) 

Coal reburning for cyclone boiler NO, control demonstration: 
Quarterly report No. 8, January, February, and March 1992, 
17:27419 (R;US) 

Cross-fiow filter-sorbent catalyst for particulate, SO2 and NO, 
control: Second quarter technical progress report, 17:27427 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: Sixth quarterly technical progress report, 17:27428 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: Seventh quarterly technical progress report, 
17:27429 (R;US) 


17:30193 





Cross-fiow, filter-sorbent catalyst for particulate, SO. and NO, 
control: First quarterly technical progress report, 1990, 
17:27426 (R;US) 

Development of a reburning boiler process model: Second 
quarterly progress report, January 1, 1992—March 31, 1992, 
17:27440 (R;US) 

Development of advanced NO, control concepts for coal-fired 
utility boilers: Quarterly technical progress report No. 5, Octo- 
ber 1—December 31, 1991, 17:27432 (R;US) 

Direct catalytic of nitric oxide: Quarterly technical 
progress report No. 2, January—March 1992, 17:27441 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report no. 6, September 1, 1988-November 30, 
1988, 17:27393 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report no. 8-A, June 1—August 31, 1989, 17:27394 
(R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 10, January 19-March 31, 1990, 
17:27395 (R;US) 

Full-Scale Demonstration Low-NO, Cell™ Burner retrofit: Quar- 
terly report No. 5, October 1, 1991—December 31, 1991, 
17:27435 (R;US) 

Full-scale demonstration Low-NO, Cell™ Burner retrofit: Quar- 
terly report No. 6, January 1, 1992—March 31, 1992, 17:27436 
(R;US) 

Healy clean coal project: Quarterly technical progress report 
No. 5, January—March 1992, 17:27434 (R;US) 

Innovative Clean Coal Technology (ICCT): 180 MW demonstra- 
tion of advanced tangentially-fired combustion techniques for 
the reduction of nitrogen oxide (NOx) emissions from coal- 
fired boilers: Phase 1, Baseline tests, 17:27417 (R;US) 

Innovative Clean Coal Technology (ICCT): 180 MW demonstra- 
tion of advanced tangentially-fired combustion techniques for 


the reduction of nitrogen oxide (NOx) emissions from coal- 
fired boilers: Technical progress report, fourth quarter 1991, 


17:27418 (R;US) 

Innovative Clean Coal Technology (ICCT): Demonstration of Se- 
lective Catalytic Reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired 
boilers: Quarterly report No. 2, October-December 1990, 
17:27415 (R;US) 

Innovative clean coal technology (ICCT): Demonstration of se- 
lective catalytic reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired 
boilers: Quarterly report No. 3, January-March 1991, 
17:27416 (R;US) 

Integrated dry NO,/SO2 emissions control system: Quarterly re- 
port No. 4, October 1—-December 31, 1991, 17:27439 (R;US) 
Integrated dry NO,/SO2 emissions control system: Quarterly re- 
port No. 4, October 1—-December 31, 1991, 17:27438 (R;US) 
LIMB Demonstration Project Extension: Quarterly report No. 6, 

August-October, 1988, 17:27398 (R;US) 

LIMB Demonstration Project Extension: Quarterly report No. 7, 
November and December, 1988, and January, 1989, 
17:27399 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 10, 
August, September, and October, 1989, 17:27401 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 3, 
November, December 1987—January 1988, 17:27396 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 5, 
May, June and July 1988, 17:27397 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 8, 
February, March, and April, 1989, 17:27400 (R;US) 

Low-rank coal research: Final technical report, April 1, 1988— 
June 30, 1989, including quarterly report, Aprit-June 1989, 
17:27390 (R;US) 

Modeling of integrated environmental control systems for coal- 
fired power plants: Technical progress report, 17:27402 (R;US) 

Modeling of integrated environmental control systems for coal- 
fired power plants: Final report, 17:28122 (R;US) 

Process and apparatus using two-stage boiler injection for re- 
duction of oxides of nitrogen, 17:29404 (PA;CA) 


NITROUS OXIDE 


Proof of concept testing of an integrated dry injection system for 
SO,/NO, control: Quarterly technical progress report, April- 
June, 1989, 17:27406 (R;US) 

Proof of concept testing of an integrated dry injection system for 
SO,;/NO, control: Quarterly technical progress report, July— 
September 1990, 17:27407 (R;US) 

Proof of concept testing of an integrated dry injection system for 
SO2/NOx control: Quarterly technical progress report, 
October-December 1991, 17:27408 (R;US) 

The NO, Abatement Program at the Idaho Chemical Processing 
Plant, 17:27910 (R;US) 

Alr Pollution Monitoring 

Tropospheric nitrogen oxide measurements at Barrow, Alaska, 

17:29349 (RA;US) 
Biosynthesis 

Tenth international symposium on environmental biogeochem- 
istry: Final technical report, December 15, 1990—December 
14, 1991, 17:28030 (R;US) 

Emission 

A study of the interaction of the flow field and the fuel jet in par- 
ticulate formation as related to diesel engines: Quarterly 
technical progress report, July 15, 1988—October 15, 1988, 
17:28615 (R;US) 

A study of the interaction of the flow field and the fuel jet in particu- 
late formation as related to diesel engines: Quarterly technical 

progress report, April 15, 1988—July 15, 1988, 17:28618 (R;US) 

A study of the interaction of the flow field and the fuel jet in par- 
ticulate formation as related to diesel engines: Quarterly 
technical progress report, October 16, 1987—January 15, 
1988, 17:28617 (R;US) 

A study of the interaction of the flow field and the fuel jet in par- 
ticulate formation as related to diesel engines: Quarterly 
technical progress report, July 16, 1987—October 16, 1987, 
17:28616 (R;US) 

A study of the interaction of the flow field and the fuel jet in par- 
ticulate formation as related to diesel engines: Final report, 
[16 July 1987-15 July 1991], 17:28619 (R;US) 

Energy and environmental scenarios for Poland up to 2015: An 
analysis performed with the EFOM-ENV/GAMS model, 
17:28389 (R;NL) 

Environmental impact assessment at the Coal-Fired Flow Facil- 
ity, 17:28492 (R;US) 

Estimating monthly and state-level NO,, SO2, VOC and CO2 
emissions using the MSCET database, 17:29274 (R;US) 

Function and field property of online measurement meters: Fi- 
nal report, 17:28120 (R;Fl;In Finnish) 

National Energy Outlooks 1990-2015, 17:28445 (R;NL;In Dutch) 

[Pulsed atmospheric fluidized bed combustion (PAFBC)]: Tech- 
nical progress report, February 1989-April 1989, 17:27482 
(R;US) 

instruments 

Function and field property of online measurement meters: Fi- 

nal report, 17:28120 (R;Fi;In Finnish) 
Monitoring 

Effiuent monitoring systems for the ICPP Fiuorinel and Storage 

Facility (FAST), 17:27718 (R;US) 
Reduction 

A novel carbon-based process for flue gas cleanup: Third quar- 
terly technical progress report, January 1—March 31, 1992, 
17:27448 (R;US) 

Cross-fiow, filter-sorbent catalyst for particulate, SO. and NO, 
control: Sixth quarterly technical progress report, 17:27428 
(R;US) 

Removal 

A novel carbon-based process for flue gas cleanup: Third quar- 
terly technical progress report, January 1—March 31, 1992, 
17:27448 (R;US) 

X-Ray Diffraction 

X-ray photoelectron diffraction study of CO and NO adsorbed on 

Ni(111), 17:30168 (IA;CS) 
NITROUS OXIDE 

The Hanford Site high-level tank waste data specification pro- 

cess, 17:27884 (R;US) 
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NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR SPECTROMETERS 
Solid-state NMR imaging system, 17:29234 (PA;US) 
NON-DISPERSIVE ION WAVES 
See ION ACOUSTIC WAVES 
NON-INDUCTIVE CURRENT DRIVE 

See also LOWER HYBRID CURRENT DRIVE 

Variational full wave calculation of fast wave current drive in 
Dill-D using the ALCYON code, 17:30220 (R;US) 

NON-PROLIFERATION TREATY 

Nuclear weapons and non-proliferation, 17:27965 (IA;XA) 

Nuclear weapons and non-proliferation, 17:27966 (IA;XA) 

Nuclear weapons and non-proliferation, 17:27967 (IA;XA) 

Nuclear weapons and non-proliferation, 17:27965 (1A;XA) 

Nuclear weapons and non-proliferation, 17:27964 (IA;XA) 

NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE ANALYSIS 
See also ELECTRON MICROPROBE ANALYSIS 
ION MICROPROBE ANALYSIS 
ION SCATTERING ANALYSIS 
RADIATION SCATTERING ANALYSIS 

7th Australian conference on nuclear techniques of analysis: 
Proceedings, 17:28817 (1;AU) 

Automated assay of uranium solution concentration and enrich- 
ment, 17:27974 (R;US) 

NONLUMINOUS MATTER 

Search for cosmic ray magnetic monopoles and development of 
crystal acoustic detectors for neutrino physics and dark matter 
searches: Final technical report, July 1, 1982—April 30, 1990, 
17:30008 (R;US) 

NORTH AMERICA 
See also CANADA 
MEXICO 
USA 

Project CELIA: Climate and environment of the last interglacial 
(Isotope stage 5) in Arctic and subarctic North America, 
17:29681 (RA;US) 

NORTHERN HEMISPHERE 

interannual changes in Northern hemisphere tropospheric tem- 
peratures, 1960-1989, 17:29292 (RA;US) 

interannual variability of the January meridional heat transport by 
planetary waves in the northern latitudes, 17:29293 (RA;US) 

NORTHWEST TERRITORIES 

Contemporary climate change in the Mackenzie valley, N.W.T. 

and the impact upon permafrost, 17:29455 (RA;US) 
NORWAY 

AGASP-IIl, polar lows and CEAREX Norwegian arctic flight pro- 
gram, Spring 1989, 17:29344 (RA;US) 

Critical loads for soils in Norway: Analyses of soils data from 
eight Norwegian catchments, 17:29577 (R;NO) 

Possible computational improvements in a stochastic dynamic 
programming model for scheduling of offshore petroleum 
fields, 17:28422 (1;NO) 

Probabilistic evaluation of frequency of collision between ships 
and offshore platforms, 17:27568 (I;NO) 

NOVA FACILITY 

High energy x-ray imaging diagnostic on Nova, 17:30284 (R;US) 

Nova Upgrade Facility for ignition and gain: LLNL ICF Program: 
Revision 1, 17:30288 (R;US) 

Nova Upgrade: A proposed ICF facility to demonstrate ignition 
and gain: LLNL ICF Program, Revision 1, 17:30287 (R;US) 

NOZZLES 

Advanced atomization concept for CWF burning in small com- 
bustors, Phase 2: Final technical report, 17:27506 (R;US) 

Low temperature SO2 removal with solid sorbents in a Circulat- 
ing Fluidized Bed Absorber: Quarterly report, March 1992, 
17:27349 (R;US) 

NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NSLS 

National Synchrotron Light Source angiography personnel pro- 

tection interlock, 17:29791 (R;US) 
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NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CASCADES 

See also GAMMA CASCADES 

CASIM: simulates hadronic cascade transport, 
(CM;US) 

NUCLEAR CHEMISTRY 
Institute of Nuclear Chemistry, Mainz University. Annual report 
1991, 17:30296 (R;DE;In German) 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 

BROND-2. USSR Evaluated Neutron Data Library, 17:30070 
(R;XA) 

ENDF/B-6. The U.S. Evaluated Nuclear Data Library for Neu- 
tron Reaction Data by the US National Nuclear Data Center - 
including revisions up to Sept. 1991: Summary of contents, 
17:30071 (R;XA) 

Index to BROND-2, CENDL-2, ENDF/B-6, JEF-1, JENDL-3, 
17:30075 (R;XA) 

Index to the IAEA-NDS-Documentation Series, 17:30402 (R;XA) 

NUCLEAR DECAY 
See also BETA DECAY 
SPONTANEOUS FISSION 

ALICE/LIVERMORE82:  precompound compound decay, 
17:30366 (CM;US) 

Intermittency in the multi-fragmentation of hot nuclei, 17:30047 
(RA;HU) 

NUCLEAR DEFORMATION 
From superdeformation to clusters, 17:30024 (R;US) 
NUCLEAR DISARMAMENT 

Report of the disarmament commission: General assembly, offi- 
cial recors: 46 session, Suppl. no. 42 (A/46/42), 17:28630 
(1;XU) 

NUCLEAR ENERGY 

Chile’s nuclear public education programme, 17:28437 (IA;XA) 

DOE International Technology Exchange Program (ITEP): Tech- 
nical integration of sensor technology development, 17:28427 
(R;US) 

Energy options. Preparing for an uncertain future, 17:28429 (I;CA) 

Nuclear energy: A balance of power: Strategies presented at 
the IAEA public information forum held in Vienna, Austria, 11- 
13 September 1991, 17:28430 (1;XA) 

Nuclear power. A cornerstone of energy security, 17:28428 (1;CA) 

Opening remarks, 17:28431 (IA;XA) 

Opposition crosses borders, 17:28432 (IA;XA) 

Some interesting aspects of nuclear power economics, 
17:28184 (IA;IL) 

NUCLEAR EXPLOSION DETECTION 

High-speed test station for solid-state imagers, 17:29266 (R;US) 

Infrasonic monitoring of UGTs and earthquakes for discrimina- 
tion, 17:29267 (R;US) 

NUCLEAR EXPLOSIONS 

Effects of source-region phenomenology on seismic discrimina- 
tion, 17:29265 (R;US) 

Foreign asset evaluation: A5 test report, 17:29252 (R;US) 

High-frequency P wave spectra from explosions and earth- 
quakes, 17:29873 (RA;US) 

Interdiscipiinary hydrogeologic site characterization at the 
Nevada Test Site, 17:29260 (R;US) 

The delayed gamma environment produced by exoatmospheric 
nuclear weapons detonation, 17:29261 (R;US) 

NUCLEAR EXPLOSIVES 
APSTNG: Neutron interrogation for detection of explosives and 
drugs and nuclear and CW materials, 17:28633 (R;US) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
IRRADIATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
SURPLUS NUCLEAR FACILITIES 


17:30369 





A comparison of algorithms for anomaly detection in safeguards 
and computer security systems using neural networks, 
17:27970 (R;US) 

A transient flow model of compressible gas mixtures in a nu- 
clear fuel processing plant, 17:27660 (R;US) 

Anomaly detection in an automated safeguards system using 
neural networks, 17:27973 (R;US) 

Is there a large risk of radiation? A critical review of pessimistic 
claims, 17:28399 (R;US) 

Maintaining continuity of knowledge on safeguards samples, 
17:27985 (R;US) 

Proceedings of the Seminar on Methods and Codes for Assess- 
ing the off-site consequences of nuclear accidents. Volume 1, 
17:28333 (R;XE) 

Report to congress on abnormal occurrences: January—March 
1992: Volume 15, No. 1, 17:28341 (R;US) 

Review of Department of Energy HEPA filter test activities, FY 
1990-FY 1992, 17:28937 (R;US) 

Seismic evaluation of a diesel generator system at the Savannah 
River Site using earthquake experience data, 17:28355 (R;US) 

Solution mixing in geometrically-favorable tankage, 17:27953 
(R;US) 

Technology Development for the US/DOE CRWMS, 17:27866 
(R;US) 

The application of NRC regulations to the SIS Project: A case 
study for DOE PwU facilities?, 17:27994 (R;US) 

The selection of probabilistic safety assessment techniques for 
non-reactor nuclear facilities, 17:27704 (R;US) 

NUCLEAR FIREBALLS 

A covariant coalescence model for relativistically expanding fire- 

balls, 17:30038 (RA;HU) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 


NUCLEAR FUELS 
See also SPENT FUELS 
ENDF/B-V! 255U data testing, 17:28191 (IA;IL) 


Fuel performance annual report for 1989: Volume 7, 17:28210 
(R;US) 
Fuel performance comparison between Savannah River reactors 
and the US commercial nuclear reactors, 17:28228 (R;US) 
lon chromatographic separation of radiostrontium from nuclear 
fuel reprocessing solutions of high ionic strength, 17:27686 
(R;US) 
Nuclear fuels for very high temperature applications, 17:28174 
(R;US) 
Process analysis for controlling and improving nuclear fuel dis- 
solution, 17:27689 (R;US) 
Remote analyses of highly radioactive samples by x-ray fluores- 
cence, 17:27905 (R;US) 
Structural integrity of a confinement vessel for testing nuclear 
fuels for space propulsion, 17:28175 (R;US) 
The Remote Analytical Laboratory: Lessons learned, 17:27699 
(R;US) 
The SHIELD system user's manual, 17:28319 (R;US) 
NUCLEAR LIABILITY 
Review of the nuclear liability act, 17:28335 (R;CA;In English, 
French) 
NUCLEAR MAGNETIC RESONANCE 
Automated pulsed R.F. spectrometer for NMR and NQR stud- 
ies, 17:29179 (IA;IN) 
NUCLEAR MATERIALS MANAGEMENT 
Authentication system for the JAERI Fast Critical Facility Ad- 
vanced Containment and Surveillance System, 17:27983 
(R;US) 
Ensuring system security through formal software evaluation, 
17:27969 (R;US) 
Fuzzy risk analysis for safeguards and network security, 
17:27972 (R;US) 
The nuclear materials control technology briefing book, 
17:27962 (R;US) 
NUCLEAR MATTER 
Hadron-quark phase transition with the momentum-dependent 
Yukawa interaction for hadrons, 17:30036 (RA;HU) 


NUCLEAR POWER PLANTS 
Maintenance 


Matter density distribution in atomic nuclei as illuminated by high 
energy hadrons, 17:30035 (R;SU) 

Pion condensation and superfluidity in neutron stars, 17:30039 
(RA;HU) 

NUCLEAR MEDICINE 

Nuclear medicine and imaging research (instrumentation and 
quantitative methods of evaluation): Progress report, January 
15, 1992—January 14, 1993, 17:29735 (R;US) 

Report to congress on abnormal occurrences: January—March 
1992: Volume 15, No. 1, 17:28341 (R;US) 

NUCLEAR PHYSICS 
A program in Medium-Energy Nuclear Physics, 17:30065 (R;US) 
JINR rapid communications: Collection, 17:30021 (R;SU) 
NUCLEAR POISONS 

Design of a neutron poison monitor system (NPMS) of maxi- 

mum sensitivity, 17:29215 (R;US) 
NUCLEAR POWER 

Reaching the middle 40%: A Canadian perspective, 17:28434 
(IA;XA) 

The French experience: 
17:28435 (IA;XA) 

NUCLEAR POWER PLANTS 
Control Rooms 

Reviewing the impact of advanced control room technology, 

17:28215 (R;US) 
Cooling Ponds 

UHS: Ultimate heat sink cooling pond and spray pond analysis 
models, 17:30375 (CM;US) 

UHS: Ultimate heat sink cooling pond and spray pond analysis 
models, 17:30377 (CM;US) 

UHS: Ultimate heat sink cooling pond and spray pond analysis 
models, 17:30376 (CM;US) 

Electric Generators 

Emergency diesel starting system monitor: Applications, 

17:28220 (R;US) 
Fire Hazards 

An estimation of fire danger of ignition sources in nuclear power 
plant (NPP) premises, 17:28132 (R;UA;In Russian) 

The problems of fire protection in nuclear power plant, 17:28131 
(R;UA;In Russian) 

Fire Prevention 

The problems of fire protection in nuclear power plant, 17:28131 

(R;UA;In Russian) 
Fuel Elements 

Fuel performance annual report for 1989: Volume 7, 17:28210 

(R;US) 
Health Hazards 

Is there a large risk of radiation? A critical review of pessimistic 

claims, 17:28399 (R;US) 
Maintenance 

A process for risks focused maintenance, 17:28130 (RA;XA) 

Decision system for effective plant maintenance, 
17:28135 (RA;XA) 

Degradation mode analysis: An approach to establish effective 
predictive maintenance tasks, 17:28128 (RA;XA) 

Development of reliability centered maintenance (RCM) 
methodology for the Electricite de France Nuclear Plants: A 
pilot application to the CVCS system, 17:28141 (RA;XA) 

Effective maintenance as a tool for nuclear power plant equip- 
ment and systems reliability management, 17:28125 (RA;XA) 

Important decisions in reliability centered maintenance (RCM) 
program planning: Inception to implementation, 17:28127 
(RA;XA) 

International maintainability standards, 17:28126 (RA;XA) 

Present status of reliability centered maintenance (RCM) in 
Japan, 17:28133 (RA;XA) 

Procedure for the arrangement of the reliability centered mainte- 
nance (RCM) activity at the Paks Nuclear Power Plant, 
17:28140 (RA;XA) 

Reliability centered maintenance (RCM) at Southern California 
Edison, 17:28139 (RA;XA) 

Risk analysis enhancement via computer 
17:28129 (RA;XA) 


Nuclear energy/electricity ads, 
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NUCLEAR POWER PLANTS 
Management 


t 
The Nuclear Organization and Management Analysis Concept 
methodology: Four years later, 17:30300 (R;US) 


Commercial nuclear power reactors in the United States: 31 
December 1990: Revision 54, Supplement, 17:28123 (R;US) 
Neural Networks 
Recent advances and future directions of neural network appli- 
cation in nuclear power plants, 17:28192 (IA;IL) 
Nuclear Fuels 
Fuel performance comparison between Savannah River reactors 
and the US commercia! nuclear reactors, 17:28228 (R;US) 
Radioactive Effiuents 
Leach studies on cement-solidified ion exchange resins from 
decontamination processes at operating nuclear power sta- 
tions, 17:28224 (R;US) 
Reactor Accidents 
Developing and assessing accident management plans for 
nuclear power plants: Evaluation of a prototype process: Vol- 
ume 2, 17:28352 (R;US) 
Report to congress on abnormal occurrences: January—March 
1992: Volume 15, No. 1, 17:28341 (R;US) 
Reactor Components 
Evaluation of inservice inspection examinatiions, 17:28178 
(R;US) 
Reactor Licensing 
NRC Regulatory Agenda: Quarterly report, April-June 1992: 
Volume 11, No. 2, 17:28183 (R;US) 
Reactor Maintenance 
Safety related maintenance in the framework of the reliability 
centered maintenance concept, 17:28124 (R;XA) 
Reactor Safety 
Issues affecting advanced passive light-water reactor safety 
analysis, 17:28328 (R;US) 
Risk Assessment 
Methods for external event screening quantification: Risk Meth- 
ods Integration and Evaluation Program (RMIEP) methods 
development, 17:28347 (R;US) 
Risk analysis enhancement via computer 
17:28129 (RA;XA) 
Seismic Effects 
Part 1, Use of seismic experience and test data to show rugged- 
ness of equipment in nuclear power plants; Part 2, Review 
procedure to assess seismic ruggedness of cantilever bracket 
cable tray supports, 17:28354 (R;US) 
SHC: Seismic/hazard characterization eastern U.S., 17:30374 
(CM;US) 
Surveillance 
Current nuclear industry practices with regard to the integration 
of surveillances, 17:28179 (R;US) 
System Failure Analysis 
Degradation mode analysis: An approach to establish effective 
predictive maintenance tasks, 17:28128 (RA;XA) 
Valves 
Analysis of a 16-inch globe valve with eroded walls, 17:28325 
(R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR QUADRUPOLE RESONANCE 
Automated pulsed R.F. spectrometer for NMR and NQR stud- 
ies, 17:29179 (1A;IN) 
NUCLEAR REACTION ANALYSIS 
Conference on instrumental activation analysis IAA 92: Ab- 
Sstracts, 17:28813 (I;CS) 
High plateau nuclear-enhanced backscattering spectrometry, 
17:30052 (IA;AU) 
NUCLEAR REACTION ANALYZERS 
Analysis of spent, highly enriched reactor fuel by delayed neu- 
tron interrogation, 17:27690 (R;US) 
NUCLEAR REACTION KINETICS 
Collective flow in a cylindrically symmetric expansion geometry 
and its influence on particle spectra, 17:30054 (RA;HU) 


applications, 
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NUCLEAR REACTIONS 
See also COLD FUSION 
HEAVY ION FUSION REACTIONS 
PHOTONUCLEAR REACTIONS 
PRECOMPOUND-NUCLEUS EMISSION 
Coupled channel model, unitarity of s-matrix and fluctuations of 
cross sections, 17:30053 (R;SU;In Russian) 

NUCLEAR REACTORS 

See REACTORS 
NUCLEAR SAFETY 

See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 

See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 

Compton suppression tests on Ge and BGO prototype detectors 
for gammasphere, 17:30029 (R;US) 

Nuclear structure models: Applications and development: 
Progress report, November 1, 1991—June 30, 1992, 17:30031 
(R;US) 

Strong interactions studies with medium energy probes: 
Progress report, December 1, 1988—November 30, 1989, 
17:30030 (R;US) 

NUCLEAR THEORY 

Research in theoretical nuclear physics: Progress report, 
17:30020 (R;US) 

Theoretical nuclear physics: Progress report, July 1, 1991—June 
30, 1992, 17:30068 (R;US) 

NUCLEAR TRADE 

Communications received from certain member states regard- 
ing guidelines for the export of nuclear material, equipment 
and technology, 17:27991 (R;XA) 

Project and supply agreement: Agreement of 28 February 1992 
between the International Atomic Energy Agency and the 
Governments of the Syrian Arab Republic and the People’s 
Republic of China concerning the transfer of a miniature neu- 
tron source reactor and enriched uranium, 17:27992 (R;XA) 

NUCLEAR TRANSMUTATION 

See TRANSMUTATION 
NUCLEAR WASTES 

See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 

See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 

Development report for the MC4265 Warhead Programmer, 
17:29262 (R;US) 

Environmentally Conscious Manufacturing (ECM), 17:28583 
(R;US) 

Fiber optic barrier integrity monitor, 17:28635 (R;US) 

Robotics applications for the staging of weapon components, 
17:28949 (R;US) 

Transportable, modular, high security vault utilizing pin connec- 
tions, 17:29263 (R;US) 

NUCLEAR WEAPONS PROLIFERATION 

See PROLIFERATION 

NUCLEI 
See also DEFORMED NUCLEI 
LIGHT NUCLEI 
MAGIC NUCLEI 

Critical assessment of nuclear mass models, 17:30041 (R;US) 

Distortions of parton distribution due to multiquark effects, 
17:29957 (R;US) 

Extrapability of nuclear mass models, 17:30042 (R;US) 

Theories of extended objects and composite models of parti- 
cles, 17:29924 (R;XA) 

NUCLEON-NUCLEON POTENTIAL 
Laser Electron Gamma Source Facility biennial progress report, 
June 1992, 17:30063 (R;US) 
NUCLEONS 
See also NEUTRONS 
PROTONS 

A polarized look at nucleons: Laser electron gamma source, 
17:29971 (R;US) 

Experiments on nucleon spin-dependent structure functions, 
17:30006 (R;US) 





Nucleon structure in the Generalized Skyrme Model with explicit 
scalar dilaton-quarkonium meson, 17:29949 (R;XA) 
NUCLEOTIDE DEHYDROGENASES 
Nitrogen control of chloroplast development and differentiation: 
Annual progress report, 17:28041 (R;US) 
NUCLEOTIDES 
Single molecule detection using charge-coupled device array 
technology: Technical progress report, 17:28793 (R;US) 
NUTS 
Irradiation disinfestation of dried fruits and nuts: Final report, 
17:29755 (R;US) 
NUTS (MECHANICAL) 
See FASTENERS 


Oo 


0 CODES 
ORNL RAIL & BARGE DB: Network database, 17:30343 (CM;US) 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESERVATION 
Integrated test schedule for buried waste integrated demonstra- 
tion, 17:27780 (R;US) 
Resource management plan for the Oak Ridge Reservation: 
Volume 27, Wildlife Management Plan, 17:29586 (R;US) 
Status report: A hydrologic framework for the Oak Ridge Reser- 
vation, 17:29593 (R;US) 
Well plugging and abandonment plan for Waste Area Grouping 
6 at Oak Ridge National Laboratory, Oak Ridge, Tennessee: 
Environmental Restoration Program, 17:29583 (R;US) 
OBRIGHEIM REACTOR 
Kernkraftwerk Obrigheim GmbH. Annual report 1990, 17:28142 
(1;DE;In German) 
OCCUPANTS 
In-vivo measurements of Pb-210 to determine cumulative expo- 
sure to radon daughters: A pilot study: Final report, 1 March, 
1990—May 31, 1991, 17:29797 (R;US) 
OCCUPATIONAL EXPOSURE 
A statistical analysis of personnel contaminations in 200 Area 
facilities, 17:29506 (R;US) 
IMPACTS-BRC 2.1: Analyses of potential radiological impacts, 
17:30372 (CM;US) 
Radiological information management system (RadiMS), 
17:27954 (R;US) 
OCCUPATIONAL SAFETY 
Questionnaire concerning the protection of persons employed 
looking at safety according to the Accident Ordinance, 
17:29854 (|;DE;in German) 
Safety at work-third edition, 17:29830 (R;IL;in Hebrew) 
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION 
See US OSHA 
OCEAN THERMAL ENERGY CONVERSION 
Ocean Energy Program Overview, Fiscal years 1990-1991: 
Programs in utility technologies, 17:28052 (R;US) 
OCEANIC CIRCULATION 
A coupled, zonally averages atmosphere-ocean model: Variabil- 
ity of the thermohaline circulation, 17:29642 (RA;US) 
IOC-WMO Intergovernmental WOCE panel. First session, 
17:29691 (R;XU) 
Mathematical modeling in studies of Arctic Ocean circulation, 
17:29645 (RA;US) 
The Arctic Ocean eigen oscillations, 17:29657 (RA;US) 
OCEANIC CRUST 
Seismic imaging of anisotropic cracks in the upper oceanic crust 
at the East Pacific Rise: Final report, 17:29860 (R;US) 
OCEANOGRAPHY 
EPOS - A new approach to international cooperation, 17:29665 
(RA;US) 
OCEANS 
See SEAS 
ODOCOILEUS 
See DEER 


OIL SHALES 


OFF-GAS SYSTEMS 

The NO, Abatement Program at the Idaho Chemical Processing 

Plant, 17:27910 (R;US) 
OFFSHORE OPERATIONS 

Air quality (Degradation of air quality resources resulting from oil 
and gas developments), 17:27590 (RA;US) 

Fish and fisheries resources (Impacts to marine fisheries as a 
result of offshore oil and gas development), 17:27594 (RA;US) 

Geology and hazards (Geologic characterization and hazards of 
offshore oil and gas sites), 17:27588 (RA;US) 

Life cycle model for offshore installations for use in prospect 
evaluation, 17:27569 (R;DK) 

Protected species (impacts of offshore oil and gas development 
on endangered species), 17:27585 (RA;US) 

Water quality (Water quality degradation resulting from offshore 
oil and gas development), 17:27591 (RA;US) 

OFFSHORE PLATFORMS 

Currents and wave forces on ships and marine structures, 
17:30385 (1;NO) 

Wave loading on ships and platforms at a small forward speed, 
17:30386 (I;NO) 

OFFSPRINGS 
See PROGENY 
OHIO 

An aerial radiological survey of the former Chemetron factory 
site and surrounding area, Newburgh Heights, Ohio: Date of 
survey: April 1991, 17:29508 (R;US) 

Mound ambient air surveillance program: Description and path 
forward, 17:29384 (R;US) 

OHMIC PLASMA HEATING 

See JOULE HEATING 
OHMIC RESISTANCE 

See ELECTRIC CONDUCTIVITY 
OIL BURNERS 

Method of feeding back exhaust gases in oil and gas burners, 
17:29012 (PA;CA) 

OIL FIELDS 

Managing reservoir uncertainties, 17:27572 (I;NO) 

Possible computational improvements in a stochastic dynamic 
programming model for scheduling of offshore petroleum 
fields, 17:28422 (|;NO) 

Reserves Information Gathering System user's guide: Respon- 
dent user's guide for Form ElA-23 “Annual Survey of Domestic 
Oil and Gas Reserves,” survey year 1991, 17:27521 (R;US) 

OIL RESIDUES 

See PETROLEUM RESIDUES 
OIL SAND OILS 

See BITUMENS 
OIL SANDS 

Techno-Economic evaluation of the ROPE@ process, 17:27620 
(RA;US) 

OIL SHALE INDUSTRY 

Assessment of industry needs for oil shale research and devel- 
opment: Final report, 17:28459 (R;US) 

OIL SHALE PROCESSING PLANTS 
Prospects for a Western oil shale proof-of-concept facility, 
17:27619 (RA;US) 
OIL SHALE WASTE WATER 
See Oil SHALES 
WASTE WATER 
OIL SHALES 

Characterization of petroleum source rocks by pyrolysis-mass 
spectroscopy gas evolution profiles, 17:27529 (R;US) 

Disequilibria phenomenon in the uranium disintegration series - 
northern Negev oil shales, 17:29562 (IA;IL) 

Pressurized fluidized-bed hydroretorting of Eastern oil shales: 
Progress report, December 1991—February 1992, 17:27616 

R;US 

rimateet fluidized-bed hydroretorting of eastern oil shales: 

Progress report, September-November 1991, 17:27615 
R;US 

nideniats Disequilibrium of uranium series in oil shales using 

high resolution gamma spectrometry, 17:29564 (IA;IL) 
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OIL SHALES 


The development of an integrated multistage fluid bed retorting 
process: Annual report, September 1990—September 1991, 
17:27617 (R;US) 

The development of an integrated multistage fluid bed retorting 
process: Technical report, January 1, 1992—March 31, 1992 
(Kentort Il process—50-Ib/hr.), 17:27618 (R;US) 

OIL SPILL FINGERPRINTING 

See OIL SPILLS 

OIL SPILLS 

Coastal impacts (Impacts to coastal habitat and land uses re- 
sulting from oil and gas development), 17:27592 (RA;US) 

Device for the flow-through separation of oil from water with 
meander-shaped flow, 17:27595 (PA;CA) 

Physical oceanography and pollutant transport (Oceanography 
and its effects on offshore oil and gas impacts), 17:27589 
(RA;US) 

Remote sensing, 17:29580 (RA;US) 

Water quality (Water quality degradation resulting from offshore 
oil and gas development), 17:27591 (RA;US) 

OIL WELLS 
Carbon Dioxide Injection 

Field verification of CO2-foam: [Technical progress report], Jan- 
uary 1—March 31, 1992, 17:27553 (R;US) 

Predicted optimal well geometries for a carbon dioxide flood in a 
West Texas field unit, 17:27550 (R;US) 

Directional Drilling 

Predicted optimal well geometries for a carbon dioxide flood in a 

West Texas field unit, 17:27550 (R;US) 
Environmental Effects 

Anthropogenic structures in the geosystems (Landscapes) of 

the permafrost zone, 17:27581 (RA;US) 
Fluid injection 

Analysis of transient foam flow in 1-D porous media with com- 
puted tomography, 17:27537 (RA;US) 

Microvisualization of foam flow in a porous media, 17:27539 
(RA;US) 

Numerical simulation of well-to-well tracer flow test at nonunity 
mobility ratio, 17:27541 (RA;US) 

On the asymptotic behavior of sharp displacement fronts in lay- 
ered reservoirs, with negligible gravity effects, 17:27557 (I;NO) 

Gas Injection 

Gravity stable nitrogen displacement of oil, 17:27555 (|;DK) 

Process for confining steam injected into a heavy oil reservoir, 
17:27563 (PA;CA) 

Process for confining steam injected into a heavy oil reservoir 
having a thief zone, 17:27562 (PA;CA) 

Heating Systems 
Power sources for downhole electrical heating, 17:28964 (PA;CA) 
Microbial Eor 

Enhanced oil recovery and applied geoscience research program: 
Quarterly report, January—March, 1992, 17:27552 (R;US) 

Quantitation of microbial produces and their effectiveness in en- 
hanced oil recovery: Annual report, 17:27549 (R;US) 

Miscible-Phase Displacement 

Experimental validation of a new method for optimizing miscible 
flooding of stratified reservoirs, 17:27556 (1;NO) 

Scale-up of miscible flood processes: [Quarterly report], Jan- 
uary 1—April 31, 1992, 17:27554 (R;US) 

Steam Injection 

Electromagnetic thermal front imaging during enhanced oil re- 
covery, 17:27544 (RA;US) 

Heat losses in steam injection wells, 17:27543 (RA;US) 

Light oi! steamflooding - Effect of wettability on steamflood per- 
formance, 17:27542 (RA;US) 

Process for confining steam injected into a heavy oil reservoir, 
17:27563 (PA;CA) 

Process for confining steam injected into a heavy oil reservoir 
having a thief zone, 17:27562 (PA;CA) 

Steam-foam studies in the presence of residual oil, 17:27538 
(RA;US) 

Study of residual oil saturation for steam injection and fuel con- 
centration for in-situ combustion, 17:27536 (RA;US) 

—— laboratory steam injection model, 17:27540 
(RA;US) 


726 ERA Vol. 17, No. 10 


OILS 
See also INSULATING OILS 
LUBRICATING OILS 
WASTE OILS 

Estimation of matter fluxes in the river-sea and ocean-atmosphere 
systems for Okhotsk and Bering seas, 17:29666 (RA;US) 

Treatment and conditioning of radioactive organic liquids: Tech- 
nical manual for the management of low and intermediate 
level wastes generated at small nuclear research centres and 
by radioisotope users in medicine, research and industry, 
17:27789 (R;XA) 

OLEFINS 
See ALKENES 
OLIVINE 
A study of experimental simulation of mantle metasomatism by 
the proton microprobe, 17:28832 (IA;AU) 
OLIVINES 
See OLIVINE 
OMEGA-783 MESONS 

Description of w+32, 6-32, n>xtx— and KL +2*x— + de- 
cays within the Nambu-Jona-Lasinio model, 17:29993 (RA;SU) 

Study of the reaction x~p — wwn at p,- =36 GeV/c, 17:29991 
(R;SU) 

OMEGA-784 RESONANCES 

See OMEGA-783 MESONS 
ON-LINE COMPUTERS 

See COMPUTERS 
ONIONS 

Effect of low doses gamma irradiation on seed, bulblets and 

bulbs of onion, 17:29751 (R;SY;In Arabic) 
ONTARIO PHWR PICKERING-1 REACTOR 
See PICKERING-1 REACTOR 
OPERATION 

See also REACTOR OPERATION 

Carter Mountain-Thermopolis 230-kV Transmission Line 
project, Hot Springs County, Wyoming: Environmental as- 
sessment, 17:28374 (R;US) 

Effective root cause analysis, A view from a government facility, 
17:27687 (R;US) 

Implementation of process surety improvements at the ICPP 
through the Process Monitoring Computer System, 17:27693 
(R;US) 

OPERATION (REACTOR) 
See REACTOR OPERATION 
OPERATORS (MATHEMATICAL) 
See MATHEMATICAL OPERATORS 
OPTICAL EQUIPMENT 
Fiber optic barrier integrity monitor, 17:28635 (R;US) 
OPTICAL FIBERS 

Repeatable sensitivity of optical-time-domain-reflectometry- 
based strain measurement, 17:29223 (R;US) 

The infrared transmission of low-OH fibers while exposed to nu- 
clear radiations, 17:28783 (R;US) 

OPTICAL FILTERS 

Fabrication of high aspect ratio microstructures using MeV pro- 

ton beams, 17:29189 (IA;AU) 
OPTICAL PYROMETERS 

Uranium casting furnace automatic temperature control devel- 

opment, 17:29222 (R;US) 
OPTICAL SPECTROMETERS 

On-line chemical composition analyzer development: Phase 2, 

Final report, 17:28574 (R;US) 
OPTICAL SYSTEMS 

Appliances of high resolution thermovision systems, 17:29221 

(R;IT;In Italian) 
ORDNANCE 

Finite-difference analysis of a buried munitions storage bunker 
subject to direct lightning and comparison with experiment, 
17:29247 (R;US) 

Rocket-triggered lightning test of an earth-covered munitions 
storage bunker, 17:29257 (R;US) 

ORE PROCESSING 

Radiation exposures conditions in milling of ores from areas 

with abnormal contents of U and Th, 17:29819 (IA;AT) 





Surface analytical techniques applied to minerals processing, 
17:28825 (IA;AU) 
ORE RESERVES 
See RESERVES 
ORGANIC ACIDS 
Electrostatic control of acid mist emissions, 17:27387 (R;US) 
ORGANIC BROMINE COMPOUNDS 
Bromine and surface ozone atmospheric chemistry at Barrow, 
Alaska during Spring 1989, 17:29855 (RA;US) 
ORGANIC COMPOUNDS 
See also AROMATICS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
LIPIDS 
NUCLEOTIDES 
ORGANIC ACIDS 
ORGANIC MERCURY COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SILICON COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
An evaluation of vapor extraction of vadose zone contamination, 
17:29594 (R;US) 
Contamination of U.S. Arctic ecosystems by long-range trans- 
port of atmospheric contaminants, 17:29284 (RA;US) 
Economic Commission for Europe VOC Task Force. Emissions 
of volatile organic (VOC) from stationary sources 
and possibilities of their control. Final report, 17:29366 (1;DE) 
Estimating monthly and state-level NO,, SO2, VOC and CO. 
emissions using the MSCET database, 17:29274 (R;US) 
Geophysical monitoring of active hydrologic sses as part of 
the Dynamic Underground Stripping Project, 17:29605 (R;US) 


Laser-based studies with an ion-trap mass spectrometer: lon to- 
mography and analytical applications, 17:28848 (R;US) 


Molecular surface analysis by laser ionization of desorbed 
molecules, 17:28790 (R;US) 

Remedial Investigation Report for the Plating Shop Container 
Areas (S-334 and S-351) at the Oak Ridge, Y-12 Plant, Oak 
Ridge, Tennessee, 17:29503 (R;US) 

The Remote Analytical Laboratory: Lessons learned, 17:27699 
(R;US) 

The influence of interfacial properties on two-phase liquid flow of 
organic contaminants in groundwater: Progress report, Jan- 
uary 1, 1991—August 31, 1991, 17:29497 (R;US) 

Use of a mathematical model for prediction of optimum feeding 
strategies for in situ bioremediation, 17:27840 (R;US) 

Validation of estimation methods for physico-chemical charac- 
teristics of organic substances, 17:28873 (R;DE;in German) 

[Physiology and molecular biology of extracellular peroxidases, 
H2O02-generating system and deregulated mutants of Phane- 
rochaete chrysosporium]: Progress report, 17:29713 (R;US) 

ORGANIC MATTER 

See also PEAT 

Microbial mineralization in soils and plant material from Antare- 
tica, 17:29322 (RA;US) 

Portable acoustic wave sensors for volatile organic compounds, 
17:29236 (R;US) 

ORGANIC MERCURY COMPOUNDS 

The determination of methylmercury, total mercury and total se- 

lenium in human hair, 17:28814 (1;XU) 
ORGANIC NITROGEN COMPOUNDS 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Technical report, 1 December 1991-29 
February 1992, 17:27339 (R;US) 

Mechanism of hydrodenitrogenation H2-D2 exchange in re- 
duced molybdenum catalysts: Ninth quarterly report, October 

1—December 31, 1991, 17:27289 (R;US) 

Mechanism of hydrodenitrogenation adsorption of piperidine on 
reduced molybdenum catalysts: Tenth quarterly report, Jan- 

uary 1—March 31, 1992, 17:27290 (R;US) 


ORGANIC SULFUR COMPOUNDS 
Biodegradation 


[National Institute for Petroleum and Energy Research] monthly 
progress report for April 1992, 17:27559 (R;US) 
ORGANIC OXYGEN COMPOUNDS 
See also DIOXIN 
EPOXIDES 
ETHERS 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, January-March 1992, 
17:27333 (R;US) 

Fundamental studies of catalytic processing of synthetic liquids: 
Quarterly progress report, April 1, 1990-—June 30, 1990, 
17:27302 (R;US) 

Fundamental studies of catalytic processing of synthetic liquids: 
Quarterly progress report, January 1, 1990—March 31, 1990, 
17:27301 (R;US) 

ORGANIC PHOSPHORUS COMPOUNDS 
See also PHOSPHOLIPIDS 
Fungal degradation of organophosphorous 
17:29840 (R;US) 
ORGANIC POLYMERS 
See also PLASTIC FOAMS 
POLYAMIDES 
POLYESTERS 
RESINS 

Dynamics and response of polymer-coated acoustic devices, 
17:29035 (R;US) 

Water and uv degradable lactic acid polymers, 17:28604 (PA;US) 

ORGANIC SILICON COMPOUNDS 

See also SILANES 

SILOXANES 

Exciton kinetics in poly(di-n-hexyisilane), 17:28786 (R;US) 

Preparation of aryi-bridged polysilsesquioxane aerogels, 
17:28886 (R;US) 

ORGANIC SOLVENTS 

Hydrothermal decomposition of TBP and fixation of its decom- 
posed residue by HHP technique, 17:27793 (IA;JP) 

Supercritical carbon dioxide extraction of gel-derived polymer 
foams, 17:28784 (R;US) 

Treatment and conditioning of radioactive organic liquids: Tech- 
nical manual for the management of low and intermediate 
level wastes generated at small nuclear research centres and 
by radioisotope users in medicine, research and industry, 
17:27789 (R;XA) 

ORGANIC SULFUR COMPOUNDS 
See also POLYCYCLIC SULFUR HETEROCYCLES 
XANTHATES 
Biodegradation 

Applications of micellar enzymology to clean coal technology: 
First quarterly report, 17:27293 (R;US;In Rumanian) 

Applications of micellar enzymology to clean coal technology: 
Second quarterly report, 17:27294 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Tenth quarterly report, 17:27292 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Tenth quarterly report, 17:27296 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Third quarterly report (Laccase from Polyporus versicolor), 
17:27295 (R;US) 

Microbial strain improvement for organosulfur removal from 
coal: [Quarterly] technical report, December 1, 1991- 
February 29, 1992, 17:27340 (R;US) 

Molecular biological enhancement of coal biodesulfurization: 
Ninth quarterly technical progress report (Thiobacillus cupri- 
nus), 17:27314 (R;US) 

Molecular biological enhancement of coal desulfur- 
ization: Cloning and expression of the 
sulfoxide/sulfone/sulfonate/sulfate genes in Pseudomonads 
and Thiobacillae: Eleventh quarterly report (Rhodococcus 
erythropolis, Thiobacillus acidophilus, Thiobacillus novellus.), 
17:27316 (R;US) 

Molecular biological enhancement of coal desulfurization: 
Eleventh quarterly technical progress report (Thiobacillus 
cuprinus), 17:27315 (R;US) 


insecticides, 
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ORGANIC SULFUR COMPOUNDS 
Biodegradation 


The effects of moderate coal cleaning on the microbial removal 
of organic sulfur: [Quarterly] technical report, December 1, 
1991—February 29, 1992, 17:27194 (R;US) 

[Application of selected microorganisms for organic sulfur re- 
moval from coal]: Quarterly progress report, March 15, 
1990—June 15, 1990, 17:27278 (R;US) 

[Application of selected microorganisms for organic sulfur re- 
moval from coal]: Quarterly progress report, December 15, 
1989-March 15, 1990, 17:27277 (R;US) 

[Application of selected microorganisms for organic sulfur re- 
moval from coal]: Quarterly progress report, September 15, 
1989—December 15, 1989, 17:27276 (R;US) 

[Application of selected microorganisms for organic sulfur re- 
moval from coal]: Quarterly progress report, September 15, 
1988—December 15, 1988, 17:27274 (R;US) 

[Application of selected microorganisms for organic sulfur re- 
moval from coal]: Quarterly progress report, March 15, 
1989-June 15, 1989, 17:27275 (R;US) 

Chemical Analysis 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Technical report, 1 December 1991-29 
February 1992, 17:27339 (R;US) 

Spin-mapping of coal structures with ESE and ENDOR: Thir- 
teenth quarterly report, 17:27371 (R;US) 

VHF EPR analysis of organic sulfur in coal: Technical report, 
December 1, 1991—February 29, 1992, 17:27383 (R;US) 

Oxidation 

Applications of micellar enzymology to clean coal technology: 
First quarterly report, 17:27293 (R;US;In Rumanian) 

Applications of micellar enzymology to clean coal technology: 
Second quarterly report, 17:27294 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Tenth quarterly report, 17:27296 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Third quarterly report (Laccase from Polyporus versicolor), 
17:27295 (R;US) 

Pyrolysis 

Pyrolysis and hydropyrolysis of diphenyimethane and sulphur- 

containing compounds immobilised on silica, 17:27211 (R;US) 
Removal 

Mild pyrolysis of selectively oxidized coals: [Quarterly] technical 
report, December 1, 1991—February 29, 1992, 17:27344 
(R;US) 

Protocols for the selective cleavage of carbon-sulfur bonds in 
coal: Technical report, December 1, 1991—February 29, 1992, 
17:27338 (R;US) 

Selective oxidations of organosulfur model compounds and coal 
for the removal of organic sulfur, 17:27208 (R;US) 

ORGANIC WASTES 

A novel integrated treatment system for coal wastewaters: Quar- 
terly report, March 2, 1992—June 1, 1992, 17:27442 (R;US) 

Electrochemical oxidation of organic waste, 17:28894 (R;US) 

Report of results of the vapor vacuum extraction test at the Ra- 
dioactive Waste Management Complex (RWMC) on the Idaho 
National Engineering Laboratory (INEL) in the state of Idaho, 
17:27763 (R;US) 

ORGANOMETALLIC COMPOUNDS 

Mechanistic study of organometallic vapor phase epitaxy, 
17:28740 (R;US) 

Supported organometallic complexes: Surface chemistry, spec- 
troscopy, and catalysis: Progress report, July 15, 1989—July 
14, 1990, 17:28862 (R;US) 

ORNAMENTAL PLANTS 

Environmental assessment of curly top virus control in Califor- 

nia, 17:29756 (R;US) 
ORNL 

Metals and Ceramics Division progress report for period ending 
September 30, 1991, 17:28642 (R;US) 

PCB annual report for Oak Ridge National Laboratory EPA 
identification Number - TN 1890090003, January 1, 1991— 
December 31, 1991, 17:28942 (R;US) 

Screening of contaminants in Waste Area Grouping 2 at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee: Environ- 
mental Restoration Program, 17:29582 (R;US) 
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ORNL X-10 AREA GRAPHITE REACTOR 
See X-10 REACTOR 

OSHA 
See US OSHA 


OTEC 
See OCEAN THERMAL ENERGY CONVERSION 


OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OUTPUT 
See PRODUCTION 


OXETANE 
See ETHERS 


OXIDATION 

See also COMBUSTION 

Methane oxidation over dual redox catalysts: Quarterly techni- 
cal progress report, April-June 1989, 17:27247 (R;US) 

Methane oxidation over dual redox catalysts: Quarterly technical 
progress report, January 1—March 31, 1989, 17:27246 (R;US) 

Methane oxidation over dual redox catalysts: Quarterly techni- 
cal progress report, Aprit—June 1989, 17:27247 (R;US) 

Methane oxidation over dual redox catalysts: Quarterly technical 
progress report, October-December 1991, 17:27249 (R;US) 

Methane oxidation over dual redox catalysts: Quarterly techni- 
cal progress report, July-September 1989, 17:27248 (R;US) 

Oxidation behavior of iron-chromium alloys at elevated tempera- 
tures: A reactive-element effect, 17:28646 (R;US) 

OXIDES 

See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
CHROMIUM OXIDES 
COPPER OXIDES 
ERBIUM OXIDES 
EUROPIUM OXIDES 
GADOLINIUM OXIDES 
GALLIUM OXIDES 
HOLMIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
MAGNESIUM OXIDES 
MOLYBDENUM OXIDES 
NITROGEN OXIDES 
SAMARIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
THALLIUM OXIDES 
THORIUM OXIDES 
TITANIUM OXIDES 
URANIUM OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 

Atomic structures and compositions of interfaces: Progress re- 
port, September 1, 1989—-August 31, 1990, 17:28659 (R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: | Seventh quarterly technical progress report, 
17:27429 (R;US) 

Development of improved cathodes for solid oxide fuei cells: Fi- 
nal report, 17:28523 (R;US) 

Organization and the key directions of working on a high tem- 
perature superconductivity in the foreign countries, 17:30202 
(IA;SU;In Russian) 

Synchrotron studies of narrow band materials: Progress report, 
July 1, 1991—June 30, 1992, 17:28710 (R;US) 

OXIRANS 
See EPOXIDES 
OXYGEN 

Air separation techniques: An inventory of techniques to pro- 
duce ‘pure’ oxygen for the combustion of coal fines in a 
CO2(g)/O2(g)-environment, 17:28872 (R;NL;In Dutch) 





Clean, premium-quality chars: Demineralized and carbon en- 
riched: Quarterly report, December 1, 1991—February 29, 
1992, 17:27386 (R;US) 

Continuous bench-scale tests to assess METHOXYCOAL pro- 
cess performance: [Quarterly] technical report, December 1, 
1991—February 29, 1992, 17:27342 (R;US) 

Measurement of (p,p) elastic cross sections for light elements, 
17:30051 (IA;AU) 

Production Test IP-502-i calibration of gas monitoring instru- 
mentation to measure the amount of oxygen in a reactor, 
17:28296 (R;US) 

Quantum-resolved stimulated surface reactions, 17:30193 
(R;US) 

Separation of air by selective adsorption of oxygen: Final report, 
17:28851 (R;NO;in Norwegian) 

Statics and kinetics of oxygen ordering in the oxide supercon- 
ductor YBazCu30z, 17:28731 (R;US) 

Study of the Mn-binding sites in photosystem I! using antibodies 
raised against lumenal regions of the D1 and D2 reaction cen- 
ter proteins, 17:29723 (R;US) 

OXYGEN 16 REACTIONS 
Thick target neutron yield for charged particles, 17:30078 (RA;JP) 
OXYGEN 16 TARGET 
Nuclear reaction analysis of carbon and oxygen using °He ion 
beams, 17:30050 (IA;AU) 
OXYGEN COMPOUNDS 
See also ALUMINATES 
CUPRATES 
FERRITES 
NITRATES 
OXIDES 
SELENATES 
SELENITES 
SILICATES 
SULFATES 
TITANATES 
WATER 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, May 31, 1990- 
December 31, 1990, 17:27285 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, January 1, 1992— 
March 31, 1992, 17:27286 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technial progress report, January 1, 1992— 
March 31, 1992, 17:27287 (R;US) 

OXYGEN EFFECT (RADIOBIOLOGY) 

See OXYGEN 

OXYGEN HYDRIDES 
See WATER 
OXYGEN ISOTOPES 
Isotopic composition of biogenic opal and silica-carbonate pale- 
othermometry, 17:29554 (1A;IL) 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 

AGASP-IIl, polar lows and CEAREX Norwegian arctic flight pro- 
gram, Spring 1989, 17:29344 (RA;US) 

Bromine and surface ozone atmospheric chemistry at Barrow, 

Alaska during Spring 1989, 17:29355 (RA;US) 

Chemical changes in the Arctic troposphere at polar sunrise, 
17:29333 (RA;US) 

Ozone evolution peculiarities in the polar regions: Analysis of 
observational data and results of modeling, 17:29351 (RA;US) 

Possible impacts of ozone depletion on trophic interactions and 
biogenic vertical carbon flux in the Southern Ocean, 17:29319 
(RA;US) 

Uncertainties in total ozone amounts inferred from Zenith sky 
observations: Implications for ozone trend analyses, 
17:29352 (RA;US) 

OZONE LAYER 

Depletion in Antarctic ozone and associated climatic change, 

17:29345 (RA;US) 


PALEOCLIMATOLOGY 


Observation of ozone and related quantities by the Japanese 
Antarctic Research Expedition, 17:29350 (RA;US) 

Polar regions and global change: The role of remote sensing, 
17:29283 (RA;US) 


P 


P CODES 


PHATAS-2: Program for Horizontal Axis wind Turbine Analysis 
and Simulation version 2: Aeroelastic modelling, 17:28099 
(R;NL) 

POISSON,SUPERFISH: POISSON, SUPERFISH, Magnet and 
RF cavity design, 17:30355 (CM;US) 

POISSON,SUPERFISH: POISSON, SUPERFISH, Magnet and 
RF cavity design, 17:30356 (CM;US) 

POISSON,SUPERFISH: POISSON, SUPERFISH, Magnet and 
RF cavity design, 17:30354 (CM;US) 

Theoretical and user's manual for pc-PRAISE: A probabilistic 
fracture mechanics computer code for piping reliability analy- 
sis, 17:28152 (R;US) 

P WAVES (SEISMIC) 
See SEISMIC P WAVES 
PACEMAKERS 
See CARDIAC PACEMAKERS 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC OCEAN 

See also BERING SEA 

A coupled, zonally averages atmosphere-ocean model: Variabil- 
ity of the thermohaline circulation, 17:29642 (RA;US) 

French Polynesia tsunami warning center (CPPT), 17:29531 
(IA;XU) 

High latitude climate forcing by 18.6-year lunar tidal fluctuations, 
17:29631 (RA;US) 

Investigations of scales of changeability of biogeochemical pro- 

cesses on the Okhotsk Sea Shelf, 17:29667 (RA;US) 

Multtiyear variability of atmospheric circulation shifts over the 
North Pacific and a method to forecast ice cover on the 
Okhotsk and Bering Seas, 17:29313 (RA;US) 

POSEIDON Project - Its application to the better understanding 
of the nature of interplate earthquakes, 17:29535 (IA;XU) 

Physical oceanography and pollutant transport (Oceanography 
and its effects on offshore oil and gas impacts), 17:27589 
(RA;US) 

Sea surface temperature anomalies in the North Pacific, their 
connection with atmospheric processes in transitional sea- 
sons and ice variability in the Bering and Okhotsk Seas, 
17:29647 (RA;US) 

PACKAGING 

Corrosion studies on selected packaging materials for disposal 
of heat-generating radioactive wastes in rock-salt formations, 
17:27798 (R;DE) 

PACKED BED 
See PACKED BEDS 
PACKED BEDS 

Tracer experiments on packed beds with forced and mixed con- 
vection using fiberoptic fluorescence probes, 17:28979 
(RA;US) 

PADUCAH PLANT 

Applicable or relevant and appropriate requirements (ARARs) 
for remedial actions at the Paducah Gaseous Diffusion Plant: 
A compendium of environmental laws and guidance: Environ- 
mental Restoration Program, 17:27939 (R;US) 

PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 
Nondestructive examination through painted surfaces, 17:28203 
(R;US) 
PAIRING ENERGY 
The q-analogue realization of nucleon-pairing, 17:30034 (R;BR) 
PALEOCLIMATOLOGY 

Response of permafrost to changes in paleoclimate, 17:29467 

(RA;US) 
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PALEONTOLOGY 


PALEONTOLOGY 
See also PALEOCLIMATOLOGY 
Isotopic composition of biogenic opal and silica-carbonate pale- 
othermometry, 17:29554 (IA;IL) 
PALIMPINON GEOTHERMAL FIELD 
Modeling of chemical and thermal changes in well PN-26, Palin- 
pinon, Philippines, 17:28074 (RA;US) 
PALLADIUM 
Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 2, January-March 1992, 17:27441 (R;US) 
Information on grain boundary structure in nanocrystalline Pd 
and Cr from diffraction studies, 17:28645 (R;US) 
PALLADIUM ALLOYS 
Synchrotron studies of narrow band materials: Progress report, 
July 1, 1991—June 30, 1992, 17:28710 (R;US) 
PALLADIUM COMPOUNDS 
Electrical resistivity studies of YbTGa (T=Cu, Pd, Ag, Pt and Au) 
compounds, 17:28753 (IA;IN) 
PANCREAS 
Nuclear Medicine Program progress report, quarter ending 
March 31, 1992, 17:29748 (R;US) 
PAPAYAS 
Gamma irradiation for disinfestation of mediterranean fruit fly in 
Brazilian tropical fruits, 17:29760 (RA;XA) 
PAPER INDUSTRY 
New Rec - International seminar on new recovery processes 
1991, 17:28589 (R;SE) 
The future of chemical pulping and recovery of chemicals, 
17:28603 (RA;SE) 
PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARAFFINS 
See ALKANES 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARAMAGNETISM 
EPR in irradiated polyacetylene, 17:30190 (IA;CS) 
PARTIAL DIFFERENTIAL EQUATIONS 
See also NAVIER-STOKES EQUATIONS 
POISSON EQUATION 
Automatic differentiation for PDES: Unsaturated flow case 
study, 17:30328 (R;US) 
PARTICLE BEAMS 
Asingle beam laser tracker as an alignment tool, 17:29144 (R;US) 
General view of Lie algebricai methods in applied mathematics 
optics and transport systems for charged beam accelerators, 
17:29063 (R;IT) 
PARTICLE BOOSTERS 
Calculation of Booster power requirements and power line 
flicker for 1.5 GeV proton operation, 17:29086 (R;US) 
Tracking study of hadron collider boosters, 17:29077 (R;US) 
PARTICLE IDENTIFICATION 
Comments on particle identification at the B factory, 17:30019 
(R;US) 
PARTICLE INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
PHOTON-PHOTON INTERACTIONS 
QUARK-QUARK INTERACTIONS 
On the kinetics of the system of particles with the electromag- 
netic interaction, 17:29992 (IA;CS) 
Stopping in high energy nucleus-nucleus collisions in the 
RQMD-approach, 17:29960 (RA;HU) 
PARTICLE PRODUCTION 
See also MULTIPLE PRODUCTION 
Strange particle production in the VENUS model, 17:29943 
(RA;HU) 
PARTICLE RESUSPENSION 
Resuspension following Chernobyl, 17:29371 (RA;XA) 
PARTICLE SIZE 
Particulate behavior in a controlled-profile pulverized coal-fired 
reactor: A study of coupled turbulent particle dispersion and 
thermal radiation transport: Quarterly technical progress re- 
port, December 15, 1991—March 14, 1992, 17:27509 (R;US) 
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PARTICLE TRACKS 

Collaborative research on fluidization employing computer- 
aided particle tracking: Quarterly progress report No. 4, July 
1, 1989-September 30, 1989, 17:27480 (R;US) 

interpolating cathode pad readout in gas proportional detectors 
for high multiplicity particle tracks, 17:29169 (R;US) 

Tracking device, 17:29200 (RA;JP) 

PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICLES 
See also DROPLETS 
PARTICULATES 

A radiation budget index at the top of the atmosphere derived 

from METEOSAT climate data set, 17:28039 (1;DE) 
PARTICULATES 
Air Pollution Control 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, January 1—March 
31, 1992, 17:27431 (R;US) 

Cross-flow filter-sorbent catalyst for particulate, SO. and NO, 
control: Second quarter technical progress report, 17:27427 
(R;US) 

Cross-fiow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: Sixth quarterly technical progress report, 17:27428 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: First quarterly technical progress report, 1990, 
17:27426 (R;US) 

Flue gas conditioning for improved particle collection in electro- 
static precipitators: Quarterly technical report, 17:27433 
(R;US) 

Modeling of integrated environmental control systems for coal- 
fired power plants: Final report, 17:28122 (R;US) 

Particle collection efficiency of a cyclonic combustor, 17:27489 
(R;US) 

Chemical Composition 

investigations of scales of changeability of biogeochemical pro- 

cesses on the Okhotsk Sea Shelf, 17:29667 (RA;US) 
Deposition 

In situ particle generation during reactive ion etching of SiOz, 

17:29033 (R;US) 
Electrostatic Separation 

Studies on the influence of electrostatic effects on particle separa- 
tion, pressure loss and cleaning characteristics of periodically 
regenerated fiber layer filters, 17:29369 (1;DE;in German) 

Emission 

A study of the interaction of the flow field and the fuel jet in par- 
ticulate formation as related to diesel engines: Quarterly 
technical progress report, October 16, 1987—January 15, 
1988, 17:28617 (R;US) 

A study of the interaction of the flow field and the fuel jet in par- 
ticulate formation as related to diesel engines: Quarterly 
technical progress report, July 15, 1988—October 15, 1988, 
17:28615 (R;US) 

A study of the interaction of the flow field and the fuel jet in par- 
ticulate formation as related to diesel engines: Quarterly 
technical progress report, July 16, 1987—October 16, 1987, 
17:28616 (R;US) 

A study of the interaction of the flow field and the fuel jet in par- 
ticulate formation as related to diesel engines: Final report, 
[16 July 1987-15 July 1991], 17:28619 (R;US) 

A study of the interaction of the flow field and the fuel jet in particu- 
late formation as related to diesel engines: Quarterly technical 
progress report, April 15, 1988—July 15, 1988, 17:28618 (R;US) 

Environmental impact assessment at the Coal-Fired Flow Facil- 
ity, 17:28492 (R;US) 

Filtration 

Alternate particle removal technologies for the Airborne Activity 
Confinement System at the Savannah River Site, 17:28960 
(R;US) 

Fluidization 

Mechanics/heat-transfer relation for particulate materials: 

[Quarterly report], 17:27493 (R;US) 





Precipitation 

Pulsed electron beam precharger: Technical progress report No. 

1, September 1, 1989-November 30, 1989, 17:27425 (R;US) 
Removal 

Condensing economizers for small coal-fired equipment, 
17:27476 (R;US) 

Hot Gas Cleanup Test Facility for gasification and pressurized 
combustion: Quarterly technical progress report, October 1— 
December 31, 1991, 17:27245 (R;US) 

Integrated low emission cleanup system for direct coal-fueled 
turbines (electrostatic agglomeration): Project quarterly report, 
September 1, 1991—December 31, 1991, 17:27391 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, July 1, 
1985—September 29, 1985, 17:27215 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, April 1, 
1985—June 30, 1985, 17:27213 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, September 
30, 1985—December 29, 1985, 17:27214 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, October 
19, 1984—December 30, 1984, 17:27218 (R;US) 

[Performance evaluation of fabric bag filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, January 1, 
1985—December 31, 1985, 17:27217 (R;US) 

[Performance evaluation of fabric bug filters on a bench-scale 
coal gasifier]: Quarterly technical progress report, December 
30, 1985—March 30, 1986, 17:27216 (R;US) 

Solids Flow 

Development of a non-intrusive particle tracing technique for 
granular chute flows: Progress report for second quarter, Jan- 
uary 1, 1992—March 31, 1992, 17:27471 (R;US) 

PASSENGERS 
See OCCUPANTS 
PASSIVE SOLAR HEATING SYSTEMS 
Glass-covered balconies with high efficient utilization of passive 
solar heating, 17:28539 (R;DK;in Danish) 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PDU 
See PROCESS DEVELOPMENT UNITS 
PEARS 

Effect of low doses (< 1 kGy) on the commercial quality of fresh 

fruits and vegetables for export, 17:29762 (RA;XA) 
PEAT 

Bibliography of Finnish bioenergy and peat literature 1988- 
1989, 17:27460 (R;Fl;In Finnish) 

Drying of milled peat Il, 17:27204 (R;Fl;in Finnish) 

Method and system for mechanical drying of raw peat, 17:27206 
(PA;CA) 

OPTIMITURVE and ADEWA Peat production based on solar 
energy and artificial dewatering of peat: Evaluation of the re- 
search programmes 1988-1990, 17:27458 (R;Fl) 

Peat accumulation rates in arctic Alaska: Responding to recent 
climatic change?, 17:27456 (RA;US) 

Simulation of peat production using computer and weather and 
field condition simulator, 17:27205 (R;Fl;In Finnish) 

The economical impacts of indigenous fuels: Final report, 
17:27459 (R;Fl;in Finnish) 

PEBBLE BED REACTORS 

Determination of safety margins for creep loaded primary circuit 
components in case of loss of pressure accidents of a HTR 
plant (SR 383). Final report, 17:28686 (R;DE;in German) 

Development of a control rod drive. Final report, 17:28219 
(|;DE;In German) 

PELLETS (FUEL) 

See FUEL PELLETS 
PENTAMETHYLENEIMINES 

See PIPERIDINES 
PEOPLE 

See HUMAN POPULATIONS 


PERSONNEL 


PEOPLES REPUBLIC OF CHINA 

See CHINA 

PERFORMANCE 

Information systems planning leading to performance support 
systems, 17:30301 (R;US) 

Performance assessment handbook for low-level radioactive 
waste disposal facilities, 17:27736 (R;US) 

Report on review of management and operating contractor inter- 
nal audit functions, 17:30307 (R;US) 

Stirling heat pump external heat systems: An appliance per- 
spective, 17:28535 (R;US) 

PERMAFROST 

Arctic environments and global change: Evidence in deep per- 
mafrost temperatures, Canadian arctic archipelago, 17:29481 
(RA;US) 

Climate change and permafrost distribution in the Soviet Arctic, 
17:29330 (RA;US) 

Climate-related research in Svalbard, 17:29328 (RA;US) 

Computer simulation of the retrospective and perspective geocry- 
ological situations in the polar regions, 17:29463 (RA;US) 

Contemporary climate change in the Mackenzie valley, N.W.T. 
and the impact upon permafrost, 17:29455 (RA;US) 

Freezing and thawing of soils under the influence of 300- and 
90-year periods of temperature fluctuation, 17:29464 (RA;US) 

Inversion of borehole temperature data for recent climatic 
changes: Examples from the Alaskan arctic and Antarctica, 
17:29329 (RA;US) 

Methane and nitrous oxide in arctic permafrost, 17:29486 (RA;US) 

Microbiological weathering of silicates in permafrost, 17:29465 
(RA;US) 

Paleotemperature reconstruction for freeze-thaw processes dur- 
ing the late pleistocene through the holocene, 17:29468 
(RA;US) 

Permafrozen temperature regime affected by climate variability, 
17:29462 (RA;US) 

Response of permafrost to changes in paleocilimate, 17:29467 
(RA;US) 

Thermal and hydrologic responses of an arctic watershed to cli- 
matic warming, 17:29673 (RA;US) 

PERMEABILITY 

Comparison of effectiveness of sub-slab ventilation systems for 
indoor radon mitigation: A numerical study, 17:28544 
(R;US;In French) 

PERMEABILITY COEFFICIENT (FLUID MECHANICS) 

See HYDRAULIC CONDUCTIVITY 

PEROXIDASES 

Applications of micellar enzymology to clean coal technology: 
Tenth quarterly report, 17:27292 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Tenth quarterly report, 17:27296 (R;US) 

PERSONNEL 
See also AVIATION PERSONNEL 
CONTRACTOR PERSONNEL 
MEDICAL PERSONNEL 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 

A statistical analysis of personnel contaminations in 200 Area 
facilities, 17:29506 (R;US) 

DOE guideline: Guide to good practices for the design, develop- 
ment, and implementation of examinations, 17:30309 (R;US) 

Development of job performance aids to increase human perfor- 
mance reliability: A case study in the evaluation of human 
factors principles, 17:27943 (R;US) 

Guide to good practices for developing learning objectives: 
DOE guideline, 17:30290 (R;US) 

Guide to good practices for on-the-job training: DOE guideline, 
17:30295 (R;US) 

Guide to good practices for teamwork training and diagnostic 
skills development: DOE guideline, 17:30292 (R;US) 

Guide to good practices for the development of test items: DOE 
guideline, 17:30294 (R;US) 

Guide to good practices: Evaluation instrument examples: DOE 
guideline, 17:30291 (R;US) 
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PERSONNEL 


Is there a large risk of radiation? A critical review of pessimistic 
claims, 17:28399 (R;US) 

Managing diversity: What does it really mean to you and to 
American industry?, 17:30318 (R;US) 

Managing training to maximize employee articulation, 17:30323 
(R;US) 

Plant services (maintenance) foreman training inception to im- 
plementation, 17:30326 (R;US) 

Program design consensus model, 17:30327 (R;US) 

Radon exposure of staff in German (W) balneotherapy, 
17:29820 (IA;AT) 

Referent Group input—The catalyst for training improvement, 
17:27703 (R;US) 

The development of in vitro mutagenicity testing systems using 
T-lymphocytes: Research progress report, November 1, 
1989—April 30, 1992, 17:29842 (R;US) 

[Environmental investigation of ground water contamination at 
Wright- Patterson Air Force Base, Ohio]: Volume 4, Health 
and Safety Plan (HSP); Phase 1, Task 4 Field Investigation 
report: Draft, 17:29514 (R;US) 

PERSONNEL MONITORING 

Beta and gamma-ray personnel monitoring at the cyclotron of the 

Instituto de Engenharia Nuclear (IEN) Brazil, 17:29823 (R;BR) 
PETROLEUM 
Capillary Flow 

A study of end effects in displacements experiments, 17:27532 

(RA;US) 
Combustion Kinetics 

Kinetics of combustion (in-situ combustion of petroleum and the 

kinetics of combustion), 17:27535 (RA;US) 
Distillation 

Process for converting heavy oil deposited on coal to distillable 

oil in a low severity process, 17:27578 (PA;CA) 
Enhanced Recovery 

Contracts for field projects and supporting research on en- 
hanced oil recovery: Progress review No. 67, quarter ending 
June 30, 1991, 17:27531 (R;US) 

Feasibility study of heavy oil recovery in the Appalachian, Black 
Warrior, Illinois, and Michigan basins, 17:27558 (R;US) 

Fractures and stresses in Bone Spring sandstones: Final report, 
17:27528 (R;US) 

[National Institute for Petroleum and Energy Research] monthly 
progress report for April 1992, 17:27559 (R;US) 

Environmental Effects 

Ecological aspects in construction of West Siberian oil field sur- 

face facilities, 17:27580 (RA;US) 
Flow Models 

CAT scan status report, 17:27533 (RA;US) 

impurities 

A model approach to vanadium involvement in crude oil refining: 
Progress report, 17:28864 (R;US) 

In-Situ Combustion 

Kinetics of combustion (In-situ combustion of petroleum and the 
kinetics of combustion), 17:27535 (RA;US) 

Modifying in-situ combustion with metallic additives (In-situ com- 
bustion of petroleum using metallic additives), 17:27534 
(RA;US) 

Study of residual oil saturation for steam injection and fuel con- 
centration for in-situ combustion, 17:27536 (RA;US) 

Maritime Transport 

Transporting US oil imports: The impact of oil spill legislation on 

the tanker market: Draft final report, 17:27598 (R;US) 
Prices 

Limits to oil pricing: A scenario planning approach, 17:28463 

(I;NO) 
Production 

Kinetic modeling of petroleum formation in the Maracaibo Basin: 
Final report, Annex 12, 17:27614 (R;US) 

Trends in heavy oil production and refining in California, 
17:27573 (R;US) 


Trends in heavy oil production and refining in California, 
17:27573 (R;US) 
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Research Programs 

[National Institute for Petroleum and Energy Research] monthly 

progress report for April 1992, 17:27559 (R;US) 
Seawater 

Comparative toxicity test of water-accommodated fractions of 

oils and oil dispersants to marine organisms, 17:27582 (1;XU) 
Toxicity 

Comparative toxicity test of water-accommodated fractions of 

oils and oil dispersants to marine organisms, 17:27582 (|;XU) 
Two-Phase Flow 
Mechanistic studies associated to heavy oil production: Gas 
desorption, 17:27545 (RA;US) 

PETROLEUM COKE 

See COKE 

PETROLEUM PRODUCTS 

PETROLEUM DEPOSITS 

See also OlL FIELDS 

US NAVAL PETROLEUM RESERVES 
Data Base Management 

Reserves Information Gathering System user's guide: Respon- 
dent user’s guide for Form ElA-23 “Annual Survey of Domestic 
Oil and Gas Reserves,” survey year 1991, 17:27521 (R;US) 

Electric Heating 
Power sources for downhole electrical heating, 17:28964 (PA;CA) 
Enhanced Recovery 

BOAST-VHS: 3d 3-phase black oil applied simulator, 17:30345 
(CM;US) 

MASTER: 3d 3-phase black oil applied simulator, 17:30346 
(CM;US) 

Heterogeneous Effects 

Effects of capillary heterogeneity on vapor-liquid counterflow in 

porous media, 17:27547 (R;US) 
Information Systems 

Information synthesis, management, and dissemination (infor- 
mation systems on environmental aspects of offshore oil and 
gas development), 17:27587 (RA;US) 

Leasing 

Implications of oil and gas leases at the WIPP on compliance 

with EPA TRU waste disposal standards, 17:27729 (R;US) 
Resource Assessment 

Contracts for field projects and supporting research on en- 
hanced oil recovery: Progress review No. 67, quarter ending 
June 30, 1991, 17:27531 (R;US) 

Resource Development 

Air quality (Degradation of air quality resources resulting from oil 
and gas developments), 17:27590 (RA;US) 

Archaeological resources (impacts of offshore oil and gas on 
historical and archaeological resources), 17:27586 (RA;US) 

Coastal and marine birds, 17:27584 (RA;US) 

Ecological monitoring (Monitoring the marine ecosystems af- 
fected by oil and gas development), 17:27593 (RA;US) 

Economics (Economic impacts resulting from offshore oil and 
gas development and accidents), 17:27575 (RA;US) 

Geology and hazards (Geologic characterization and hazards of 
offshore oil and gas sites), 17:27588 (RA;US) 

Information synthesis, management, and dissemination (Infor- 
mation systems on environmental aspects of offshore oil and 
gas development), 17:27587 (RA;US) 

Protected species (impacts of offshore oil and gas development 
on endangered species), 17:27585 (RA;US) 

Sociology and community planning, 17:27574 (RA;US) 

Visual and recreational resources (Impacts of offshore oil and 
gas developments on aesthetics and recreational values), 
17:27576 (RA;US) 

ey ' ; , 

Depositional sequence analysis and sedimentologic modeling 
for improved prediction of Pennsylvanian reservoirs (Annex 
1): Annual report, February 1, 1991—January 31, 1992, 
17:27519 (R;US) 

Feasibility study of heavy oil recovery in the Appalachian, Black 
Warrior, Illinois, and Michigan basins, 17:27558 (R;US) 

PETROLEUM DISTILLATES 

Multistage process for oxygenate conversion to hydrocarbons, 

17:27565 (PA;CA) 





Multizone catalytic reforming process with a plurality of cata- 

lysts, 17:27566 (PA;CA) 
PETROLEUM INDUSTRY 

Corporate risk management in the oil industry, 17:27571 (I;NO) 

Effects of the petroleum tax reform, 17:27570 (R;NO;In Norwe- 
gian) 

Fish and fisheries resources (impacts to marine fisheries as a 
result of offshore oil and gas development), 17:27594 (RA;US) 

Managing reservoir uncertainties, 17:27572 (1;NO) 

Petroleum profits in the fourth quarter of 1990, 17:27577 (R;US) 

PETROLEUM PRODUCTS 
See also DIESEL FUELS 
GASOLINE 
LUBRICATING OILS 

International petroleum statistics report, June 1992 (Contains 
glossary.), 17:28457 (R;US) 

Petroleum marketing monthly, July 1992 (Contains glossary.), 
17:28456 (R;US) 

Petroleum supply annual 1991: Volume 1 (Contains glossary.), 
17:28455 (R;US) 

Petroleum supply monthly, June 1992, 17:28453 (R;US) 

PETROLEUM RESIDUES 

Component development at Bottrop coal oil plant. Final report, 
17:27351 (|;DE;in German) 

Inhibition of retrogressive reactions in coal/petroleum co- 
processing: Quarterly technical progress report, January 1, 
1992—March 31, 1992, 17:27280 (R;US) 

PETROLEUM STOCKS 
INVENTORIES 


See POSITRON COMPUTED TOMOGRAPHY 
PH VALUE 


Selenium in Oklahoma ground water and soil: Quarterly report 


No. 6, 17:27454 (R;US) 
PHANEROCHAETE 
[Physiology and molecular biology of extracellular peroxidases, 


H202-generating system and deregulated mutants of Phane- 
rochaete chrysosporium]: Progress report, 17:29713 (R;US) 
PHARMACEUTICALS 
See DRUGS 
PHARYNX 
The contribution of the pharyngeal pump to esophageal transit, 
17:29745 (IA;IL) 
PHASE SPACE 
Phase-space methods for wave propagation, 17:29002 (RA;US) 
PHENOLS 
Clay-catalyzed organic reactions: The dimerization of 3,4- 
dimethoxypropenylbenzene with K-10 montmorillonite clay: 
Progress report, April 1, 1989—June 30, 1989, 17:27373 (R;US) 
PHENYLETHYLENE 
See STYRENE 
PHI-1019 RESONANCES 
See PHI-1020 MESONS 
PHI-1020 MESONS 
Description of w+32, ¢-32, n-xtx-- and Ki, +x*+x— + de- 
cays within the Nambu-Jona-Lasinio model, 17:29993 (RA;SU) 
PHI4-FIELD THEORY 
Scale dependence of the average potential around the maxi- 
mum in © theories, 17:29915 (R;DE) 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHOLIPIDS 
Cell signalling and phospholipid metabolism: Final report, 
17:29714 (R;US) 
PHOSPHORITES 
Geochemistry and uranium content of phosphorites used in 
fertilizer industry - Homs in comparison with mines raw phos- 
phorites, 17:29857 (R;SY;In Arabic) 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 
Cell signalling and phospholipid metabolism: Final report, 
17:29714 (R;US) 


PHOTOVOLTAIC CONVERSION 


PHOTOCATHODES 
Properties of Cs! and CsI-TMAE photocathodes, 17:29176 
(R;US) 
PHOTOCURRENTS 
[Electron transfer rates at semiconductor/liquid interfaces]: 
Progress report, 17:28892 (R;US) 
PHOTODETECTORS 
A five-channel, diamond photoconducting x-ray detector array 
for z- pinch experiments, 17:30243 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOGRAPHS 
See IMAGES 
PHOTOGRAPHY 
Testing Technology, June 1992: A Sandia Technology Bulletin, 
17:30298 (R;US) 
PHOTOIONIZATION 
Physics of correlated systems: Progress report, December 1, 
1991—November 30, 1992, 17:30110 (R;US) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOMULTIPLIERS 
A novel photomultiplier tube for calorimetry at the SSC, 
17:29170 (R;US) 
PHOTON BEAMS 
Computation of small scale velocity turbulence and its effect on 
Optical scintillations and stimulated thermal Rayleigh scatter- 
ing, 17:29250 (R;US) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON-ATOM COLLISIONS 
Establishment of a Photon Data Section of the BNL National Nu- 
clear Data Center: A preliminary proposal, 17:30062 (R;US) 
Multilevel relaxation phenomena and population trapping: Final 
report, July 1, 1984—June 30, 1991, 17:30109 (R;US) 
PHOTON-DEUTERON INTERACTIONS 
Two facets of the deuteron, 17:30061 (R;US) 
PHOTON-NUCLEON INTERACTIONS 
See also PHOTON-PROTON INTERACTIONS 
A polarized look at nucleons: Laser electron gamma source, 
17:29971 (R;US) 
PHOTON-PHOTON INTERACTIONS 
cts of two-photon physics at linear e*e~ colliders, 
17:29976 (R;DE) 
Exclusive two-photon processes: Tests of QCD at the amplitude 
level, 17:30005 (R;US) 
PHOTON-PROTON INTERACTIONS 
Exclusive two-photon processes: Tests of QCD at the amplitude 
level, 17:30005 (R;US) 
PHOTONEUTRONS 
Measurement of neutron activation and photoneutron cross sec- 
tions, 17:30097 (RA;JP) 
PHOTONUCLEAR REACTIONS 
Establishment of a Photon Data Section of the BNL National Nu- 
clear Data Center: A preliminary proposal, 17:30062 (R;US) 
Nuclear photoabsorption by quasi-deuterons and an updated 
evaluation of Levinger’s constant, 17:30049 (R;BR) 
PHOTOSYNTHESIS 
Ultrafast photoinduced electron transfer reactions in 
supramolecular arrays: From charge separation and storage 
to molecular switches, 17:28040 (R;US) 
PHOTOSYNTHETIC MEMBRANES 
Study of the Mn-binding sites in photosystem Il using antibodies 
raised against lumenal regions of the D1 and D2 reaction cen- 
ter proteins, 17:29723 (R;US) 
PHOTOVOLTAIC CONVERSION 
1992 DOE/Sandia crystalline photovoltaic technology project re- 
view meeting, 17:28044 (R;US) 
Rural electrification via photovoltaic energy: Abstract, 17:28046 
(R;US) 
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PHOTOVOLTAIC POWER SUPPLIES 


PHOTOVOLTAIC POWER SUPPLIES 

An inventory of grid connected power electronic converters for 
photovoltaic applications up to 10 kW: An intermediate report, 
17:28047 (R;NL) 

PHTHALOCYANINES 

Method of solubilizing phthalocyanines and metallophthalocya- 

nines, 17:28885 (PA;US) 
PHYSICAL PROTECTION DEVICES 

See also SECURITY SEALS 

Improved protection for alarm communications systems, 
17:27980 (R;US) 

Status of the Video Imaging System for Detection, Tracking, and 
Assessment (VISDTA) scanning sensor program, 17:29245 
(R;US) 

Transportable, modular, high security vault utilizing pin connec- 
tions, 17:29263 (R;US) 

PHYSICS 
See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 

High-performance scientific computing using C++, 17:29879 

(R;US) 
PHYTOPLANKTON 
Molecular biology in studies of oceanic primary production, 
17:29616 (R;US) 

PICKERING-1 REACTOR 

Pickering seismic safety margin: Methodology, 17:28167 (R;CA) 
PIGE ANALYSIS 

See NUCLEAR REACTION ANALYSIS 

PROTON REACTIONS 

PIGS 

See SWINE 


See FOUNDATIONS 
PILOT PLANTS 

See also WIPP 

Inductive classification of operating data from a fluidized bed 
calciner, 17:27894 (R;US) 

Inductive classification of operating data from a fluidized bed 
calciner, 17:27900 (R;US) 

PINS (FUEL) 
See FUEL PINS 
PION MINUS-PROTON INTERACTIONS 
Study of the reaction x—p — wwn at p,-=36 GeV/c, 17:29991 
(R;SU) 
PION REACTIONS 
A program in Medium-Energy Nuclear Physics, 17:30065 (R;US) 
PIONS 

See also PIONS NEUTRAL 

Brooding over pions, wave packets and Bose-Einstein correla- 
tions in high energy reactions, 17:30014 (RA;HU) 

Coherent production of pions and rho mesons in neutrino 
charged current interactions on neon nuclei at the Fermilab 
Tevatron, 17:29982 (R;US) 

Meson production in pA and AA collisions at AGS energies, 
17:30085 (RA;HU) 

Theoretical nuclear physics: Progress report, July 1, 1991—June 
30, 1992, 17:30068 (R;US) 

PIONS NEUTRAL 

High-x; single-spin asymmetry in x° and 7 production asymme- 
try at x-=0 by 200-GeV polarized antiprotons and protons: 
E704 experiment at FNAL, 17:29990 (R;SU;In Russian) 

QCD physics at CDF, 17:29948 (R;US) 

PIPELINES 

Comparison of the prevalence index and average wetland val- 
ues for identification of wetland vegetation, 17:29431 (R;US) 

Effects of upstream gas volume and inclination on the occur- 
rence of terrain induced slugging, 17:27599 (R;NO) 

Reestablishment of wetland vegetation on gas pipeline rights-of- 
way in six different wetland ecosystems, 17:29430 (R;US) 

Replacement pipe section for a defective pipeline, 17:28965 
(PA;CA) 

Thermal stresses in district heating pipes: Part 1. Temperature 
variation in pipe constructions, 17:28953 (R;Fl;in Finnish) 


734 ERA Vol. 17, No. 10 


PIPERIDINES 

Mechanism of hydrodenitrogenation (Part 11) beta-hydrygen 
elimination: Eleventh quarter report, April 1—June 30, 1992, 
17:27291 (R;US) 

PIPES 

Production test 105-12-MR crossheader purge with chromic 
acid, 17:28334 (R;US) 

Theoretical and user's manual for pc-PRAISE: A probabilistic 
fracture mechanics computer code for piping reliability analy- 
sis, 17:28152 (R;US) 

PITCH (REACTOR PARAMETERS) 

See REACTOR LATTICE PARAMETERS 
PITTSBURGH ENERGY TECHNOLOGY CENTER 

PETC Review, Issue 5, Spring 1992, 17:28460 (R;US) 
PIXE ANALYSIS 

3-D PIXE tomography with elemental imaging of flyash samples 
- a preliminary investigation, 17:28840 (IA;AU) 

Conference on instrumental activation analysis IAA 92: Ab- 
stracts, 17:28813 (1;CS) 

Deep PIXE: finding diamonds with the proton microprobe, 
17:28818 (IA;AU) 

Dynamic analysis: on-line quantitative PIXE analysis simultane- 
ous with data collection, 17:30403 (IA;AU) 

Probe microanalysis of aragonitic structures in marine organ- 
isms as a means of measuring population structure and 
mobility, 17:28836 (IA;AU) 

Recent advances in PIXE microanalysis at the CSIRO, 
17:28820 (IA;AU) 

The Lucas Heights obsidian program, 17:28829 (IA;AU) 

PLANKTON 

See also PHYTOPLANKTON 

Late quaternary paleoceanography and paleoclimatology from 
sediment cores of the eastern Arctic Ocean, 17:29674 (RA;US) 

Report on the intercomparison run: radionuclides in seawater 
and plankton collected outside Mururoa Atoll, 17:29689 (R;XA) 

PLANT CELLS 

Carbon dioxide and the stomatal control of water balance and 
photosynthesis in higher plants: Progress report, July 1, 
1990—June 30, 1992, 17:29733 (R;US) 

PLANT FOSSILS 
See FOSSILS 
PLANTS 
See also ALGAE 
FUNGI 
ORNAMENTAL PLANTS 
PHYTOPLANKTON 

An atmospheric tritium release database for model compar- 
isons, 17:29403 (R;US) 

Annual radiological environmental operating report: Sequoyah 
Nuclear Plant, 1991, 17:28154 (R;US) 

Comparison of initial interception and retention of wet-deposited 
contaminants on leaves of coniferous and broad-leafed forest 
species with other common vegetation types, 17:29792 (R;US) 

Comparison of the prevalence index and average wetland val- 
ues for identification of wetland vegetation, 17:29431 (R;US) 

Deposition and resuspension of antimony-125 and cesium-137 
in the soil-plant system in the environment of a nuclear fuel 
reprocessing plant, 17:27685 (R;US) 

Effects of point source atmospheric pollution on boreal forest 
vegetation of northwestern Siberia, 17:29323 (RA;US) 

Interdisciplinary Research and Training Program in the Plant 
Sciences: Technical progress report, February 1, 1991- 
November 30, 1992, 17:29718 (R;US) 

Reestablishment of wetland vegetation on gas pipeline rights-of- 
way in six different wetland ecosystems, 17:29430 (R;US) 

Scaling issues for biodiversity protection, 17:29490 (R;US) 

Status of the flora and fauna on the Nevada Test Site, 1988: 
Results of continuing basic environmental monitoring, 
January—December 1988, 17:29501 (R;US) 

Uncertainty and sensitivity analysis of historical measurements 
of iodine-131 for vegetation in 1945-1947: Hanford Environ- 
mental Dose Reconstruction Project, 17:29835 (R;US) 

Vegetation uptake from burial ground alpha waste trenches, 
17:29838 (R;US) 





[Carbon isotope fractionation inplants]: Final report, 17:29757 
(R;US) 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 

See also LASER-PRODUCED PLASMA 

Dispersion properties of a magnetized dusty plasma, 17:30228 

Laser and Plasma Technology Division : annual report (1990- 
91), 17:30207 (R;IN) 

Plasma properties: Annual report, January 1, 1991—December 
31, 1991, 17:30212 (R;US) 

Stochastic diffusion and Kolmogorov entropy in regular and ran- 
dom Hamiltonians, 17:30215 (R;US) 

Transient phenomena in MHD experiments, 17:28490 (R;US) 

PLASMA (QUARK) 
See QUARK MATTER 
PLASMA ARC SPRAYING 

Comprehensive computational model for thermal plasma pro- 
cessing, 17:28750 (R;US) 

Numerical simulation of alumina spraying in argon-helium 
plasma jet, 17:28713 (R;US) 

The collaborative program of research in engineering sciences: 
Annual report, September 1, 1988-August 31, 1989, 
17:28655 (R;US) 

PLASMA DIAGNOSTICS 

Development of a new plasma diagnostic of the critical surface 
and studies of the ion acoustic decay instability using collec- 
tive Thomson scattering: Final report, 17:30218 (R;US) 

The status of alpha-particle diagnostics, 17:30241 (R;US) 

PLASMA EXPANSION 

3D and 2D simulation of an expanding plasma using a Darwin 

hybrid particle code, 17:30244 (R;US) 
PLASMA SCRAPE-OFF LAYER 

Plasmas fluxes to surfaces for an oblique magnetic field, 

17:30273 (R;US) 
PLASMA SIMULATION 
3D and 2D simulation of an expanding plasma using a Darwin 
hybrid particle code, 17:30244 (R;US) 
PLASMA SWITCHES 
Ultra-wideband generators, 17:29149 (R;US) 
PLASMONS 
The great plasmon puzzle resolved, 17:29964 (RA;HU) 
PLASTIC FOAMS 

Supercritical carbon dioxide extraction of gel-derived polymer 

foams, 17:28784 (R;US) 
PLASTIC SCINTILLATORS 

Problems in the use of plastic scintillators in intense radiation 

fields, 17:29218 (R;US) 
PLASTICS 

Recycling individual polymers from mixed plastics wastes: Final 
report, 17:28614 (R;US) 

Treatment of plastic wastes, 17:28605 (R;NO;In Norwegian) 

Volume reduction of hot cell plastic wastes, 17:27890 (R;US) 

PLATES (FUEL) 
See FUEL PLATES 
PLATING 
Environmental assessment for the Plating Shop Replacement, 
Y-12 Plant, Oak Ridge, Tennessee, 17:29359 (R;US) 
PLATING SOLUTIONS 
See PROCESS SOLUTIONS 
PLATINUM 

Clean gasoline reforming with superacid catalysts: Quarterly 
progress report, January—March 1992, 17:27564 (R;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 2, January—March 1992, 17:27441 (R;US) 

Quantum-resolved stimulated surface reactions, 17:30193 
(R;US) 

[Selective carbon oxygen bond scission during reactions of oxy- 
genates on single crystal catalysts]: Progress report, 
17:28867 (R;US) 


PLUTONIUM 
Production 


PLATINUM COMPOUNDS 
Electrical resistivity studies of YbTGa (T=Cu, Pd, Ag, Pt and Au) 
compounds, 17:28753 (IA;IN) 
PLATINUM METALS 
See also |RIDIUM 
PALLADIUM 
PLATINUM 
RHODIUM 

Enhancement of activity and selectivity by Metal-Support inter- 
actions (MSI): Progress report, September 1, 1988-June 30, 
1991, 17:28859 (R;US) 

PLESIOTHERAPY 
See RADIOTHERAPY 
PLUGGING 

Well plugging and abandonment plan for Waste Area Grouping 
6 at Oak Ridge National Laboratory, Oak Ridge, Tennessee: 
Environmental Restoration Program, 17:29583 (R;US) 

PLUGS 
See CLOSURES 
PLUMES 

Comparison of passive-remote and conventional Fourier trans- 
form infrared systems for continuously monitoring incinerator 
emissions, 17:29229 (R;US) 

Model validation protocol for determining the performance of the 
terrain-responsive atmospheric code against the Rocky Flats 
Plant Winter Validation Study, 17:29395 (R;US) 

Toxic vapor cloud impacts from accidental releases of anhy- 
drous ammonia and nitrogen dioxide at the ICPP NO, 
Abatement Facility, 17:29364 (R;US) 

Universal treatment of plumes and stresses for pressurized ther- 
mal shock evaluations, 17:28351 (R;US) 

PLUNGER PUMPS 
See ROD PUMPS 
PLUTONIUM 
Background Radiation 

Plutonium measurements near background levels, 17:27841 

(R;US) 
Compatibility 
Investigation of silicon nitride performance in plutonium systems 
for application in pyrochemistry, 17:27659 (R;US) 
Halex Process 
Halex product: lon exchange concentration, 17:27663 (R;US) 
Materials Recovery 

Plutonium waste recovery reduction bomb pickling, 17:27756 

(R;US) 
Processing 

Design concepts for an analytical chemistry laboratory to sup- 

port plutonium processing, 17:28958 (R;US) 
Production 

Chemical Processing Department monthly report for December 
1956, 17:27669 (R;US) 

Chemical Processing Department monthly report for October 
1956, 17:27667 (R;US) 

Chemical Processing Department monthly report for September 
1958, 17:27676 (R;US) 

Chemical Processing Department monthly report, February 
1958, 17:27672 (R;US) 

Chemical Processing Department monthly report, July 1958, 
17:27675 (R;US) 

Chemical Processing Department monthly report, May 1957, 
17:27670 (R;US) 

Chemical Processing Department monthly report, May 1958, 
17:27673 (R;US) 

Chemical Processing Department monthly report, November 
1956, 17:27668 (R;US) 

Chemical Processing Department monthly report, November 
1957, 17:27671 (R;US) 

Chemical Processing Department monthly report, November 
1959, 17:27678 (R;US) 

Chemical Processing Department monthly report, September 
1956, 17:27666 (R;US) 

History of operations, 
17:28301 (R;US) 
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PLUTONIUM 
Quantity Ratio 


Quantity Ratio 
Plutonium measurements near background levels, 17:27841 
(R;US) 
Radiometric Analysis 
Rapid assay of plutonium in soils by passive L x-ray counting, 
17:28794 (R;US) 
Solubility 
Plutonium solubility and speciation studies in a simulant of Air 
Intake Shaft water from the Culebra Dolomite at the Waste 
Isolation Pilot Plant, 17:27863 (R;US) 
Solubility and speciation studies for nuclear repository perfor- 
mance assessment, 17:27807 (R;US) 
Storage 
Dry sample storage system for an analytical laboratory support- 
ing plutonium processing, 17:28957 (R;US) 
PLUTONIUM 240 
Accurate plutonium waste measurements using the 252Cf add-a- 
source technique for matrix corrections, 17:27803 (R;US) 
Thermal-neutron multiplicity counter measurements, 17:29203 
(R;US) 
PLUTONIUM COMPOUNDS 
Chemical and Laser Sciences Division annual report 1991, 
17:29025 (R;US) 
PLUTONIUM ISOTOPES 
See also PLUTONIUM 240 
Development of a plutonium solution-assay instrument with iso- 
topic capability, 17:29202 (R;US) 
Low-level determination of plutonium by gamma and L x-ray 
spectroscopy, 17:29571 (R;US) 
Special isotope separation at the Idaho National Engineering 
Laboratory, 17:27995 (R;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT MUTATIONS 
See GENE MUTATIONS 
POISEUILLE FLOW 
See LAMINAR FLOW 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POISONS (NUCLEAR) 
See NUCLEAR POISONS 
POISSON EQUATION 
POISSON,SUPERFISH: POISSON, SUPERFISH, Magnet and 
RF cavity design, 17:30354 (CM;US) 
POISSON,SUPERFISH: POISSON, SUPERFISH, Magnet and 
RF cavity design, 17:30355 (CM;US) 
POISSON,SUPERFISH: POISSON, SUPERFISH, Magnet and 
RF cavity design, 17:30356 (CM;US) 
POLAND 
Electric power in the Soviet Union and Eastern Europe. Part 1, 
17:28474 (R;SE;In Swedish) 
Electric power in the Soviet Union and Eastern Europe. Part 2, 
17:28475 (R;SE;In Swedish) 
How much will pollution reduction in Krakow cost?, 17:28392 
(R;US) 
POLAR REGIONS 
See also ANTARCTIC REGIONS 
ARCTIC REGIONS 
Air Poliution 
Ozone evolution peculiarities in the polar regions: Analysis of 
observational data and results of modeling, 17:29351 (RA;US) 
Seasonal change and chemical state of polar stratospheric 
aerosols, 17:29348 (RA;US) 
Air-Water Interactions 
On small climatic effects of air invasion in polar regions: The influ- 
ence on atmospheric pressure and heat flux, 17:29314 (RA;US) 
Atmospheric Circulation 
Detection of high latitude atmospheric circulation changes using 
satellite data, 17:29279 (RA;US) 


736 ERA Vol. 17, No. 10 


Carbon Cycle 

The role of the polar regions in the global carbon cycle and re- 

lated climatic changes, 17:29335 (RA;US) 
Climatic Change 

Data for polar regions research, 17:29286 (RA;US) 

How climate changes, 17:29289 (RA;US) 

Inversion of borehole temperature data for recent climatic 
changes: Examples from the Alaskan arctic and Antarctica, 
17:29329 (RA;US) 

Radar sensing of polar regions, 17:29623 (RA;US) 

The effects of geographical latitude on the dynamics of medical 
data, 17:29450 (RA;US) 

Clouds 

Trends in global and polar cloudiness from satellite data, 

17:29295 (RA;US) 
Ice 

Generation of sea ice geophysical flux estimates utilizing a mul- 
tisensor data processor in preparation for the RADARSAT 
and EOS eras, 17:29626 (RA;US) 

Variations in sea ice thickness in the polar regions, 17:29618 
(RA;US) 

Information Systems 

Contribution of the Argos System for the study of the polar re- 

gions, 17:29288 (RA;US) 
Natural Gas Deposits 

The role of natural gas hydrates in global changes, 17:29354 

(RA;US) 
Paleoclimatology 

Comparisons of late quaternary climatic development between 
the Arctic and Antarctic through calcareous nannofossils, 
17:29484 (RA;US) 

High-latitude tree-ring data: Records of climatic change and 
ecological response, 17:29469 (RA;US) 

Japanese ice core studies in the polar regions, 17:29485 (RA;US) 

On the development in elaboration of polar ice core gas content 
analysis, 17:29342 (RA;US) 

Paleoenvironmental data from less-investigated polar regions, 
17:29476 (RA;US) 

Paleontology 
Evolutionary history of polar regions, 17:29443 (RA;US) 
Permafrost 

Computer simulation of the retrospective and perspective geocry- 

ological situations in the polar regions, 17:29463 (RA;US) 
Remote Sensing 

Polar regions and global change: The role of remote sensing, 

17:29283 (RA;US) 
POLARIMETERS 

See also ELLIPSOMETERS 

Second annual progress report of the Millimeter Wave Cloud 
Profiling Radar System (CPRS), 17:29361 (R;US) 

POLLEN 

Long-term monitoring of airborne pollen in Alaska and the Yukon: 
Possible implications for global change, 17:29326 (RA;US) 

Two late Quaternary pollen records from the upper Kolyma re- 
gion, Soviet northeast: A preliminary report, 17:29479 (RA;US) 

Vegetation, climate, and lake formation during interglacial peri- 
ods in northeast interior Alaska, 17:29480 (RA;US) 

POLLUTANTS 

Guidelines for determining inputs of inorganic contaminants into 
estuaries, 17:28408 (I;XU) 

Methods and techniques for prediction of environmental impact, 
17:29362 (R;XU) 

Test of the acute lethal toxicity of pollutants to marine fish and 
invertebrates, 17:29845 (1;XU) 

POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 

Reduction in global warming due to fuel economy improvements 
and emissions control of criteria pollutants: New US light-duty 
vehicles (1968-1991), 17:29273 (R;US) 

POLONIUM 196 
The onset of collectivity in 1°6Po, 17:30044 (R;US) 





POLY(ISOBUTYLENE OXIDE) 
See EPOXIDES 
ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYACETYLENES 
Electro-absorption in a polydiacetylene, 17:28788 (R;US) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYAMIDES 
Polyamide thermosets, 17:28775 (PA;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Estimation of matter fluxes in the river-sea and ocean- 
systems for Okhotsk and Bering seas, 17:29666 (RA;US) 
POLYCYCLIC SULFUR HETEROCYCLES 
Protocols for the selective cleavage of carbon-sulfur bonds in 
coal: Technical report, December 1, 1991—February 29, 1992, 
17:27338 (R;US) 
POLYESTERS 
Savannah River 
17:27961 (R;US) 
POLYETHYLENE TERPHTHALATE 
See POLYESTERS 
POLYETHYLENES 
Continuum configurational bias Monte-Carlo studies of alkanes 
and polyethylene, 17:28741 (R;US) 
POLYMERS 
See also ORGANIC POLYMERS 
An evaluation of field-flow fractionation for molecular weight 
characterization of polymeric materials: Final report, 
17:28768 (R;US) 
Application of hydrogen profiling in polymer science, 17:28823 
(IA;AU) 
Computer simulations for the adsorption of polymers onto sur- 
faces: Annual technical progress report, 17:28747 (R;US) 
EPR in irradiated polyacetylene, 17:30190 (IA;CS) 
Exciton kinetics in poly(di-n-hexyisilane), 17:28786 (R;US) 
Improved morphology in electrochemically grown conducting 
polymer films, 17:28776 (PA;US) 
Mixed ionic and electronic conductivity in polymers: Progress re- 
port, January 1, 1991—December 31, 1991, 17:28744 (R;US) 
Recycling individual polymers from mixed plastics wastes: Final 
report, 17:28614 (R;US) 
Short-time dynamics of polymers near the glass transition - in- 
vestigated by inelastic neutron scattering, 17:30145 (IA;CS) 
Solvent quality effects in sol-gel processing, 17:28781 (R;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSULFIDES 
See SULFIDES 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See OXYGEN COMPOUNDS 
SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See OXYGEN COMPOUNDS 
SULFUR COMPOUNDS 
POMERANCHUK PARTICLES 
A quantitative investigation of the pomeron, 17:29973 (R;DE) 
POMERONS 
See POMERANCHUK PARTICLES 
PONDS (COOLING) 
See COOLING PONDS 
POPULATION RELOCATION 
A software utility for regional evacuation (SURE), 17:28403 
(R;US) 
PORINS 
Physiology and genetics of metabolic flux control in Zymomonas 
mobilis: Progress report, 17:29732 (R;US) 
PORK 
See MEAT 


Laboratory Decontamination Program, 


POWER SUPPLIES 


POROUS MATERIALS 

Interstitial velocity and temperature fields in fully-saturated 
porous media, 17:28977 (RA;US) 

NORIA-SP: A finite element computer program for analyzing liq- 
uid water transport in porous media: Yucca Mountain Site 
Characterization Project (YUCCA MOUNTAIN PROJECT), 
* 7:27854 (R;US) 

Stochastic modeling of fluid flow in porous media, 17:30387 (1;NO) 

Two phase flow in porous media with phase change, 17:27530 
(RA;US) 

PORPOISES 
See CETACEANS 
PORTS 
See HARBORS 
POSITION SENSITIVE DETECTORS 
interpolating cathode pad readout in gas proportional detectors 
for high multiplicity particle tracks, 17:29169 (R;US) 
POSITIVE IONS 
See CATIONS 
POSITRON COMPUTED TOMOGRAPHY 


High resolution tomographic instrument development, 17:29738 
(R;US) 


POSITRONS 

Annealing study in the Pb-Sn alloy using positron lifetime tech- 
nique, 17:30131 (IA;IN) 

Modelling of positron annihilation in presence of defects in semi- 
conductors, 17:30143 (IA;IN) 

POTASSIUM 

Potassium D-line fitting for investigation of MHD boundary lay- 

ers, 17:28487 (R;US) 
POTASSIUM CARBONATES 

Design of gasifiers to optimize fuel cell systems: Quarterly tech- 
nical progress report No. 6, January 1, 1992—March 31, 1992, 
17:27253 (R;US) 

POTASSIUM CHLORIDES 

Computer simulation of dynamically modulated dipolar NMR line- 
shapes in planar coupled spin 1/2 systems, 17:30139 (IA;IN) 

Production of aluminum-26, 17:28905 (PA;US) 

POULTRY 
See FOWL 
POWDERS 

Synthesis of nanocrystalline powders for oxide ceramics by mi- 

crowave plasma pyrolysis, 17:28728 (R;US) 
POWER DISTRIBUTION 

Variable ility in flux modes as a basis for pin power re- 

construction, 17:28188 (IA;IL) 
POWER DISTRIBUTION SYSTEMS 

Environmental assessment for the electric utility system distribu- 
tion, replacements and upgrades at Lawrence Livermore 
National Laboratory, 17:28378 (R;US) 

Impact of quasi-de currents on three-phase distribution trans- 
former installations: Power Systems Technology Program, 
17:28373 (R;US) 

Mitigation of magnetohydrodynamic electromagnetic pulse 
(MHD-EMP) effects from commerical electric power systems: 
Power Systems Technology Program, 17:28371 (R;US) 

POWER GENERATION 

Econo-environmental edge of LNWT in energy production, 
17:28119 (R;Fl) 

Methods and techniques for prediction of environmental impact, 
17:29362 (R;XU) 

POWER PLANTS 

See also FUEL CELL POWER PLANTS 

Function and field property of online measurement meters: Fi- 
nal report, 17:28120 (R;Fl;in Finnish) 

Seismic procurement requirements at the FPR facility at INEL, 
17:28956 (R;US) 

Short Mountain Landfill gas recovery project: Stage 1, Environ- 
mental Assessment, 17:28377 (R;US) 

Utilization of energy plants’ ADB-systems and of nation-wide ba- 
sic registers for production energy consumption data: Pilot 
study, 17:28550 (R;Fl;In Finnish) 

POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
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POWER SUPPLIES 


Klystron modulator for JLC, 17:29125 (RA;JP) 

Requirements for the support power systems of CANDU nuclear 
power plants, 17:28166 (R;CA) 

POWER TRANSMISSION 

Calculation of Booster power requirements and power line 
flicker for 1.5 GeV proton operation, 17:29086 (R;US) 

Northeast Empire Limited Partnership No. 2 Alternative Energy, 
Inc. and Maine Public Service Company (Docket No. EA-95): 
Environmental Assessment, 17:28379 (R;US) 

POWER TRANSMISSION LINES 

Carter Mountain-Thermopolis 230-kV Transmission Line 
project, Hot Springs County, Wyoming: Environmental as- 
sessment, 17:28374 (R;US) 

PRASEODYMIUM COMPOUNDS 

A simple magnetic model for PrCus, 17:30114 (R;BR) 
PRECIPITATIONS (ATMOSPHERIC) 

See ATMOSPHERIC PRECIPITATIONS 
PRECOMPOUND-NUCLEUS EMISSION 

ALICE/LIVERMORE82: precompound compound decay, 
17:30366 (CM;US) 

PREDATOR-PREY INTERACTIONS 
Squawfish Management Program: Final environmental assess- 
ment, 17:28036 (R;US) 
PREEQUILIBRIUM NUCLEAR PROCESSES 
See PRECOMPOUND-NUCLEUS EMISSION 
PREHEATING 
See HEAT TREATMENTS 
PRESSURE DROP 

Spectral analysis of CFB data: Predictive models of Circulating 
Fluidized Bed combustors: 11th technical progress report, 
17:27494 (R;US) 

PRESSURE TUBES 

Operating performance of CANDU pressure tubes, 17:28163 

(R;CA) 
PRESSURE VESSELS 

A prototype knowledge based system for pressure vessel de- 
sign, 17:28200 (R;SE) 

Acoustic emission monitoring of HFIR vessel during hydrostatic 
testing: Final report, 17:28302 (R;US) 

Development of an intelligent system for cooling rate and fill 
control in GMAW, 17:28934 (R;US) 

Experimental and analytical investigation of the shallow-flaw ef- 
fect in reactor pressure vessels, 17:28201 (R;US) 

Modeling the influence of irradiation temperature and displace- 
ment rate on hardening due to point defect clusters in ferritic 
steels, 17:28196 (R;US) 

Reactor Materials Program: Mechanical properties of irradiated 
Types 304 and 304L stainless steel wekiment components, 
17:28310 (R;US) 

Structural integrity of a confinement vessel for testing nuclear 
fuels for space propulsion, 17:28175 (R;US) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 

Requirements for class 1, 2, and 3 pressure-retaining systems 
and components in CANDU nuclear power plants, 17:28164 
(R;CA) 

Requirements for class 1C, 2C, and 3C pressure-retaining com- 
ponents and supports in CANDU nuclear power plants, 
17:28165 (R;CA) 

PROCESS CONTROL 

Models of learning and the processing of knowledge, 17:29272 
(R;DE;In German) 

Operational verification in process automation, 
(R;Fl;in Finnish) 

The Remote Analytical Laboratory: Lessons learned, 17:27699 
(R;US) 

PROCESS DEVELOPMENT UNITS 

Development of mild gasification process: Quarterly report, 
April-June 1988, 17:27240 (R;US) 

Development of mild gasification process: Quarterly report, 
July-September 1987, 17:27238 (R;US) 


17:28606 
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Development of mild gasification process: Quarterly report, 
October-December 1988, 17:27239 (R;US) 

Development of mild gasification process: Quarterly report, 
October-December, 1987, 17:27241 (R;US) 

PROCESS SOLUTIONS 
Project 8980: Savannah River Plant 200 Area, 221 Building, “B” 
line sampling procedures, 17:27665 (R;US) 

PROCESSES (ADIABATIC) 

See ADIABATIC PROCESSES 
PROCESSING (DATA) 

See DATA PROCESSING 
PROCESSING (ORES) 

See ORE PROCESSING 
PROCESSING (WASTES) 

See WASTE PROCESSING 
PRODUCTION 

Air separation techniques: An inventory of techniques to pro- 
duce ‘pure’ oxygen for the combustion of coal fines in a 
CO2(g)/O2(g)-environment, 17:28872 (R;NL;in Dutch) 

PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (PARTICLE) 

See PARTICLE PRODUCTION 
PRODUCTION CAPACITY 

See CAPACITY 
PRODUCTION REACTORS 

See also SPECIAL PRODUCTION REACTORS 

Minutes of Technical Division Steering Committee meeting, 
November 11, 1952, 17:28238 (R;US) 

Control Elements 

Control rod testing procedure, 17:28212 (R;US) 

Safety rod/thimble melt failure characterization experiments, 
17:28332 (R;US) 

Decontamination 

Through reactor decontamination: A technical status report, 

17:28285 (R;US) 
Fuel Elements 

New fuel element development report of meeting September 22, 
1952, 17:28237 (R;US) 

Summary of discussions between the reactor materials and re- 
actor engineering sections October 6 and 13, 1952, 17:28234 
(R;US) 

Laboratories 
Purification Area laboratories, 17:28229 (R;US) 
Loss Of Coolant 
Benchmarking of flowtran with Mark-22 mockup flow excursion 
test data from Babcock & Wilcox, 17:28361 (R;US) 
Mockup 
Control rod testing procedure, 17:28212 (R;US) 
Nuclear Fuels 
Fuel performance comparison between Savannah River reactors 
and the US commercial nuclear reactors, 17:28228 (R;US) 
Radioactive Effluents 
Industrial hazards reference metal cooling requirements, 
17:28223 (R;US) 
Reactor Channels 
Annular Flow Distribution test: Final report, 17:28309 (R;US) 
Reactor Control Systems 
Additional information for impact response of the restart safety 
rods, 17:28221 (R;US) 
Project 8980—Savannah River Plant—100 Areas, reactor con- 
trol, 17:28214 (R;US) 
Reactor Instrumentation 
Project 89880—Savannah River Plant—100 Area, Panellit Inc..— 

Panels, 17:28233 (R;US) 

Project 8980: Savannah River Plant, 100 Area, Panellit inc., 

Panels, 17:28232 (R;US) 

Reactor Start-Up 
Configuration Management Program Plan: 
17:28307 (R;US) 
Reactor Vessels 
SR's reactor tank inspection program: UT development, appli- 
cation, and results, 17:28356 (R;US) 


Revision 1, 





Shielding 
Shielding, 17:28230 (R;US) 
Stress Corrosion 

Results and recommendations from the reactor chemistry and 
corrosion tasks of the reactor materials program, 17:28308 
(R;US) 

T 
Modification of K-14.1 sparjet loading for Loss of Target Acci- 
dent, 17:28306 (R;US) 
PRODUCTIVITY 
Hartwell reservoir project, 17:28236 (R;US) 
PROFESSIONAL PERSONNEL 
See also ENGINEERS 
SCIENTIFIC PERSONNEL 

Guide to good practices for training of technical staff and man- 

agers: DOE guideline, 17:30293 (R;US) 
PROGENY 

Activities of the National Academy of Sciences in relation to the 
Radiation Effects Research Foundation: Annual performance 
report, June 1, 1991—May 31, 1992, 17:29799 (R;US) 

PROGRAM MANAGEMENT 

See also US DOE PROGRAM MANAGEMENT 

DOE guideline: Guide to good practices for incorporating oper- 
ating experiences, 17:30308 (R;US) 

Ecosystem assessment methods for cumulative effects at the 
regional scale, 17:29278 (R;US) 

introduction course on the economical evaluation of energy pro- 
jects, 17:28394 (R;NL;In French) 

Physical System Requirements: Transport Waste, 17:27748 
(R;US) 

Physical system requirements: Overall system, 17:27747 (R;US) 

Review of the US Department of Energy Classified Visits Pro- 
gram, 17:30321 (R;US) 

Salmon supplementation studies in Idaho Rivers (idaho supple- 
mentation studies): Experimental design, 17:28035 (R;US) 

PROGRAMMING LANGUAGES 

See also LISP 

Application Interface Engine Language and object reference 
manual, 17:30330 (R;US) 

PROGRESS REPORT 

Annual report 1988, 17:30314 (1;AR;in Spanish) 
PROJECT MANAGEMENT 

See US DOE PROGRAM MANAGEMENT 
PROJECTILES 

Operating characteristics of a 7.6 mm (0.30 inch) diameter two- 
stage light-gas gun, 17:29008 (R;US) 

Predictive modelling and laboratory study of adhesive joint dete- 
rioration in the M829 APFSDS kinetic energy round: Final 
report, 17:29239 (R;US) 

PROLIFERATION 
Nuclear weapons and non-proliferation, 17:28438 (IA;XA) 
PROMPT NEUTRONS 
Fission-product yield and fission-neutron data for minor ac- 
tinides. Description of the PC diskettes, 17:30072 (R;XA) 
PRONGS 
See PARTICLE TRACKS 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPAGATOR 

Gauge-dependence of propagators in theories with minimal 

abelian coupling, 17:29951 (R;XA) 
PROPANE 

Premixed turbulent combustion to opposed streams, 17:28912 

(R;US) 
PROPOSALS 

Ethics and proposals: A case study, 17:30297 (R;US) 

Performing a successful audience analysis: How to improve 
your proposat-writing skills, 17:30320 (R;US) 

PROPULSION REACTORS 
See also SPACE PROPULSION REACTORS 


Tutorial on nuclear thermal propulsion safety for Mars, 17:28330 
(R;US) 


PROPULSION SYSTEMS 
Demand thrust pumped propulsion with automatic warm gas 
valving, 17:28952 (R;US) 
Inert gas electric heater for elevated temperature testing of 
small propulsion components, 17:29009 (R;US) 
PROSTHESES 
Surface composition of biomedical components by ion beam 
analysis, 17:28831 (IA;AU) 
PROTACTINIUM 229 
Octupole correlation effects in nuclei, 17:30023 (R;US) 
PROTECTION 
See SAFETY 


PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEIN STRUCTURE 

[Studies of the genetic regulation of the Thermomonospora cel- 
lulase complex]: Progress report, June 1, 1990—January 10, 
1992, 17:28026 (R;US) 

PROTEINS 
See also CHLOROPHYLL-BINDING PROTEINS 
ENZYMES 
GLYCOPROTEINS 
PORINS 

Methods for probing the higher order structure of protein ions in 
the gas phase, 17:28849 (R;US) 

Preparation of radiopharmaceuticals labeled with metal radionu- 
clides: Progress report, July 1, 1988—June 30, 1992, 
17:29737 (R;US) 

PROTON BEAMS 

Thick target neutron yields from spallation reactions, 17:30058 

(R;CA) 
PROTON REACTIONS 

Deuteron breakup reaction at medium energies, 17:30081 
(RA;SU) 

ENDF/B-6 charged-particle sublibraries. Summary, 17:30073 
(R;XA) 

Predictions for production of nuclei far from stability, 17:30090 
(R;US) 

Tensor analyzing power T2o and vector transfer coefficient K for 
the p+D—(h, p)+X process, 17:30080 (RA;SU) 

PROTON-ANTIPROTON INTERACTIONS 

A quantitative investigation of the pomeron, 17:29973 (R;DE) 

High-x7 single-spin asymmetry in x° and 7 production asymme- 
try at xe=0 by 200-GeV polarized antiprotons and protons: 
E704 experiment at FNAL, 17:29990 (R;SU;In Russian) 

Indication on the existence of the bound state in the p anti p- 
system, 17:30012 (R;SU;In Russian) 

What can be learned from the rapidity gap probability, 17:29999 
(RA;HU) 

PROTON-INDUCED X-RAY EMISSION ANALYSIS 

See PIXE ANALYSIS 

PROTON-PROTON INTERACTIONS 

A quantitative investigation of the pomeron, 17:29973 (R;DE) 

Diffractive hadron scattering, 17:29996 (RA;HU) 

Effective coupling functions extracted from the scattering experi- 
ments with polarized protons at moderate energies, 17:29987 
(R;XA) 

High-x7 single-spin asymmetry in x° and 7 production asymme- 
try at x-=0 by 200-GeV polarized antiprotons and protons: 
E704 experiment at FNAL, 17:29990 (R;SU;In Russian) 

PROTONS 

indication on the existence of the bound state in the p anti p- 
system, 17:30012 (R;SU;In Russian) 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, January 1, 1992—March 31, 1992, 
17:27378 (R;US) 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, September 13, 1991—December 
31, 1991, 17:27377 (R;US) 

PROTOPLASTS 
See PLANT CELLS 
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PROTOZOA 


PROTOZOA 
Environmental factors affecting distribution and abundance of 
bacteria, fungi and protozoa in subsurface sediments of the 
Upper Atlantic Coastal Plain, USA, 17:29749 (R;US) 
PSEUDOPARTICLES 
See INSTANTONS 
PTERIDINES 
Characterization of underivatized pterins by laser desorption 
Fourier transform mass spectrometry, 17:28857 (R;US) 
PTERINS 
See PTERIDINES 
PUBLIC HEALTH 
The Canadian National Calibration Reference Centre for in-vivo 
monitoring: its functions and its role in estimating the radioac- 
tive contamination of people in the Canadian Northwest 
Territoties and the Russian immigrants to Israel, 17:30418 
(IA;IL) 
PUBLIC INFORMATION 
Nuclear energy: A balance of power: Strategies presented at 
the IAEA public information forum held in Vienna, Austria, 11- 
13 September 1991, 17:28430 (I;XA) 
PUBLIC TRANSPORTATION SYSTEMS 
See TRANSPORTATION SYSTEMS 
PULMONARY CANCER 
See CARCINOMAS 
PULPS 
See SLURRIES 
PULSE COMBUSTORS 
Method and apparatus for monitoring and controlling a heat gen- 
erator of the pulsation combustion type, 17:29013 (PA;CA) 
PULSED MAGNET COILS 
Thermal management in high average power pulsed compres- 
sion systems, 17:29142 (R;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPED LIMITERS 
Particle balance in Tore Supra with controlled particle exhaust, 
17:30250 (R;US) 
PUMPS 
See also ROD PUMPS 
Design of pump foundations for dynamic excitations in power 
plant environment, 17:28116 (R;Fl) 
Method for controlling the speed of a pump jack, 17:27560 
(PA;CA) 
PUREX PROCESS 
Chemical Processing Department monthly report, October 
1958, 17:27677 (R;US) 
Composition of Purex dissolver off-gas, 17:27674 (R;US) 
Selected monthly operating data for B and T Plants, Redox and 
Purex (1944-1972), 17:27680 (R;US) 
Stability and modification of passive films of new PUREX- 
materials. Final report, 17:28681 (1;DE;in German) 
PWR TYPE REACTORS 
See also ANGRA-1 REACTOR 
OBRIGHEIM REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
Blowdown 
Simulation of blowdown experiments with the TRAC-PD2 code, 
17:28144 (R;BR;In Portuguese) 
Computer Calculations 
Comparison between RELAP5/MOD1 and TRAC-PD2 codes in 
the CANON experience, 17:28146 (R;BR;In Portuguese) 
Linking of FRAP-T, FRAPCON and RELAP-4 codes for tran- 
sient analysis and accidents of light water reactors fuel rods, 
17:28149 (R;BR;In Portuguese) 
Computerized Simulation 
Interactive nuclear plant analyzer for VVER-440 reactor, 
17:28313 (R;US) 
The application of the TRAC-PD2 code in the CANON experi- 
ment, 17:28148 (R;BR;In Portuguese) 
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Design 

Conceptual design of a submerged power station, 17:28326 
(R;US) 

Loss Of Coolant 

Assessment of RELAPS/MOD3 Version 7 based on the 
BETHSY Test 6.2 TC, 17:28327 (R;US) 

Comparison between RELAP5/MOD1 and TRAC-PD2 codes in 
the CANON experience, 17:28146 (R;BR;In Portuguese) 

Large break LOCA calculations for the AP600 design, 17:28329 
(R;US) 

Linking of FRAP-T, FRAPCON and RELAP-4 codes for tran- 
sient analysis and accidents of light water reactors fuel rods, 
17:28149 (R;BR;In Portuguese) 

PHEBUS on-line aerosol monitor development test program, 
17:28331 (R;US) 

The application of the TRAC-PD2 code in the CANON experi- 
ment, 17:28148 (R;BR;in Portuguese) 

Meltdown 

An evaluation of the failure of a PWR lower head during a core 

meltdown accident: Revision 1, 17:28315 (R;US) 


Theoretical and user's manual for pe-PRAISE: A probabilistic 
fracture mechanics computer code for piping reliability analy- 
sis, 17:28152 (R;US) 

Reactor Accidents 

TRAC-PF1/MOD2 code manual: Programmer's guide: Volume 
3, 17:28349 (R;US) 

TRAC-PF1/MOD2 code manual: 
17:28348 (R;US) 

Utilization of the RELAP4 in the experimental water loop of the 
IPEN-CNEN/SP, 17:28338 (R;BR;In Portuguese) 

Reactor Cooling Systems 

RCS pressure under reduced inventory conditions following a 
loss of residual heat removal, 17:28323 (R;US) 

Utilization of the RELAP4 in the experimental water loop of the 
IPEN-CNEN/SP, 17:28338 (R;BR;In Portuguese) 

Reactor Safety 

Issues affecting advanced passive light-water reactor safety 

analysis, 17:28328 (R;US) 
Reactor Vessels 
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moval from coal]: Quarterly progress report, December 15, 
1989—March 15, 1990, 17:27277 (R;US) 
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Variational QCD and quark gluon plasma, 17:29966 (RA;HU) 

QUANTUM ELECTRODYNAMICS 

Comment on validity of the Faddeev-Popov trick for temporal 
gauge, 17:29952 (R;XA) 
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Distribution of gluons and qq-bar pair production in hadronic flux 
tubes, 17:30015 (RA;HU) 
QUARKS 
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RADAR 
See also SYNTHETIC-APERTURE RADAR 
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Methodology of dose calculation for the SRS SAR, 17:27930 
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See RADIATION PROTECTION 
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North Wales, 17:29684 (R;GB) 

Complexation of Np(V) in aqueous solutions, 17:28899 (R;GB) 

Distribution of radioactivity in the Esk Estuary and its relation- 
ship to sedimentary processes, 17:29685 (R;GB) 
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Cost 

Quarterly report on program cost and schedule: Second quarter 

FY 1992, 17:27721 (R;US) 
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National Low-Level Waste Management Program, 17:27737 
R;US) 

Bs of the specialists’ meeting on radioactive wastes 
management, 17:27800 (R;JP;In Japanese) 

Program Change Control Procedure: Revision 4 (Implementing 
line procedure 30.3.2), 17:27743 (R;US) 

Program change control procedure: Revision 1, 17:27742 (R;US) 

Radioactive waste management in the former USSR: Volume 3, 
17:27835 (R;US) 

User's guide for remote access of the Performance Assessment 
Center, 17:27735 (R;US) 

Waste Management System Requirements Document: Volume 
4, MGDs, Revision 2, 17:27745 (R;US) 

RADIOACTIVE WASTE PROCESSING 
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See RF SYSTEMS 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOIMMUNOASSAY 
Evaluation of the RIAKALK: a microcomputer radioimmunoas- 
say data-processing program, 17:29787 (R;BR;In Portuguese) 
Tumour associated antigen CA-50, CA-242 immunoradiometric 
assay (IRMA) in genitourinary malignancy and gastrointesti- 
nal carcinoma early diagnosis: Final report for the period 15 
May 1991 - 14 May 1992, 17:29743 (R;XA) 
RADIOIMMUNOSCINTIGRAPHY 
Aspects of monitoring and quality assurance for radiolabeled 
antibodies, 17:29747 (R;US) 
RADIOIMMUNOTHERAPY 
Aspects of monitoring and quality assurance for radiolabeled 
antibodies, 17:29747 (R;US) 
RADIOISOTOPE GENERATORS 
Coordination chemistry of the 2'*Pb/?'2Bij nuclear transforma- 
tion: Alpha-emitting radiopharmaceuticals: Final technical 
report, 17:28898 (R;U 


is 
Preparation of kits for oem radiopharmaceuticals, 17:28901 
(R;XA) 
Preparation of radiopharmaceuticals labeled with metal radionu- 


clides: Progress report, July 1, 1988—June 30, 1992, 
17:29737 (R;US) 
RADIOISOTOPE HEAT SOURCES 
Milliwatt Generator Project: Progress report, April 1986—March 
1988, 17:28503 (R;US) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNERS 
High resolution tomographic instrument development, 17:29738 
(R;US) 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also YEARS LIVING RADIOISOTOPES 
Comparison of initial interception and retention of wet-deposited 
contaminants on leaves of coniferous and broad-leafed forest 
species with other common vegetation types, 17:29792 (R;US) 
Contamination of U.S. Arctic ecosystems by long-range trans- 
port of atmospheric contaminants, 17:29284 (RA;US) 
Estimation of matter fluxes in the river-sea and ocean-atmosphere 
systems for Okhotsk and Bering seas, 17:29666 (RA;US) 
PC based analysis of alpha-particle spectra, 17:28853 (R;US) 
Reference methods and materials. A programme of support for 
regional and global marine pollution assessments, 17:29696 
(I;XU) 
RADIOLOGICAL PERSONNEL 
IMPACTS-BRC 2.1: Analyses of potential radiological impacts, 
17:30372 (CM;US) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOMETERS 
The use of undulator radiation in VUV and soft x-ray radiometry, 
17:29204 (R;US) 


RAILWAYS 


RADIONUCLIDE CONCENTRATION 

See RADIOACTIVITY 

RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 
Seasonality, 17:29802 (RA;XA) 
RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 

An assessment of radionuclide transfer in sea-spray aerosol to 
North Wales, 17:29684 (R;GB) 

Benchmarking BLT: A computer code for LLW source term eval- 
uation, 17:30331 (R;US) 

Evaluation of EPICOR-Ii Resin/Liner lysimeter investigation 
data using “MIXBATH” a one-dimensional transport code, 
17:27928 (R;US) 

Hydrology/Radionuclide Migration Program and related re- 
search activities: FY 1986 progress report, October 1, 
1985—September 30, 1986, 17:29500 (R;US) 

Mass transport by groundwater, 17:27790 (IA;JP) 

Methodology of dose calculation for the SRS SAR, 17:27930 
(R;US) 

Radionuclide fixation mechanisms in rocks, 17:27791 (IA;JP) 

TMAP4 User's Manual, 17:30260 (R;US) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 

See RADIONUCLIDE KINETICS 
RADIONUCLIDES 

See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Nuclear medicine and imaging research (quantitative studies in 
radiopharmaceutical science): Progress report, January 1, 
1992—December 31, 1992, 17:29736 (R;US) 
The seventh international symposium on radiopharmacology: 
Program and abstracts, 17:29740 (R;US) 
Transport of compounds from mother to foetus, 17:29804 (R;CA) 
RADIOSURGERY 

See RADIOTHERAPY 
RADIOTHERAPY 

See also RADIOIMMUNOTHERAPY 

Anaigetic effect after therapy in a radon-spa, 17:29815 (IA;AT) 
RADIUM 

International workshop on radium, uranium, thorium and related 
nuclides in industry and medicine: history and current uses, 
17:27999 (1;AT) 

The radium dial industries of Illinois and New Jersey: a critical 
comparison, 17:29818 (IA;AT) 

RADIUM D 
See LEAD 210 
RADIUM ISOTOPES 

Produced water radionuclide hazard/risk assessment, Phase 1, 

17:29615 (R;US) 
RADON 

Development of a data base on radon in US homes and applica- 
tions: Final technical report, 17:29798 (R;US) 

Models of radon entry: A review, 17:29381 (R;US) 

Radon data acquisition: An automated system for radon analy- 
sis of both ground air and tower air and for the simultaneous 
logging of meteorological data, 17:29397 (R;US) 

Radon in Israel-1991, 17:29374 (IA;IL) 

The effect of radon-resistant construction techniques in a 
crawispace house, 17:28536 (R;US) 

RADON 222 
Seasonally enhanced indoor radon in karst regions of the south- 
ern Applachians, 17:29491 (R;US) 
RAHYD PROCESS 
See REPROCESSING 
RAILROAD CARS 
A tiltmeter-based weighing device, 17:28636 (R;US) 
RAILWAYS 
ORNL RAIL & BARGE DB: Network database, 17:30343 (CM;US) 


ERA Vol. 17, No. 10 745 





RAIN 


RAIN 
See also ACID RAIN 
Comparison of initial interception and retention of wet-deposited 
contaminants on leaves of coniferous and broad-leafed forest 
species with other common vegetation types, 17:29792 (R;US) 
RAMAN SPECTROSCOPY 
On-line chemical composition analyzer development: Phase 2, 
Final report, 17:28574 (R;US) 
RANA 
See FROGS 
RARE EARTHS 

See also CERIUM 

Determination of rare earth elements in rocks by neutron activa- 
tion analysis with pre-irradiation separation, 17:28795 (1;BR;in 
Portuguese) 

RASCHIG RINGS 
See COLUMN PACKING 
RASPBERRIES 
Effect of low doses (< 1 kGy) on the commercial quality of fresh 
fruits and vegetables for export, 17:29762 (RA;XA) 

RATEMETERS (COUNTING) 

See COUNTING RATEMETERS 
RBMK TYPE REACTORS 

See LWGR TYPE REACTORS 
RCNP CYCLOTRON 

Beam diagnostics in the ring cyclotron, 17:29153 (RA;JP) 
REACTION INTERMEDIATES 

Laser spectroscopy and dynamics of transient species formed in 
pyrolysis reactions: Three year progress report, June 1, 
1989—May 31, 1992, 17:28792 (R;US) 

REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
MELTDOWN 

Calculated investigations of the behaviour of neutron power and 
reactivity in the first phase at the Chernobyl NPP accident 
(neutron-physical aspects), 17:28160 (R;UA;in Russian) 

Developing and assessing accident management plans for 
nuclear power plants: Evaluation of a prototype process: Vol- 
ume 2, 17:28352 (R;US) 

French farmers and radiation, 17:28436 (IA;XA) 

identification and assessment of containment and release man- 
agement strategies for a BWR Mark Il containment, 17:28350 
(R;US) 

Lessons from Hiroshima and Chernobyl, 17:29807 (IA;XA) 

MACCS1.5.11.1: Nuclear accident consequence assessment, 
17:30371 (CM;US) 

Methodology of dose calculation for the SRS SAR, 17:27930 
(R;US) 

Physical aspects of the accident at the fourth unit of CNPP, 
17:28161 (R;UA;in Russian) 

Present status of research activities in severe accident evalua- 
tion for nuclear power plants, 17:28340 (R;JP;iIn Japanese) 

Proceedings of the Seminar on Methods and Codes for Assess- 
ing the off-site consequences of nuclear accidents. Volume 1, 
17:28333 (R;XE) 

Studies in Israel of radiocesium in an immigrant population com- 
ing from areas of the Ukraine, Byelorus and Russia near 
Chernobyl, 17:29810 (IA;IL) 

Summary of Chernobyl followup research activities, 17:28162 
(R;US) 

REACTOR CHANNELS 
Annular Flow Distribution test: Final report, 17:28309 (R;US) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 

Advancement of the arc-waterjet cutting to a gouging process 
for contaminated surface activity of steel components, 
17:29822 (|;DE;in German) 
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Current nuclear industry practices with regard to the integration 
of surveillances, 17:28179 (R;US) 

Evaluation of inservice inspection examinatiions, 17:28178 

RUS 

sciiemmiali examination through painted surfaces, 17:28203 
(R;US) 

The reliability centered maintenance (RCM) analysis applied to 
the safety related components of a nuclear power plant, 
17:28134 (RA;XA) 

REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 

Grouted support plates in reactor buildings at the Savannah 
River Site: Field investigation, tests, and seismic evaluation, 
17:28358 (R;US) 

Heat exchanger restart evaluation: Revision 1, 17:28369 (R;US) 

Supplementary safety system corrosion studies, 17:28365 (R;US) 

The effect of inoperative thermocouples on K reactor limits, 
17:28366 (R;US) 

Ultrasonic thickness measuring imaging system and method, 
17:28202 (PA;US) 

Water treatment program - old reactors, 17:28298 (R;US) 

REACTOR CORES 

See also HETEROGENEOUS REACTOR CORES 

A preliminary analysis of the AP600 reactivity characteristics at 
B.O.L, 17:28186 (IA;IL) 

Heating rates in reactor and spallation cold sources, 17:28001 
(RA;US) 

Turbulent natural convection in an enclosure formed by an array 
of vertical cylinders, 17:28994 (R;US) 

Variable separability in flux modes as a basis for pin power re- 
construction, 17:28188 (IA;IL) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 

REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR KINETICS 

Development of a BWR core burn-up calculation code 

COREBN-BWR, 17:28137 (R;JP;In Japanese) 
REACTOR LATTICE PARAMETERS 
The use of modern evaluated nuclear data in standard lattice 
analysis codes, 17:28189 (IA;IL) 
REACTOR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
REACTOR LATTICES 
NYX: Construction progress, 17:28231 (R;US) 
REACTOR LICENSING 

Nuclear Regulatory Commission issuances, May 1992: Volume 

35, No. 5, 17:28182 (R;US) 
REACTOR MAINTENANCE 
Safety related maintenance in the framework of the reliability 
centered maintenance concept, 17:28124 (R;XA) 
REACTOR MATERIALS 
See also NUCLEAR FUELS 
NUCLEAR POISONS 

Experimental and analytical investigation of the shallow-flaw ef- 
fect in reactor pressure vessels, 17:28201 (R;US) 

Results and recommendations from the reactor chemistry and 
corrosion tasks of the reactor materials program, 17:28308 
(R;US) 

REACTOR OPERATION 

Proceedings of the 17th conference of the Nuclear Societies of 

Israel, 17:28216 (I;IL) 
REACTOR OPERATORS 

Reviewing the impact of advanced control room technology, 
17:28215 (R;US) 

REACTOR PROTECTION SYSTEMS 

Reactor protection system design using application specific inte- 
grated circuits, 17:28317 (R;US) 

SAFE: Fail-to-safe anal of protective networks, 17:30365 
(CM;AU) 





REACTOR SAFETY 


Development of job performance aids to increase human perfor- 
mance reliability: A case study in the evaluation of human 
factors principles, 17:27943 (R;US) 

REACTOR SITES 

Environmental survey at Lucas Heights Research Laboratories, 

1990, 17:29275 (R;AU) 
REACTOR VESSELS 

An evaluation of the failure of a PWR lower head during a core 
meltdown accident: Revision 1, 17:28315 (R;US) 

Flaw distribution development from vessel ISI data, 17:28153 
(R;US) 

Mechanical properties of 1950's vintage 304 stainless steel 
weldment components after low temperature neutron irradia- 
tion, 17:28304 (R;US) 

SR's reactor tank inspection program: UT development, appli- 
cation, and results, 17:28356 (R;US) 

Severe accident thermal analyses of a PWR with in-vessel radi- 
atior/convection and external flooding, 17:28324 (R;US) 

Universal treatment of plumes and stresses for pressurized ther- 
mal shock evaluations, 17:28351 (R;US) 

REACTORS 
See also PRODUCTION REACTORS 
PROPULSION REACTORS 
RESEARCH AND TEST REACTORS 
WATER COOLED REACTORS 

Application of the SQUG-GIP to the seismic upgrade program of 
the Savannah River reactors, 17:28357 (R;US) 

Emergency handling equipment, 17:28320 (R;US) 

RECEIPTS 
Report on the handling of utility receipts at the Los Alamos Na- 
tional Laboratory, 17:30306 (R;US) 

RECIPROCAL TRANSLOCATIONS 

See CHROMOSOMAL ABERRATIONS 
RECORDS MANAGEMENT 

CTS: Commitment Tracking System, 17:30362 (CM;US) 
RECORDS RETRIEVAL 

See INFORMATION RETRIEVAL 
RECOVERY (TRITIUM) 

See TRITIUM RECOVERY 
RECYCLE (FUEL) 

See FUEL CYCLE 
RECYCLING 

Potential GTCC LLW sealed radiation source recycle initiatives: 
National Low-Level Waste Management Program, 17:27738 
(R;US) 

RECYCLING (FUEL) 
See REPROCESSING 
REDOX PROCESS 

Chemical Processing Department monthly report, October 
1958, 17:27677 (R;US) 

Selected monthly operating data for B and T Plants, Redox and 
Purex (1944-1972), 17:27680 (R;US) 

REFRIGERANTS 

An analytical screening of alternatives for R-502 in low- 
temperature refrigerating applications, 17:28534 (R;US) 

Ebulliometric measurement of the vapor pressure of alternative 
refrigerants from 10 to 2000 kPa, 17:28980 (RA;US) 

REFRIGERATORS 
The effect of new priorities and new materials on residential re- 
frigerator design, 17:28552 (R;US) 
REFUSE 
See SOLID WASTES 
REGENERATIVE FUEL CELLS 
PEM (Proton exchange membrane) fuel cell stack heat and 
mass measurement, 17:28524 (R;US) 

REGION | 

See USA 
REGION I 

See USA 
REGION Ill 

See USA 
REGION IV 

See USA 


REMEDIAL ACTION 
Planning 


REGION IX 

See USA 

REGION V 
See USA 
REGION Vi 
See USA 
REGION Vii 
See USA 
REGION Vill 
See USA 
REGION X 
See USA 
REGULATIONS 

Environmental Regulatory Update Table, May/June 1992, 
17:28419 (R;US) 

Exemption of certain radioactive sources from registration li- 
censing and supervision: Proposal for Israeli regulations, 
17:27993 (IA;IL) 

Expert systems as decision tools, 17:28180 (R;CA) 

REINDEER 
See DEER 
REMEDIAL ACTION 
Control Systems 

Intelligent automated control of robotic systems for environmen- 

tal restoration, 17:27946 (R;US) 
Cost 

How much will pollution reduction in Krakow cost?, 17:28392 

(R;US) 
Cost Estimation 

Engineering evaluation/cost analysis for the proposed manage- 
ment of 15 nonprocess buildings (15 series) at the Weldon 
Spring Site Chemical Plant, Weldon Spring, Missouri, 
17:27628 (R;US) 

Environmental restoration project 
17:27955 (R;US) 

Decision Making 

Data management for environmental restoration, 17:30311 
(R;US) 

Implementation of the Hanford Past-Practices Strategy for the 
200 Areas, 17:27949 (R;US) 

Demonstration Programs 

Integrated test schedule for buried waste integrated demonstra- 

tion, 17:27780 (R;US) 
Evaluation 

BWID System Design Study, 17:27761 (R;US) 

Performance-Based Technology Selection Filter application re- 
port for Teledyne Wah Chang Albany Operable Unit Number 
One: INEL Buried Waste Integrated Demonstration, 17:27783 
(R;US) 

implementation 

Implementation of the Hanford Past-Practices Strategy for the 
200 Areas, 17:27949 (R;US) 

information Systems 

EnviroTRADE: An information system for providing data on en- 
vironmental technologies and needs worldwide, 17:29599 
(R;US) 

International Cooperation 

DOE International Technology Exchange Program (ITEP): Tech- 
nical integration of sensor technology development, 17:28427 
(R;US) 

Legislation 

Applicable or relevant and appropriate requirements (ARARs) 
for remedial actions at the Paducah Gaseous Diffusion Plant: 
A compendium of environmental laws and guidance: Environ- 
mental Restoration Program, 17:27939 (R;US) 

Manpower 

Environmental Restoration and Waste Management manpower 
needs assessment: US Department of Energy complex, 
17:27839 (R;US) 

Planning 

Remedial investigation/feasibility study work plan for the 100- 
BC-5 operable unit, Hanford Site, Richland, Washington, 
17:29505 (R;US) 


configuration control, 
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REMEDIAL ACTION 
Planning 


Site assessment report: Chemical, metals and pesticides pits, 
17:29607 (R;US) 

US Department of Energy Oak Ridge Field Office Environmental 
Restoration Program review: FY 1993-94 prioritization and 
program description summaries, 17:29517 (R;US) 

Program Management 

Environmental Restoration and Waste Management Site-Specific 
Plan (SSP) for fiscal year 1992 (FY92), 17:28405 (R;US) 

Health and Safety Plan for Operations Performed for the Envi- 
ronmental Restoration Program: Task, Characterization of 
Potential Waste Sources at Auxiliary Reactor Area-1 Opera- 
ble Unit 5-07 site ARA-02, 17:27772 (R;US) 

United States Department of Energy Environmental Restoration 
and Waste Management: Comment Response Document: 
Five-Year Plan, Fiscal Years 1993-1997, 17:28404 (R;US) 

Quality Assurance 

Compliance with ASME NQA-1 and QAMS-005/80 quality re- 
quirements under the Environmental Restoration Program at 
the Idaho National Engineering Laboratory, 17:27956 (R;US) 

Environmental Restoration Program quality assurance system re- 
quirements for the Hanford Site: Revision 1, 17:27933 (R;US) 

Risk Assessment 
In Search of BRC, 17:27909 (R;US) 
Safety Analysis 

Health and Safety Plan for Operations Performed for the Envi- 
ronmental Restoration Program: Task, Characterization of 
Potential Waste Sources at Auxiliary Reactor Area-1 Opera- 
ble Unit 5-07 site ARA-02, 17:27772 (R;US) 

Technology Assessment 

Performance-Based Technology Selection Filter description re- 
port: INEL Buried Waste Integrated Demonstration System 
Analysis project, 17:27776 (R;US) 

Technology Transter 

DOE International Technology Exchange Program (ITEP): Tech- 
nical integration of sensor technology development, 17:28427 
(R;US) 

US Doe Program Management 

Environmental Restoration Remedial Action Field Office Manage- 
ment Plan for the Hanford Site: Revision 1, 17:29504 (R;US) 

US Department of Energy Oak Ridge Field Office Environmental 
Restoration Program review: FY 1993-94 prioritization and 
program description summaries, 17:29517 (R;US) 

REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 

Emergency handling equipment, Building 105: Progress report, 
September 16, 1952—October 31, 1952, 17:28926 (R;US) 

Remotely operated top loading filter housing, 17:27952 (R;US) 

Robotics applications for the staging of weapon components, 
17:28949 (R;US) 

bt defueling project fuel debris removal system, 17:28931 

;US 
REMOTE SENSING 

Influence of the topography of the earth surface on vertical sound- 
ing of the temperature profile, 17:29376 (R;DE;In German) 

Radiometric design of sensors and quantitative evaluation of re- 
mote sensing data in the optical spectral region, 17:29228 
(R;DE;in German) 

REMOTE VIEWING EQUIPMENT 

Imaging, inspection, and characterization systems for under- 
ground storage tank remediation, 17:27906 (R;US) 

Light duty robotic arms for the characterization of underground 
storage tanks, 17:27912 (R;US) 

RENEWABLE ENERGY SOURCES 

See also BIOMASS 

SOLAR ENERGY 
WIND POWER 

An energy model for the town of Lingen (Ems), FRG. Final re- 
port, 17:28390 (1;DE;in German) 

Renewable energy initiatives taken from the scratch, 17:28481 
(1;DK;In Danish) 

RENORMALIZATION 

Renormalization Group in different fields of theoretical physics, 

17:29942 (R;JP) 
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REPORTING REQUIREMENTS 
CTS: Commitment Tracking System, 17:30362 (CM;US) 
REPRCCESSING 
See also PUREX PROCESS 
PYROCHEMICAL REPROCESSING 
REDOX PROCESS 

A survey of process control computers at the Idaho Chemical 

Processing Plant, 17:27688 (R;US) 
REPTILES 

See also TURTLES 

Status of the flora and fauna on the Nevada Test Site, 1988: 
Results of continuing basic environmental monitoring, 
January—December 1988, 17:29501 (R;US) 

RESEARCH AND TEST REACTORS 

Broad-Application Test Reactor, 17:28239 (R;US) 

RESEARCH PROGRAMS 

Climate and ozone research: A survey of the problem areas, 
17:29390 (I;NO;in Norwegian) 

Climate and ozone research: Program, 17:29389 (!;NO;In Nor- 
wegian 

LIEKKI and JALO Combustion and fuel conversion: Evaluation 
of research programmes 1988-1990, 17:27352 (R;Fl) 

OPTIMITURVE and ADEWA Peat production based on solar 
energy and artificial dewatering of peat: Evaluation of the re- 
search programmes 1988-1990, 17:27458 (R;Fl) 

RESERVE CAPACITY 
See CAPACITY 
RESERVES 
See also STRATEGIC PETROLEUM RESERVE 
US NAVAL OIL SHALE RESERVES 
US NAVAL PETROLEUM RESERVES 

Tiger Team Assessment of the Strategic Petroleum Reserve, 

17:29494 (R;US) 
RESERVOIR FLUIDS 

Parametric study of reservoir properties and their effect on en- 

ergy recovery, 17:28059 (R;US) 
RESERVOIR ROCK 

CAT scan status report, 17:27533 (RA;US) 

Characterization of oil and gas reservoir heterogeneity: Annual 
report, November 1, 1990—October 31, 1991, 17:27522 (R;US) 

Characterization of oil and gas reservoir heterogeneity: Techni- 
cal progress report, January 1, 1992—March 31, 1992, 
17:27523 (R;US) 

Characterization of oil and gas reservoir heterogeneity: Techni- 
cal progress report, October 1, 1991—December 31, 1991, 
17:27524 (R;US) 

Characterization of oil and gas reservoir heterogeneity: Techni- 
cal progress report, July 1, 1991—September 30, 1991, 
17:27525 (R;US) 

Characterization of reservoir rocks and fluids by surface electro- 
magnetic transient methods: Annual report, January 
1991-—January 1992, 17:27520 (R;US) 

Contracts for field projects and supporting research on en- 
hanced oil recovery: Progress review No. 67, quarter ending 
June 30, 1991, 17:27531 (R;US) 

High resolution reverse VSP and interwell seismic experiments 
at the Buckhorn test site in Illinois, 17:27517 (R;US) 

Light oil steamflooding - Effect of wettability on steamflood per- 
formance, 17:27542 (RA;US) 

Reservoir characterization by crosshole seismic imaging: Semi- 
annual progress report, 15 September 1991-14 September 
1992, 17:29865 (R;US) 

RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESID 
See PETROLEUM RESIDUES 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 

A national program for energy-efficient mortgages and home en- 
ergy rating systems: A blueprint for action: Review draft, 
17:28551 (R;US) 





Energy code enforcement training manual covering the Wash- 
ington State Energy Code and the Ventilation and Indoor Air 
Quality Code: Washington State Energy Code Program, 
17:28537 (R;US) 

RESIDENTIAL SECTOR 

Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report eight: 
Impacts on home heating costs of incentives for alternative- 
fuel vehicles, 17:28565 (R;US) 

RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL STRESSES 
Residual strain in a fusion reactor first wall component sub- 
jected to thermal fatigue, 17:28680 (IA;CS) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 

Leach studies on cement-solidified ion exchange resins from 
decontamination processes at operating nuclear power sta- 
tions, 17:28224 (R;US) 

Selective flotation of fossil resin from western coal: A special re- 
port comprising: Monthly report for December 1991—April 
1992 and Quarterly reports for December 1, 1991—February 
29, 1992, 17:27190 (R;US) 

RESISTAL 
See COPPER BASE ALLOYS 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE IONIZATION MASS SPECTROSCOPY 

Isotope biases in RIMS utilizing broad-band long-pulsed lasers, 

17:29231 (R;US) 
RESONATORS 

See also CAVITY RESONATORS 

Dynamics and response of polymer-coated acoustic devices, 
17:29035 (R;US) 

RESOURCE DEVELOPMENT 

Air quality (Degradation of air quality resources resulting from oil 
and gas developments), 17:27590 (RA;US) 

Archaeological resources (Impacts of offshore oil and gas on 
historical and archaeological resources), 17:27586 (RA;US) 

Coastal and marine birds, 17:27584 (RA;US) 

Ecological monitoring (Monitoring the marine ecosystems af- 
fected by oil and gas development), 17:27593 (RA;US) 

Economics (Economic impacts resulting from offshore oil and 
gas development and accidents), 17:27575 (RA;US) 

Information synthesis, management, and dissemination (Infor- 
mation systems on environmental aspects of offshore oil and 
gas development), 17:27587 (RA;US) 

Protected species (impacts of offshore oil and gas development 
on endangered species), 17:27585 (RA;US) 

Sociology and community planning, 17:27574 (RA;US) 

Visual and recreational resources (impacts of offshore oil and 
gas developments on aesthetics and recreational values), 
17:27576 (RA;US) 

RESOURCE MANAGEMENT 

Columbia River System Operation Review: Scoping Document, 
17:29493 (R;US) 

The commons game: A lesson in resources management, 
17:28420 (RA;US) 

RESPIRABLE DUSTS 

See DUSTS 

RESPIRATORY SYSTEM 

See also PHARYNX 

Human respiratory system dosimetric model reviewed and re- 
vised by ICRP Committee 2, 17:29800 (R;IT;In Italian) 

RESPONSE FUNCTIONS 
Major natural disaster afteraction assessment, 17:29853 (R;US) 
REST MASS 

Mass and mixing angle patterns in the Standard Model and its 

material Supersymmetric Extension, 17:29947 (R;US) 
RESUSPENSION 
See PARTICLE RESUSPENSION 


RINGS (STORAGE) 


RETORTED SHALES 
See SPENT SHALES 
RETORTS 

The development of an integrated multistage fluid bed retorting 
process: Annual report, September 1990-—September 1991, 
17:27617 (R;US) 

The development of an integrated multistage fluid bed retorting 
process: Technical report, January 1, 1992—March 31, 1992 
(Kentort Il process—50-Ib/hr.), 17:27618 (R;US) 

RF SYSTEMS 
High power RF technology for JLC, 17:29126 (RA;JP) 
RHENIUM COMPLEXES 
[Ligand intermediates in metal-catalyzed reactions]: Progress 
report, July 1, 1989-June 30, 1992, 17:28860 (R;US) 
RHENIUM SILICIDES 
Structural and transport properties of ReSi, 75, 17:30165 (IA;CS) 
RHEOLOGY 

Correlation of stability/rheology relationship with coal: Proper- 
ties and chemical additives: Final technical report, September 
1988—November 1991, 17:27179 (R;US) 

RHODIUM 

Low temperature, sulfur tolerant homogeneous catalysts for the 
water-gas shift reaction: Task 1, Topical report No. 1, 
17:27225 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 11, March 16, 1990—June 15, 
1990, 17:27264 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 9, September 16, 1989- 
December 15, 1989, 17:27262 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report 6, December 16, 1988—March 15, 
1989, 17:27259 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 8, June 16, 1989-September 
15, 1989, 17:27261 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 10, December 16, 1989—March 
15, 1990, 17:27263 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 4, June 16, 1988-September 
15, 1988, 17:27266 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report 5, September 16, 1988—December 
15, 1988, 17:27258 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report 7, March 16, 1989-June 15, 1989, 
17:27260 (R;US) 

RHODIUM 100 

Local magnetic behaviour of '°Rh in Pd and Pt hosts, 

17:30128 (IA;IN) 
RHODOPSEUDOMONAS 

[Organization and regulation of the genes for nitrogen fixation in 
Rhodopseudomonas capsulata]: Progress report, [June 5, 
1989—June 4, 1991], 17:28023 (R;US) 

RHODOSPIRILLUM 

Biological conversion of synthesis gas: [Quarterly] technical re- 
port No. 2-1, September 5, 1991—December 4, 1991, 
17:28015 (R;US) 

RIBONUCLEIC ACID 

See RNA 

RIBOSOMAL RNA 

Differential gene expression in Neurospora crassa cell types: 
Ribosomal RNA genes: Comprehensive final terminal report 
of the overall activities for past 20 years, 17:29719 (R;US) 

RIEMANN WAVES 
See SHOCK WAVES 
RIFT ZONES 
Geothermal systems in sediment-filled rift valleys: Hydrody- 
namic and geochemical characteristics, 17:28066 (RA;US) 
RIKEN SSC 
See IPCR CYCLOTRON 
RINGS (STORAGE) 
See STORAGE RINGS 
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RISER CRACKING 


RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Applications of PRA in nuclear criticality safety, 17:27940 (R;US) 

Fuzzy risk analysis for safeguards and network security, 
17:27972 (R;US) 

Risk analysis enhancement via computer 
17:28129 (RA;XA) 

RISOE NATIONAL LABORATORY 
Main results from Risoe’s wind-diesel programme 1984-1990, 
17:28105 (R;DK) 
RIVETS 
See FASTENERS 
RNA 

See also RIBOSOMAL RNA 

Small catalytic RNA: Structure, function and application, 
17:29721 (R;US) 

RNA POLYMERASES 

[Organization and regulation of the genes for nitrogen fixation in 
Rhodopseudomonas capsulata]: Progress report, [June 5, 
1989-June 4, 1991], 17:28023 (R;US) 

RNA PROCESSING 

[Molecular analysis of cytoplasmic male sterility]: Progress re- 

port, June 1, 1989—June 15, 1991, 17:29717 (R;US) 
ROBOTS 

A VMEbus ultrasonic sensor controller for mapping and servo 
control in robotic systems, 17:28947 (R;US) 

Control of autonomous mobile robots using custom-designed 
qualitative reasoning VLSI chips and boards, 17:28918 
(RA{US) 

Dynamics and control of a two-DOF redundant-drive backlash- 
free robot arm, 17:28919 (RA;US) 

ROCK SALT 
See SALT DEPOSITS 
ROCKS 
See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 
SEDIMENTARY ROCKS 

Environmental impact assessment of selenium from coal mine 
spoils: Quarterly report, 17:27452 (R;US) 

Evidences of a subduction-collision tectonic on low proterozoic 
in Bahia State northeast, 17:28801 (IA;BR;In Portuguese) 

Geochronologic data evaluation from Caico Complex and their 
tectonic implications, 17:28805 (IA;BR;in Portuguese) 

HYFRACSD: Finite element code for 3D-hydraulic fracture prop- 
agation equations (mult-layer), 17:30349 (CM;US) 

HYFRACSD: Finite element code for 3D-hydraulic fracture prop- 
agation equations (mult-layer), 17:30350 (CM;US) 

HYFRACSD: Finite element code for 3D-hydraulic fracture prop- 
agation equations (mult-layer), 17:30348 (CM;US) 

Litho-geochemistry of Salgueiro Complex, Pernambuco State, 
and petrogenetic consequences, 17:28799 (IA;BR;In Por- 
tuguese) 

Proceedings of the 14. Symposium on Geology from Northeast, 
17:28796 (1;BR;In Portuguese) 

Rb-Sr dating in ortho-derivative of Sao Vicente/Caico group - 
Borborema Province, 17:28803 (IA;BR;In Portuguese) 

The north border of Sergipe System, 17:28804 (IA;BR;In Por- 


applications, 


tuguese) 
The signification of Rb/Sr dating in Oros-Jaguaribe region 
(Ceara), 17:28812 (IA;BR;In Portuguese) 
[Investigation of ultrasonic wave interactions with fluid-saturated 
porous rocks]: [Annual report], 17:29859 (R;US) 
ROCKY FLATS PLANT 
Destruction of DOE/DP surrogate wastes with supercritical wa- 
ter oxidation technology, 17:27855 (R;US) 
Human factors engineers as change agents, 17:27944 (R;US) 
Mixed waste characterization strategy, 17:27843 (R;US) 
NEPA supplement analysis as a planning tool, 17:27842 (R;US) 
ROD PUMPS 
Ball and seat-type valve for downhole rod pump, 17:27561 
(PA;CA 
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RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROMANIA 
Electric power in the Soviet Union and Eastern Europe. Part 1, 
17:28474 (R;SE;In Swedish) 
Electric power in the Soviet Union and Eastern Europe. Part 2, 
17:28475 (R;SE;In Swedish) 
ROPE PROCESS 
Techno-Economic evaluation of the ROPE© process, 17:27620 
(RA;US) 
ROTORS 
PHATAS-2: Program for Horizontal Axis wind Turbine Analysis 
and Simulation version 2: Aeroelastic modelling, 17:28099 
(R;NL) 
ROUTING 
A software utility for regional evacuation (SURE), 17:28403 
(R;US) 
RUBIDIUM 
Progress toward x-ray lasing between autoionizing transitions, 
17:29038 (R;US) 
RUMANIA 
See ROMANIA 
RUMEN 
See RUMINANTS 
RUMINANTS 
See also CATTLE 
DEER 
SHEEP 
Prevalence of Chlamydia psittaci infections in domestic rumi- 
nants in Mexico, determined by an indirect ELISA and 
isolation of Chlamydiae, 17:29777 (RA;XA) 
RUNAWAY ELECTRONS 
Collisional avalanche exponentiation of run-away electrons in 
electrified plasmas, 17:30237 (R;US) 
RUNOFF 
Engineering evaluation/cost analysis: Waste Pit Area storm wa- 
ter runoff control, Feed Materials Production Center, Fernald, 
Ohio, 17:27932 (R;US) 
RURAL AREAS 
Rural electrification via photovoltaic energy: Abstract, 17:28046 
(R;US) 
RUTHENIUM 106 
Behavior and control of ruthenium during operation of the New 
Waste Calcining Facility at the Idaho Chemical Processing 
Plant, 17:27895 (R;US) 
RUTHENIUM COMPLEXES 
Electron transfer reactions in microporous solids: Progress re- 
port, June 1991—May 1992, 17:28895 (R;US) 
RUTHENIUM COMPOUNDS 
See also RUTHENIUM SILICIDES 
Low temperature, sulfur tolerant homogeneous catalysts for the 
water-gas shift reaction: Task 1, Topical report No. 1, 
17:27225 (R;US) 
RUTHENIUM SILICIDES 
Synchrotron studies of narrow band materials: Progress report, 
July 1, 1991—June 30, 1992, 17:28710 (R;US) 
RUTHERFORD SCATTERING 
High plateau nuclear-enhanced backscattering spectrometry, 
17:30052 (IA;AU) 


Ss 


S CODES 
SAFE: Fail-to-safe anal of protective networks, 17:30365 
(CM;AU) 
SHC: Seismic/hazard characterization eastern U.S., 17:30374 
(CM;US) 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
Nuclear weapons and non-proliferation, 17:28438 (IA;XA) 





Safeguards and Security Research and Development progress 
report, October 1990—September 1991, 17:27968 (R;US) 
SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 
Incorporating new experimental data on zircaloy oxidation into 
the thermohydraulic analysis of mitigated severe light water 


reactor accidents, 17:28198 (IA;IL) 

Stirling heat pump external heat systems: An appliance per- 
spective, 17:28535 (R;US) 

The Center for Natural Phenomena Engineering (CNPE), 
1990-1991 (Earthquake and other natural phenomena engi- 
neering), 17:28935 (R;US) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY ANALYSIS 

Technical safety appraisal of the Idaho Chemical Processing 
Plant, 17:27662 (R;US) 

The selection of probabilistic safety assessment techniques for 
non-reactor nuclear facilities, 17:27704 (R;US) 

SAFETY RODS 

See SCRAM RODS 
SAITAMA CYCLOTRON 

See IPCR CYCLOTRON 
SALINE ZONE 

See OIL SHALES 
SALMON 

Salmon supplementation studies in Idaho Rivers (idaho supple- 
mentation studies): Experimental design, 17:28035 (R;US) 

Umatilla River Subbasin Fish Habitat improvement Project: An- 
nual report, 1991, 17:28038 (R;US) 

Umatilla Satellite and Release Sites Project: Final conceptual 
design report, 17:28037 (R;US) 

SALT DEPOSITS 

Mass transport in bedded salt and salt interbeds, 17:27806 (R;US) 
SALT TRANSPORT PROCESS 

See PYROCHEMICAL REPROCESSING 
SALTON SEA GEOTHERMAL FIELD 

Salton Sea Scientific Drilling Project: A summary of drilling and 
engineering activities and scientific results: Final report, 
17:28076 (R;US) 

SAMARIUM ALLOYS 

Optimization of film synthesized rare earth transition metal per- 
manent magnet systems: Progress report, August 1, 
1991—July 31, 1992, 17:28657 (R;US) 

SAMARIUM COMPOUNDS 
See also SAMARIUM OXIDES 
SAMARIUM SELENIDES 
SAMARIUM SULFIDES 

Magnetic properties of RNi,B(R=Ce, La, Sm, Eu, Gd, Tm) : 

TmNi4B a possible VF system, 17:28674 (IA;IN) 
SAMARIUM OXIDES 

NQR investigations in REBazCu3O, (RE=Y, Sm, Gd, Dy, Ho, Er 

and Dy), 17:30133 (IA;IN) 
SAMARIUM SELENIDES 

Electrical resistivity study on SmSesub(1-x)As, under pressure, 

17:28757 (1A;IN) 
SAMARIUM SULFIDES 

Electrodeposition of semiconducting samarium sulphide thin 

films, 17:28755 (1A;IN) 
SAMPLE CHANGERS 

Use of robotic systems for radiochemical sample changing and 

for analytical sample preparation, 17:28954 (R;US) 
SAMPLE HOLDERS 

Establishment and maintenance of a coal sample bank and data 
base: Project status report, January 9, 1989-April 8, 1989, 
17:27364 (R;US) 

Establishment and maintenance of a coal sample bank and data 


base: [Quarterly] project status report, October 9, 1989- 
January 8, 1990, 17:27365 (R;US) 


SAVANNAH RIVER PLANT 
Hazards 


Establishment and maintenance of a coal sample bank and data 
base: [Quarterly] project status report, October 9, 1988- 
January 8, 1989, 17:27363 (R;US) 

Establishment and maintenance of a coal sample bank and data 
base: [Quarterly] project status report, October 9, 1990— 
January 8, 1991, 17:27368 (R;US) 

Establishment and maintenance of a coal sample bank and data 
base: [Quarterly] project status report, April 9, 1990—July 8, 
1990, 17:27367 (R;US) 

Establishment and maintenance of a coal sample bank and data 
base: [Quarterly] project status report, October 9, 1990—- 
January 8, 1991, 17:27368 (R;US) 

Establishment and maintenance of a coal sample bank and data 
base: [Quarterly] project status report, July 9, 1990-October 
8, 1990, 17:27369 (R;US) 

SAND 

Report on variation of electrical conductivity during steam injec- 
tion in unconsolidated sand saturated with a salt solution, 
17:27551 (R;US) 

Stratigraphic information from impulse radar profiling over un- 
consolidated sands, 17:29420 (RA;CA) 

SANDIA LABORATORIES 

Final Action Plan to Tiger Team: Environmental, safety and 
health assessment, 17:27945 (R;US) 

Institutional plan, FY 1992-1997, 17:28426 (R;US) 

SANDSTONES 

Fractures and stresses in Bone Spring sandstones: Final report, 
17:27528 (R;US) 

Spatial organization and geometries of fluvial channels and 
crevasse splay sandstones in the Ravenscar group, York- 
shire, 17:27527 (1;NO) 

SANITARY LANDFILLS 

Town of Edinburg landfill reclamation demonstration project: Fi- 
nal report, 17:29579 (R;US) 

Y-12 Construction/Demolition Landfill Vil: Permit application: 
Part 1 and 2: Volume 1, 17:27925 (R;US) 

Y-12 Industrial Waste Landfill IV closure/post-closure plan, 
17:28608 (R;US) 

SAPPHIRE 

Damage accumulation in oxygen implanted sapphire - substrate 
orientation dependence, 17:28766 (IA;AU) 

Fabrication of self-lubricating hard coatings by ion beam tech- 
niques: Annual progress report (Tribology Program) 1990, 
October 1989-September 1990, 17:28573 (R;US) 

lon beam induced epitaxial crystallization of sapphire, 17:30178 
(IA;AU) 

The adsorption of Cg and the co-adsorption of Ceo and H2O on 
a-AlgO3 (1102)-(2 x 1), 17:28888 (R;US) 

SARCOMAS 

Light ion irradiation for unfavorable soft tissue sarcoma, 

17:29746 (R;US) 
SATELLITES 

A computational study of projectile melt in impact with typical 

Whipple shields, 17:28697 (R;US) 
SAVANNAH RIVER PLANT 
Bulidings 

H Area Design and Construction Ref. Letter Evans to Nelsion 
October 9, 1952; Ref. Letter Nelson to Evans November 6, 
1952, 17:28927 (R;US) 

Environment 

Ranking nonradiological compounds for selecting indicator con- 
taminants at Savannah River Plant waste sites: Final report, 
17:29492 (R;US) 

Experimental Data 

Benchmarking BLT: A computer code for LLW source term eval- 

uation, 17:30331 (R;US) 
Gaseous Wastes 

Alternate particle removal technologies for the Airborne Activity 
Confinement System at the Savannah River Site, 17:28960 
(R;US) 

Hazards 

Design wind speeds for high hazard, moderate hazard, impor- 
tant/low hazard and general use facilities at the Savannah 
River Site, 17:29401 (R;US) 
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SAVANNAH RIVER PLANT 
Laboratory Equipment 


Laboratory Equipment 
Building 773-A main technical laboratories: Part 2, High Level 
Caves wing special equipment, 17:29003 (R;US) 
Loss Of Coolant 
FLOWTRAN-TF code description: Revision 1, 17:28363 (R;US) 
t 

Minutes of Technical Division Steering Committee meeting, 

November 11, 1952, 17:28238 (R;US) 
Nuclear Materials Management 

Automated box/drum waste assay (7°*Cf shuffier) through the 
material access and accountability boundary, 17:27976 (R;US) 

Nuclear criticality safety: 300 Area, 17:27720 (R;US) 

Progress Report 

Savannah River Laboratory monthly report, February 1992, 

17:28312 (R;US) 
Radioactive Waste Management 

Savannah River Site Interim Waste Management Program Plan 
FY 1991-1992, 17:27922 (R;US) 

Task technical and QA plan: Thermal effects study: To evaluate 
saltstone properties associated with performance criteria as a 
function of extended exposure to temperatures typical of adia- 
batic curing, 17:27920 (R;US) 

Radioactive Waste Processing 

Automated box/drum waste assay (*°*Cf shuffler) through the 

material access and accountability boundary, 17:27976 (R;US) 
Reactors 

Application of the SQUG-GIP to the seismic upgrade program of 
the Savannah River reactors, 17:28357 (R;US) 

Emergency handling equipment, 17:28320 (R;US) 

Separation Processes 
Program review, 17:27630 (R;US) 
Site Characterization 

Admiral Barr's briefing book, 17:29264 (R;US) 

Site assessment report: Chemical, metals and pesticides pits, 
17:29607 (R;US) 

Standards 
Project 8980: Savannah River Plant 200 Area: Comments on 
technical standards 221-0.03 and 221-1.03, 17:30310 (R;US) 
SAVANNAH RIVER PLANT C REACTOR 
See C REACTOR 
SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 
SAWTOOTH OSCILLATIONS 

Global sawtooth instability measured by magnetic coils in the 

JET tokamak, 17:30235 (R;CH) 
SCANNING ELECTRON MICROSCOPY 

Atomic bonding at ceramic interfaces using scanning tunnelling 
microscopy: Progress report, September 1990—September 
1992, 17:28711 (R;US) 

Scanning tunnelling microscopy at Griffith University, 17:29187 
(IA;AU) 

SCATTERING 
See also BACKSCATTERING 
ELASTIC SCATTERING 
SMALL ANGLE SCATTERING 
Magnetic X-ray scattering, 17:30187 (IA;CS) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHROEDINGER EQUATION 

MOL calculation of the solitons of the cubic Schroedinger equa- 

tion, 17:29890 (R;US) 
SCHWINGER SOURCE THEORY 

On the equivalence between the Schwinger and axial models, 

17:29912 (R;BR) 
SCIENTIFIC PERSONNEL 

oe Scientific Computing Environment Team, 17:30399 

(R;US) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
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SCINTILLATION COUNTERS 
Enhanced neutron imaging detector using optical processing, 
17:29171 (R;US) 
Fiber fed x-ray/gamma ray imaging apparatus, 17:29210 (PA;US) 
Hadron-electron separation by a combined calorimeter, 
17:29196 (R;SU;In Russian) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 


SCRAM RODS 
Failure of latch mechanism for motion control of safety rods, 
17:28360 (R;US) 
SCRAP METALS 
Pretreatment and preheating of scrap, 17:28587 (R;Fl;In Finnish) 


SCREENS 
Fabrication of high aspect ratio microstructures using MeV pro- 
ton beams, 17:29189 (IA;AU) 


SCREWS 
See FASTENERS 


SE& LEVEL 

A post-cromerian rise in sea level, 17:29670 (RA;US) 

Mass balance of Antarctica and sea level change, 17:29668 
(RA;US) 

Meltwater runoff lag from arctic glaciers and ice caps during 
global warming, 17:29671 (RA;US) 

The Greenland ice sheet contribution to sea level changes dur- 
ing the last 150,000 years, 17:29669 (RA;US) 

The impact of global warming on the Antarctic mass balance 
and global sea level, 17:29452 (RA;US) 

The velocity field of Antarctic outlet glaciers, 17:29458 (RA;US) 

SEAFOOD 

Application of irradiation to extend the shelf-life of shrimps, 
17:29765 (RA;XA) 

Food Irradiation Newsletter. V. 16, no. 1, 17:29786 (I;XA) 

SEALED SOURCES 

Leakage testing of @°Ra sources by radon detection, 17:28000 
(IA;AT) 

Potential GTCC LLW sealed radiation source recycle initiatives: 
National Low-Level Waste Management Program, 17:27738 
(R;US) 

SEALS 

See also SECURITY SEALS 

Rotary kiln seal, 17:27833 (PA;US) 

Seismic considerations in sealing a potential high-level radioac- 
tive waste repository, 17:27865 (R;US) 

SEAS 
See also ANTARCTIC OCEAN 
ARCTIC OCEAN 
ATLANTIC OCEAN 
INDIAN OCEAN 
PACIFIC OCEAN 

Air-sea interaction and penetrating winter convection in the 
Greenland Sea, 17:29646 (RA;US) 

Allowance for the relaxation effects in global processes of heat 
transfer, 17:29633 (RA;US) 

Antarctic sea ice and temperature variations, 17:29312 (RA;US) 

Development of sea ice data sets from passive microwave 
satellite data: Preliminary lessons, 17:29629 (RA;US) 

Estimation of matter fluxes in the river-sea and ocean-atmosphere 
systems for Okhotsk and Bering seas, 17:29666 (RA;US) 

Measuring sea ice deformation with imaging RADAR satellites, 
17:29630 (RA;US) 

Strengths and weaknesses of sea ice as a potential early indica- 
tor of climate change, 17:29619 (RA;US) 

The impact of snow and sea ice variations on global climate 
change, 17:29649 (RA;US) 

The influence of sea ice on the structure and function of south- 
ern ocean ecosystems, 17:29660 (RA;US) 

The influence of the hydrologic cycle on the extent of sea ice 
with climatic implications, 17:29654 (RA;US) 

The partition of thermal energy in the summertime sea ice- 
ocean system, 17:29651 (RA;US) 

Water mass formation at high latitudes, 17:29655 (RA;US) 





SEAWATER 

Boron Isotope systematics in fractional evaporation of seawater, 
17:29700 (IA;IL) 

Contaminant monitoring programmes using marine organisms: 
Quality assurance and good laboratory practice, 17:28816 
(I;XU) 

Determination of DDTs and PCBs by capillary gas chromatogra- 
phy and electron capture detection, 17:28815 (I;XU) 

Joint meeting of the Group of Experts on Effects of Pollutants 
(GEEP) and Group of Experts on Methods, Standards and In- 
tercalibration (GEMSI), 17:29703 (R;XU) 

Reference methods and materials. A programme of support for 
regional and global marine pollution assessments, 17:29696 
(I;XU) 

Report on the intercomparison run: radionuclides in seawater 
and plankton collected outside Mururoa Atoll, 17:29689 (R;XA) 

Test of the acute lethal toxicity of pollutants to marine fish and 
invertebrates, 17:29845 (1;XU) 

SECONDARY BATTERIES 
See ELECTRIC BATTERIES 


SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SECURITY 
A comparison of algorithms for anomaly detection in safeguards 
and computer security systems using neural networks, 
17:27970 (R;US) 
Flexible data communications: The primary challenge in rapidly 
deployable integrated security systems, 17:29249 (R;US) 
Multiple state modeling in assess outsider, 17:27982 (R;US) 
SECURITY SEALS 
Reflective particle technology for identification of critical compo- 
nents, 17:28640 (R;US) 
Understanding correlation coefficients in treaty verification, 
17:28632 (R;US) 
SEDIMENT BASINS 
See SETTLING PONDS 


SEDIMENTARY ROCKS 
See also EVAPORITES 
SANDSTONES 

Brazilian reactivation evidences on sediments from Paraguacu 
Group (Medium Proterozoic) in Chapada Diamantina, Bahia, 
17:28807 (IA;BR;in Portuguese) 

SEDIMENTS 

Applications of instrumental neutron activation analysis in the 
Analytical Division of the Research Center Juelich (KFA), 
17:28845 (R;DE) 

CHNSED: Sediment & containment transport model, 17:30373 
(CM;US) 

Characterization of subsurface sediments at a site of gasoline 
contamination, 17:29604 (R;US) 

Ecological evaluation of proposed discharge of dredged material 
from Oakland Harbor into ocean waters (Phase 3 B of -42-foot 
project): Volume 1, Analyses and discussion, 17:29710 (R;US) 

Ecological evaluation of proposed discharge of dredged mate- 
rial from Oakland Harbor into ocean waters (Phase 3 B of 
-42-foot project): Volume 2, Appendixes, 17:29596 (R;US) 

Environmental factors affecting distribution and abundance of 
bacteria, fungi and protozoa in subsurface sediments of the 
Upper Atlantic Coastal Plain, USA, 17:29749 (R;US) 

Eolian sediments in arctic Alaska as sources of paleoenviron- 
mental data, 17:29472 (RA;US) 

Glacial marine sediments from the Antarctic Peninsula: A 
record of climate change and glacial fluctuations during the 
late holocene, 17:29680 (RA;US) 

Holocene loess and paleosols in Central Alaska: A proxy record 
of holocene climate change, 17:29483 (RA;US) 

Late quaternary paleoceanography and paleoclimatology from 
sediment cores of the eastern Arctic Ocean, 17:29674 (RA;US) 

Paleolimnologic evidence of high arctic late quaternary paleoen- 
vironmental change: Truelove Lowland, Devon Island, 
N.W.T., Canada, 17:29662 (RA;US) 

Sediment-Laden sea ice in the Arctic Ocean: Implications for 
climate, environment and sedimentation, 17:29677 (RA;US) 


SELENATES 


The record of global change in circum-Antarctic marine sedi- 
ments, 17:29675 (RA;US) 

Transport and accumulation of cesium-137 and mercury in the 
Clinch River and Watts Bar Reservoir system: Environmental 
Restoration Program, 17:29581 (R;US) 

Uranium studies in the Tims Branch and Steed Pond system, 
17:29507 (R;US) 

Vegetation, climate, and lake formation during interglacial peri- 
ods in northeast interior Alaska, 17:29480 (RA;US) 

SEEDS 

The effect of low doses of gamma irradiation on common bunt 
and covered smut diseases in wheat and barley seeds 
(Tilletia Caries, T. Foetida and Ustilago Hordei), 17:29752 
(R;SY;In Arabic) 

SEISMIC DETECTION 

Differential equation-based seismic data filtering, 17:29862 
(R;US) 

Finite-difference migration to zero offset, 17:29014 (R;US) 

Migration by the Kirchhoff, slant stack, and Gaussian beam 
methods, 17:29015 (R;US) 

Real-time classification of signals from three-component seis- 
mic sensors using neural nets, 17:30394 (R;US) 

SEISMIC EFFECTS 

SHC: Seismic/hazard characterization eastern U.S., 17:30374 
(CM;US) 

Seismic evaluation of a diesel generator system at the Savannah 
River Site using earthquake experience data, 17:28355 (R;US) 

SEISMIC EVENTS 

See also EARTHQUAKES 

Real-time classification of signals from three-component seis- 
mic sensors using neural nets, 17:30394 (R;US) 

The spectra of seismic radiation from a tensile crack, 17:29875 
(RA;US) 

SEISMIC P WAVES 

High-frequency P wave spectra from explosions and earth- 
quakes, 17:29873 (RA;US) 

Observations of high-frequency P wave earthquake and explo- 
sion spectra compared with w~°, w-*, and Sharpe source 
models, 17:29876 (RA;US) 

SEISMIC SURVEYS 

2.5D Kirchhoff inversion Theory applied to VSP data, 17:29864 
(R;US) 

Acoustic inversion of seismic data, 17:27526 (1;NO) 

SEISMIC WAVES 

See also SEISMIC P WAVES 

A dip-dependent divergence correction, 17:29863 (R;US) 

Computational aspects of Gaussian beam migration, 17:29016 
(R;US) 

Differential equation-based seismic data filtering, 17:29862 
(R;US) 

High resolution reverse VSP and interwell seismic experiments 
at the Buckhorn test site in Illinois, 17:27517 (R;US) 

Migration by the Kirchhoff, slant stack, and Gaussian beam 
methods, 17:29015 (R;US) 

Seismic wave propagation in thinly-layered media with steep re- 
flectors, 17:29861 (R;US) 

SELECTIVE CATALYTIC REDUCTION 

Innovative Clean Coal Technology (ICCT): Demonstration of Se- 
lective Catalytic Reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired 
boilers: Quarterly report No. 2, October-December 1990, 
17:27415 (R;US) 

Innovative clean coal technology (ICCT): Demonstration of se- 
lective catalytic reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired 
boilers: Quarterly report No. 3, January-March 1991, 
17:27416 (R;US) 

SELENATES 

Environmental impact assessment and selenium transformation 
in coal mine spoils: Seventh quarterly report, 17:27453 (R;US) 

Field and laboratory investigations of selenium transformation: 
Quarterly report, 17:27451 (R;US) 
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SELENITES 


SELENITES 
Environmental impact assessment and selenium transformation 
in coal mine spoils: Seventh quarterly report, 17:27453 (R;US) 
SELENIUM 
Contamination of the arctic air during the megahaze vent in late 
winter, 1986, 17:29346 (RA;US) 
The determination of methylmercury, total mercury and total se- 
lenium in human hair, 17:28814 (I;XU) 
SELENIUM 74 TARGET 
An excitation of isomeric states in the (+,n) reactions on sele- 
nium isotopes, 17:30088 (R;UA;In Russian) 
SELENIUM 78 TARGET 
An excitation of isomeric states in the (-y,n) reactions on sele- 
nium isotopes, 17:30088 (R;UA;In Russian) 
SELENIUM 80 TARGET 
An excitation of isomeric states in the (+,n) reactions on sele- 
nium isotopes, 17:30088 (R;UA;In Russian) 
SELENIUM 82 TARGET 
An excitation of isomeric states in the (-7,n) reactions on sele- 
nium isotopes, 17:30088 (R;UA;In Russian) 
SELENIUM COMPOUNDS 
See also SELENATES 
SELENITES 
Environmental impact assessment and selenium transformation 
in coal mine spoils: Seventh quarterly report, 17:27453 (R;US) 
Environmenta! impact assessment of selenium from coal mine 
spoils: Quarterly report, 17:27452 (R;US) 
Field and laboratory investigations of selenium transformation: 
Quarterly report, 17:27451 (R;US) 
Selenium in Oklahoma ground water and soil: Quarterly report 
No. 6, 17:27454 (R;US) 
Selenium transformation in coal mine spoils: Quarterly report, 
17:27455 (R;US) 
SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 


SEMICONDUCTOR DETECTORS 
See also GE SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 
Computer simulation of a germanium detector response to 
highly radioactive waste, 17:27804 (R;US) 
Semiconductor scanistor application for synchrotron light and 
electron beam parameters measurement, 17:29109 (RA;JP) 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR SWITCHES 
TRANSISTORS 
Modification and analysis by ion beams in studies of semicon- 
ductor devices, 17:30179 (IA;AU) 
SEMICONDUCTOR MATERIALS 
See also N-TYPE CONDUCTORS 
Electron transfer reactions in microporous solids: Progress re- 
port, June 1991—May 1992, 17:28895 (R;US) 
Electronic transport and lasing in microstructures: Progress re- 
port, November 1, 1991—October 31, 1992, 17:30117 (R;US) 
Etch rates for (100) gallium arsenide using aqueous H2SO,4:H202 
and aqua regia based etchants, 17:28738 (R;AU) 
Formation of buried epitaxial Si-Ge alloy layers in Si< 100 >crystal 
by high dose Ge ion implantation, 17:28769 (R;US) 
Mechanistic study of organometallic vapor phase epitaxy, 
17:28740 (R;US) 
Modelling of positron annihilation in presence of defects in semi- 
conductors, 17:30143 (IA;IN) 
Perturbed angular correlation methods in material science, 
17:30144 (IA;AU) 
[Electron transfer rates at semiconductor/liquid interfaces]: 
Progress report, 17:28892 (R;US) 
SEMICONDUCTOR SWITCHES 
Characteristics of current filamentation in high gain photocon- 
ductive semiconductor switching, 17:29032 (R;US) 
SENN REACTOR 
See GARIGLIANO REACTOR 
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SEPARATION EQUIPMENT 

Simulation of uranium aluminide dissolution in a continuous alu- 
minum dissolver system, 17:27694 (R;US) 

The use of polymer membranes for the separation of gases in 
coal gasification systems, 17:27350 (R;NL;In Dutch) 

SEPARATION PROCESSES 
See also DISTILLATION 
FLOTATION 
ISOTOPE SEPARATION 
REPROCESSING 

Air separation techniques: An inventory of techniques to pro- 
duce ‘pure’ oxygen for the combustion of coal fines in a 
COx2(g)/O2(g)-environment, 17:28872 (R;NL;In Dutch) 

Control of radio-iodine emissions from the separations plants, 
17:27679 (R;US) 

Evaluation of CO2/H2 separation techniques at Ho-production 
from fossil fuels aimed at COz-free energy production, 
17:28016 (R;NL;in Dutch) 

Gas separation using ion exchange membranes for producing 
hydrogen from synthesis gas: Quarterly report 22 covering the 
period October 1, 1991—December 31, 1991, 17:28013 (R;US) 

Process analysis for controlling and improving nuclear fuel dis- 
solution, 17:27689 (R;US) 

Process monitoring for material measurement verification, 
17:27988 (R;US) 

Separation technologies: Final report, 
17:28581 (R;US) 

Simulation of ethylbenzene dehydrogenation in microporous 
catalytic membrane reactors, 17:28577 (R;US) 

Thermodynamic bounds for performance of nonuniform systems 
under finite-time constraints, 17:29019 (RA;US) 

SEQUOYAH NUCLEAR POWER PLANT UNIT-1 

See SEQUOYAH-1 REACTOR 

SEQUOYAH NUCLEAR POWER PLANT UNIT-2 
See SEQUOYAH-2 REACTOR 
SEQUOYAH-1 REACTOR 

Annual radiological environmental operating report: Sequoyah 

Nuclear Plant, 1991, 17:28154 (R;US) 
SEQUOYAH-2 REACTOR 

Annual radiological environmental operating report: Sequoyah 

Nuclear Plant, 1991, 17:28154 (R;US) 
SERPUKHOV TEVATRON 

Beam diagnostics in the UNK, 17:29157 (RA;JP) 

Device for measuring beam profile in the accelerator, 17:29103 
(RA;JP) 

SERUM (BLOOD) 
See BLOOD SERUM 
SETTLING PONDS 

Studies on the purification of waste water within a concept for 
reclaimation of the closed uranium mill Crossen of SDAG 
Wismut. Final report, 17:29702 (1;DE;in German) 

SEWAGE SLUDGE 

Applications of instrumental neutron activation analysis in the 
Analytical Division of the Research Center Juelich (KFA), 
17:28845 (R;DE) 

SHALE OIL 

The development of an integrated multistage fluid bed retorting 
process: Annual report, September 1990—September 1991, 
17:27617 (R;US) 

The development of an integrated multistage fluid bed retorting 
process: Technical report, January 1, 1992—March 31, 1992 
(Kentort Il process—50-lb/hr.), 17:27618 (R;US) 

SHEATHS (FUEL) 
See FUEL CANS 
SHEEP 

Joint HVAC transmission EMF environmental study: Final report 

on Experiment 1, 17:29849 (R;US) 
SHIELDING 

Comparison of radiation shielding properties of materials for 
space exploration initiative, 17:30095 (R;US) 

The SHIELD system user’s manual, 17:28319 (R;US) 

SHIFT PROCESSES 

Low temperature, sulfur tolerant homogeneous catalysts for the 

water-gas shift reaction: Task 2, Test plan, 17:27224 (R;US) 


Marketing factors: 





Low temperature, sulfur tolerant homogeneous catalysts for the 
water-gas shift reaction: Task 1, Topical report No. 1, 
17:27225 (R;US) 

SHIPMENT 
See TRANSPORT 
SHIPS 
See also SUBMARINES 
TANKER SHIPS 

Currents and wave forces on ships and marine structures, 
17:30385 (I;NO) 

Experimental determination of magnetohydrodynamic seawater 
pe performance in a two Tesla test facility, 17:28484 
(R;US) 

Results from a large-scale MHD propulsion experiment, 
17:28485 (R;US) 

Wave loading on ships and platforms at a small forward speed, 
17:30386 (I;NO) 

SHOCK ABSORBERS 
Basic Impact Limiter Study, 17:28944 (R;US) 
SHOCK WAVES 

HOB curves for 0.5-g NP charges, 17:29258 (R;US) 

See scientific computing using C++, 17:29879 
(R;US) 

RHALE: A MMALE shock physics code for arbitrary meshes, 
17:30121 (R;US) 

SHOWER COUNTERS 

A novel photomultiplier tube for calorimetry at the SSC, 
17:29170 (R;US) 

Comparison of experimental and calculational energy deposition 
profiles in calorimeters and other damage related data, 
17:29217 (R;US) 

Factors determining the energy resolution of the HC-600 hadron 
calorimeter, 17:29194 (R;SU;In Russian) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIBERIA 

Anthropogenic structures in the geosystems (Landscapes) of 
the permafrost zone, 17:27581 (RA;US) 

Ecological aspects in construction of West Siberian oil field sur- 
face facilities, 17:27580 (RA;US) 

Effects of point source atmospheric pollution on boreal forest 
vegetation of northwestem Siberia, 17:29323 (RA;US) 

Engineering-geological monitoring within the Soviet global 
change program (the Northern regions of Western Siberia), 
17:29466 (RA;US) 

Freezing and thawing of soils under the influence of 300- and 
90-year periods of temperature fluctuation, 17:29464 (RA;US) 

SIGNAL DISTORTION 
Noise/signal separation for chaotic systems, 17:29230 (RA;US) 
SIGNALS 

Curve fitting and error modeling for the digitization process near 

the Nyquist rate, 17:29022 (R;US) 
SILANES 

Exciton kinetics in poly(di-n-hexylsilane), 17:28786 (R;US) 

Method of solubilizing phthalocyanines and metallophthalocya- 
nines, 17:28885 (PA;US) 

The chemistry of SigN, and Si deposition studied using molecu- 
lar beam techniques, 17:28735 (R;US) 

SILICA 
See SILICON OXIDES 
SILICA GEL 

The phase diagrams and substitution kinetics of the reaction 
mixture components for air gel preparations from the slow 
neutron transmission data, 17:30170 (R;UA;In Russian) 

SILICATE MINERALS 
See also FELDSPARS 
GARNETS 
KAOLINITE 
OLIVINE 
ZEOLITES 
ZIRCON 

A proton microprobe study of metasomatism in the upper man- 

tle, 17:28821 (IA;AU) 


SILICON OXIDES 


Determination of trace element partition coefficients from experi- 
ments at high pressure using the proton microprobe, 
17:28834 (1A;AU) 

Production of HCI by mineral reactions in high-temperature 
geothermal systems, 17:28095 (RA;US) 

SILICATES 

See also GARNETS 

Microbiological weathering of silicates in permafrost, 17:29465 
(RA;US) 

SILICEOUS ROCK 

See SANDSTONES 
SILICIC ACID ESTERS 

See ORGANIC SILICON COMPOUNDS 
SILICON 

Buried SiO. layer formation in Si with an MeV O ion beams, 
17:30183 (IA;AU) 

Dechanneling due to nuclear microprobe induced swelling, 
17:30181 (IA;AU) 

Deep levels in silicon after neutron irradiation, 17:30188 (IA;CS) 

Electrical p jes of ion implantation induced defects in sili- 
con, 17:30192 (IA;CS) 

Electron spin resonance spectroscopy of silver doped silicon, 
17:30152 (IA;CS) 

Formation of buried epitaxial Si-Ge alloy layers in Si< 100>crystal 
by high dose Ge ion implantation, 17:28769 (R;US) 

High dose titanium implantation of silicon, 17:30182 (IA;AU) 

Hydrogen measurements by elastic recoil analysis, 17:28830 
(IA;AU) 

Low energy ion beam epitaxy and damage: an ion scattering 
study, 17:30176 (IA;AU) 

Magnetic properties and critical behavior of the 
near the M-! transition: Progress report, November 30, 1991— 
July 31, 1992, 17:28743 (R;US) 

Measurement of (p,p) elastic cross sections for light elements, 
17:30051 (IA;AU) 

Modification and analysis by ion beams in studies of semicon- 
ductor devices, 17:30179 (IA;AU) 

Signal and noise analysis of a-Si:H radiation detector-amplifier 
system, 17:29205 (R;US) 

Silicon on insulator structures in selective epitaxial growth, 
17:28772 (R;US) 

[Research at and operation of the material science x-ray ab- 
sorption beamline (X-11) at the National Synchrotron Light 
Source]: Progress report, 17:28746 (R;US) 

SILICON ALLOYS 

New fuel element development hot dip aluminum-silicon coat- 
ings for uranium, 17:28205 (R;US) 

Step-driven surface segregation and ordering during Si-Ge MBE 
growth, 17:30115 (R;US) 

[Research at and operation of the material science x-ray ab- 
sorption beamline (X-11) at the National Synchrotron Light 
Source]: Progress report, 17:28746 (R;US) 

SILICON CARBIDES 

Dispersion aspects of silicon carbide gelcasting, 17:28732 (R;US) 

Influence of SiC and FeSi additions on the microstructure, cool- 
ing curve and shrinkage of ductile iron. Final report, 17:28670 
(1;DE) 

Low temperature CVD deposition of silicon carbide, 17:28774 
(R;IL) 

SILICON HYDRIDES 

See SILANES 

SILICON NITRIDES 

Engine testing of ceramic cam-roller followers: Final report, 
17:28623 (R;US) 

Investigation of silicon nitride performance in plutonium systems 
for application in pyrochemistry, 17:27659 (R;US) 

The chemistry of SigN4 and Si deposition studied using molecu- 
lar beam techniques, 17:28735 (R;US) 

SILICON OXIDES 

In situ particle generation during reactive ion etching of SiOz, 
17:29033 (R;US) 

Incorporation of deuterium into the buried oxide of SIMOX struc- 
tures, 17:28785 (R;US) 
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SILICON OXIDES 


Mechanism of hydrodenitrogenation H2-D2 exchange in re- 
duced molybdenum catalysts: Ninth quarterly report, October 
1—December 31, 1991, 17:27289 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, May 31, 1990— 
December 31, 1990, 17:27285 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technial progress report, January 1, 1992— 
March 31, 1992, 17:27287 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, January 1, 1992— 
March 31, 1992, 17:27286 (R;US) 

Radiation-induced infrared absorption in nuclear-pumped laser 
cavity components, 17:29036 (R;US) 

Supported organometallic complexes: Surface chemistry, spec- 
troscopy, and catalysis: Progress report, March 15, 
1988—July 14, 1989, 17:28861 (R;US) 

The deposition characteristics of copper(I) compounds for CVD 
by FT-IR spectroscopy, 17:28850 (R;US) 

The infrared transmission of low-OH fibers while exposed to nu- 
clear radiations, 17:28783 (R;US) 

SILICON SOLAR CELLS 

Development of large-area monolithically integrated silicon-film 
photovoltaic modules: Annual subcontract report, 1 May 
1991-15 November 1991, 17:28043 (R;US) 

SILOXANES 

Fractal polyzirconosiloxane cluster coatings, 17:28739 (R;US) 

Preparation of aryl-bridged polysilsesquioxane aerogels, 
17:28886 (R;US) 

SILT 

Paleoclimatic significance of high latitude loess deposits, 

17:29473 (RA;US) 
SILVER 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 2, January—March 1992, 17:27441 (R;US) 

Electron beam modification of Ag contacts to YBapCu307_,, 
17:28723 (IA;AU) 


Fabrication of self-lubricating hard coatings by ion beam tech- 


niques: Annual progress report (Tribology Program) 1989, 
October 1988-September 1989, 17:28572 (R;US) 

Fabrication of self-lubricating hard coatings by ion beam tech- 
niques: Annual progress report (Tribology Program) 1990, 
October 1989-September 1990, 17:28573 (R;US) 

Preparation and characterization of low-defect surfaces, 
17:28688 (R;US) 

SILVER COMPOUNDS 
Electrical resistivity studies of YoTGa (T=Cu, Pd, Ag, Pt and Au) 
compounds, 17:28753 (IA;IN) 
SIMS 
See ION MICROPROBE ANALYSIS 
MASS SPECTROSCOPY 
SIMULATORS 

incremental natural gas resources through infield reserve 
growth/secondary natural gas recovery, 17:27607 (R;US) 

Using contraband simulators for portal metal detector testing, 
17:29243 (R;US) 

SINGLE CRYSTALS 

See MONOCRYSTALS 
SITE REHABILITATION 

See REMEDIAL ACTION 
SITES (REACTOR) 

See REACTOR SITES 
SKELETAL FOSSILS 

See FOSSILS 
SKELETON 

Evidence of excess bone cancer in the vicinity of U.S. and U.K. 

nuclear installations, 17:29811 (IA;IL) 
SKYRMIONS 
See SOLITONS 
SLABS 
Comparison of effectiveness of sub-slab ventilation systems for 


indoor radon mitigation: A numerical study, 17:28544 
(R;US;In French) 
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SLC 
See STANFORD LINEAR COLLIDER 
SLOW NEUTRONS 

The phase diagrams and substitution kinetics of the reaction 
mixture components for air gel preparations from the slow 
neutron transmission data, 17:30170 (R;UA;In Russian) 

SLOWDOWN 
See SLOWING-DOWN 
SLOWING-DOWN 

Lead slowing-down spectrometer coupled to electron linac, (1): 
Outline of the spectrometer, 17:29093 (RA;JP) 

Lead slowing-down spectrometer coupled to electron linac, (2): 
Neutron time behavior in lead, 17:29094 (RA;JP) 

SLUDGES 

See also SEWAGE SLUDGE 

Demonstration of in-tank sludge processing: Part 2, Effect of 
processing on radionuclides, 17:27753 (R;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 

See also FUEL SLURRIES 

Duct injection technology prototype development: Nozzle devel- 
opment Subtask 4.1, Atomizer specifications for duct injection 
technology: Topical report 8, 17:27405 (R;US) 

The effect of particle size distribution on the rheology of non- 
colloidal slurries, 17:28974 (RA;US) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL ANGLE SCATTERING 

Double-crystal neutron small-angle scattering camera with posi- 
tion sensitive detector (PSD), 17:29190 (IA;CS) 

Skipping motion, 17:30185 (IA;AU) 

SNOW 

On the effect of global warming on the snowmelt in an arctic 
permafrost area, 17:29300 (RA;US) 

Potential effects of global warming on calving caribou, 17:29449 
(RA;US) 

Snow temperature profiles and heat fluxes measured on the 
Greenland Crest by an automatic weather station, 17:29305 
(RA;US) 

State and dynamics of snow and ice resources in the arctic 
region derived from data in the world atlas of snow and ice re- 
sources, 17:29451 (RA;US) 

SNR-2 REACTOR 
The Fast Breeder SNR 300 in the ups and downs of its history, 
17:28172 (R;DE;in German) 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
Activated transport in AMTEC electrodes, 17:28502 (R;US) 
SODIUM CARBONATES 

Proof of concept testing of an integrated dry injection system for 
SO,/NO, control: Quarterly technical progress report, July— 
September 1990, 17:27407 (R;US) 

Proof of concept testing of an integrated dry injection system for 
SO,/NO,, control: Quarterly technical progress report, April- 
June, 1989, 17:27406 (R;US) 

Proof of concept testing of an integrated dry injection system for 
SO2/NOx control: Quarterly technical progress report, 
October-December 1991, 17:27408 (R;US) 

SODIUM CHLORIDES 

EPR study of triplet Ni?* centres in NaCl single crystals, 
17:30151 (IA;CS) 

Solution density and concentration measurement using nonin- 
vasive in situ ultrasonic resonance interferometry, 17:28846 
(R;US) 

SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM CARBONATES 
SODIUM CHLORIDES 

An electrochemical study of adsorption of sodium ethylxanthate 

on coal pyrite and mineral pyrite, 17:28893 (R;US) 





SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOILS 
Acidification 

Critical loads for soils in Norway: Preliminary assessment based 

on data from nine calibrated catchments, 17:29576 (R;NO) 
Compression Strength 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, November 1991—January 
1992, 17:27478 (R;US) 

Contamination 

Characterization of site geochemistry in support of environmen- 
tal restoration, 17:29570 (R;US) 

Effects of solution pH and comp!exing reagents on uranium and 
thorium desorption under saturated equilibrium conditions, 
17:29432 (R;US) 

Electrostatic curtain studies, 17:27784 (R;US) 

Initial site characterization approach and preliminary results, 
200 West Area carbon tetrachloride Expedited Response Ac- 
tion, Hanford Site, Richland, Washington, 17:27947 (R;US) 

Radiological survey of the former Baker Brothers, Inc. site, 2551— 
2555 Harleau Place, Toledo, Ohio (BTO001), 17:29587 (R;US) 

Radiological survey results at 13 Congress Street, Beverly, 
Massachusetts (VB003), 17:29591 (R;US) 

Radiological survey results at 15 Congress Street, Beverly, 
Massachusetts (VB004), 17:29592 (R;US) 

Radiological survey results at 9 and 11 Congress Street, Bev- 
erly, Massachusetts (VB002), 17:29589 (R;US) 

Ranking nonradiological compounds for selecting indicator con- 
taminants at Savannah River Plant waste sites: Final report, 
17:29492 (R;US) 

Decontamination 

Corrective Action Plan for underground storage tank 2331-U at 
the Building 9201-1 Site, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, Facility ID No. 0-010117, 17:27924 (R;US) 

Soil washing and radioactive contamination, 17:27958 (R;US) 

Detoxification 
Degradation of polychlorinated biphenyls, 17:29614 (PA;CA) 
Erosion 

The effect of climatic change on farming and soil erosion in 
southern Greenland during the last thousand years, 17:29444 
(RA;US) 

Freezing 

Computer simulation of the retrospective and perspective geocry- 

ological situations in the polar regions, 17:29463 (RA;US) 
Geochemistry 

Environmental impact assessment of selenium from coal mine 

spoils: Quarterly report, 17:27452 (R;US) 
Geographical Variations 

An atmospheric tritium release database for model compar- 

isons, 17:29403 (R;US) 
Moisture 

A large-scale throughfall manipulation experiment on Walker 

Branch Watershed, 17:29489 (R;US) 
Permeabil 


ity 
Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, November 1991—January 
1992, 17:27478 (R;US) 
Physical Properties 
Permafrozen temperature regime affected by climate variability, 
17:29462 (RA;US) 
Pollution Control 
Geophysical monitoring of active hydrologic processes as part of 
the Dynamic Underground Stripping Project, 17:29605 (R;US) 
Quantitative Chemical 
Remedial Investigation Report for the Plating Shop Container 
Areas (S-334 and S-351) at the Oak Ridge, Y-12 Plant, Oak 
Ridge, Tennessee, 17:29503 (R;US) 


SOLID CLUSTERS 


Radiometric Analysis 

Rapid assay of plutonium in soils by passive L x-ray counting, 

17:28794 (R;US) 
Radionuclide Migration 

Annual radiological environmental operating report: Sequoyah 
Nuclear Plant, 1991, 17:28154 (R;US) 

Deposition and resuspension of antimony-125 and cesium-137 
in the soil-plant system in the environment of a nuclear fuel 
reprocessing plant, 17:27685 (R;US) 

Remedial Action 

Fungal degradation of organophosphorous 
17:29840 (R;US) 

In Search of BRC, 17:27909 (R;US) 

Sampling 

Annual radiological environmental operating report: Sequoyah 
Nuclear Plant, 1991, 17:28154 (R;US) 

Radiological survey of the former Baker Brothers, Inc. site, 2551— 
2555 Harleau Place, Toledo, Ohio (BTO001), 17:29587 (R;US) 

Radiological survey results at 13 Congress Street, Beverly, 
Massachusetts (VB003), 17:29591 (R;US) 

Radiological survey results at 15 Congress Street, Beverly, 
Massachusetts (VB004), 17:29592 (R;US) 

Radiological survey results at 19 Wellman Street, Beverly, 
Massachusetts (VB024), 17:29588 (R;US) 

Radiological survey results at 5 Porter Street, Beverly, Massa- 
chusetts (VB019), 17:29590 (R;US) 

Selenium in Oklahoma ground water and soil: Quarterly report 
No. 6, 17:27454 (R;US) 

Stabilization 
Contaminated soil stabilization demonstration, 17:27948 (R;US) 
Surface Contamination 

Rapid assay of plutonium in soils by passive L x-ray counting, 

17:28794 (R;US) 
Thawing 

Computer simulation of the retrospective and perspective geocry- 

ological situations in the polar regions, 17:29463 (RA;US) 
SOLAR COLLECTORS 

Testing Technology, June 1992: A Sandia Technology Bulletin, 

17:30298 (R;US) 
SOLAR CONCENTRATORS 
Evaluation tests for photovoltaic concentrator receiver sections 
and modules, 17:28057 (R;US) 
SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR DRYERS 

Energetic and economic optimization of solar tunnel dryers with 
a photovoltaic driven fan. Final report, 17:28054 (|;DE;in Ger- 
man) 

SOLAR ENERGY 

NEMO Advanced energy systems and technologies: Evaluation 

of the research programme 1988-1990, 17:28480 (R;Fl) 
SOLAR HEAT ENGINES 

Construction and testing of a 7.5 m Dish/Stirling system. Final 

report, 17:29020 (1;DE;in German) 
SOLAR NEUTRINOS 

Research and development of a helium-4 based solar neutrino 
detector: Progress report, 1 January 1991-30 June 1992, 
17:30009 (R;US) 

SOLAR RADIATION 

A radiation budget index at the top of the atmosphere derived 

from METEOSAT climate data set, 17:28039 (|;DE) 
SOLAR WATER HEATING 

Integrated solar heating system, 17:28055 (1;DK;in Danish) 

Output, and experience gained, from 9 small low-flow solar 
heating systems for domestic water heating, 17:28053 
(R;DK;In Danish) 

SOLDERED JOINTS 

An evaluation of the blind lap joint for the surface mount attach- 
ment of chip components, 17:29031 (R;US) 

Robust solder joint attachment of coaxial cable leads to piezo- 
electric ceramic electrodes, 17:29029 (R;US) 

SOLID CLUSTERS 

Electronic and structural properties of metallic microclusters, 

17:28689 (R;US) 
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SOLID CLUSTERS 


Synthesis and properties of novel cluster phases: Progress re- 
port, 17:28745 (R;US) 

[Electronic structure and reactivities of transition metal clusters], 
17:28863 (R;US) 

SOLID ELECTROLYTE FUEL CELLS 

Yttria-stabilized zirconia solid oxide electrolyte fuel cells, mono- 
lithic solid oxide fuel cells: Quarterly report, July-September 
1989, 17:28520 (R;US) 

Yttria-stabilized zirconia solid oxide electrolyte fuel cells, mono- 
lithic solid oxide fuel cells: Quarterly report, April-June 1989, 
17:28519 (R;US) 

Yttria-stabilized zirconia solid oxide electrolyte fuel cells, mono- 
lithic solid oxide fuel cells: Quarterly report, July-September 
1989, 17:28520 (R;US) 

SOLID WASTES 

See also WOOD WASTES 

Management of solid waste from the coolside process, 
17:27392 (R;US) 

Operation of a dilute-phase pneumatic transport system at the 
new waste calcining facility, 17:27891 (R;US) 

Stabilization and/or regeneration of spent sorbents from coal 
gasification: [Quarterly] technical report, December 1, 1991— 
February 29, 1992, 17:27446 (R;US) 

Volume reduction of hot cell plastic wastes, 17:27890 (R;US) 

SOLIDS 

DYNA2D: A nonlinear, explicit, two-dimensional finite element 
code for solid mechanics: User manual, 17:30396 (R;US) 

Local-equilibrium formalism applied to mechanics of solids, 
17:29894 (R;US) 

Nonlinear, distortive phenomena in solids: Martensitic, crack, 
and multiscale structures: Progress report, 1991-1992, 
17:28658 (R;US) 

Three-dimensional hydrodynamic and erosion modeling of fiu- 
idized beds using kinetic theory, 17:27474 (R;US) 

[Study of flow properties of wet solids using laser induced photo 
chemical anemometry]: Quarterly technical progress report, 
July-September 1991, 17:27469 (R;US) 

[Study of flow properties of wet solids using laser induced photo 
chemical anemometry]: Quarterly technical progress report, 
October-December 1990, 17:27468 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
July-September 1990, 17:27467 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
July-September 1989, 17:27463 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
October-December 1991, 17:27470 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
October-December 1990, 17:27464 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
April-June 1990, 17:27466 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
January—March 1990, 17:27465 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
January—March 1989, 17:27462 (R;US) 

SOLITONS 
Observations of physical solitons and energy focusing struc- 
tures, 17:30103 (RA;US) 
SOLUTIONS 
See also LEACHATES 
PROCESS SOLUTIONS 

Solution mixing in geometrically-favorable tankage, 17:27953 

(R;US) 
SOLVATATION 
See SOLVATION 
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See also HYDRATION 
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Experimental and computational studies of polar solvation: 

Third year progress report, 1989-1991, 17:28866 (R;US) 
SOLVENTS 

See also ORGANIC SOLVENTS 

Assessment and development of an advanced heat pump for re- 
covery of volatile organic compounds: Final report, 17:28579 
(R;US) 

Dual cure solventless coating process: Phase 1, Final report, 
17:28575 (R;US) 

The dynamics of azulene in liquids and compressed gases on 
ultrafast timescales, 17:28883 (R;US) 

SOOT 

Comparison of measurement of aerosol black carbon at Barrow, 
Alaska, and Wrangel Island, USSR: An approach to estimat- 
ing the deposition of soot to snow and ice surfaces, 17:29336 
(RA;US) 

SORBENT INJECTION PROCESSES 

Scaleup tests and supporting research for the development of 
duct injection technology: Topical report No. 2, Task 3.1: Eval- 
uation of system performance, Duct Injection Test Facility, 
Muskingum River Power Plant, Beverly, Ohio, 17:27404 (R;US) 

SOUND 
See SOUND WAVES 
SOUND WAVES 

Apparatus for acoustic measurements of gases with applica- 
tions for high temperatures, 17:28989 (RA;US) 

Validity of intensity techniques for the measurement of sound ra- 
diation factor, 17:28558 (R;Fl) 

SOURCE ROCKS 

Characterization of petroleum source rocks by pyrolysis-mass 
spectroscopy gas evolution profiles, 17:27529 (R;US) 

Kinetic modeling of petroleum formation in the Maracaibo Basin: 
Final report, Annex 12, 17:27614 (R;US) 

SOUTHEAST REGION 
See USA 
SOUTHERN NEGROS GEOTHERMAL FIELD 
See PALIMPINON GEOTHERMAL FIELD 
SCUTHWEST REGION 
See USA 
SOVIET UNION 
See USSR 
SP GROUPS 
The physical content of the Sp(1,R) model, 17:30032 (R;BR) 
SPACE FLIGHT 

PEM (Proton exchange membrane) fuel cell stack heat and 

mass measurement, 17:28524 (R;US) 
SPACE HEATING 

BEMS, German contribution to the IEA research projects Annex 
16 and 17. Appendix A. Attachments to IEA Annex 16, 
17:28396 (RA;DE;in German) 

Building Energy Management Systems BEMS, German contri- 
bution to the IEA-EC Annexes 16 und 17. Final report, 
17:28395 (R;DE;In German) 

District heating networks, a guide for practice. Cost comparison 
of national gas systems and district heat systems in residen- 
tial areas, 17:28541 (1;DE;In German) 

SPACE HVAC SYSTEMS 
Heating and cooling system for air space in a building, 17:28559 
(PA;CA) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 

See also SPACE PROPULSION REACTORS 

A gas-cooled cermet reactor system for planetary base power, 
17:28173 (R;US) 

SPACE PROPULSION REACTORS 

Ground test facilities for evaluating nuclear thermal propulsion 
engines and fuel elements, 17:28177 (R;US) 

Nuclear fuels for very high temperature applications, 17:28174 
(R;US) 

SAFSIM: A computer program for engineering simulations of 
space reactor system performance, 17:28176 (R;US) 

Structural integrity of a confinement vessel for testing nuclear 
fuels for space propulsion, 17:28175 (R;US) 





SPACE VEHICLES 
A computational study of projectile melt in impact with typical 
Whipple shields, 17:28697 (R;US) 
ao — low-thrust trajectories for Mars missions, 17:28950 
(R;US) 
Comparison of radiation shielding properties of materials for 
space exploration initiative, 17:30095 (R;US) 
SPACE-TIME 
— of complex space-times with torsion, 17:29926 


SPALLATION FRAGMENTS 
Measurement of radioactive nuclides produced by spallation 
neutrons, 17:30077 (RA;JP) 
SPALLATION PRODUCTS 
See SPALLATION FRAGMENTS 
SPECIAL PRODUCTION REACTORS 
See also C REACTOR 
K REACTOR 

105 R Control Laboratory mass spectrometer for gas analyses 
in the gas system, 17:28235 (R;US) 

Effects of irradiation on intergranular stress corrosion cracking 
of Type 304 stainless steel, 17:28305 (R;US) 

Grouted support plates in reactor buildings at the Savannah 
River Site: Field investigation, tests, and seismic evaluation, 
17:28358 (R;US) 

Hartwell reservoir project, 17:28236 (R;US) 

Mechanical properties of 1950's vintage 304 stainless steel 
weildment c: nts after low temperature neutron irradia- 
tion, 17:28304 (R;US) 

NYX: Construction progress, 17:28231 (R;US) 

Process water heat exchanger failures, December 1953- 
November 1966, 17:28318 (R;US) 

Reactor Materials Program: Mechanical properties of irradiated 
Types 304 and 304L stainless steel weldment components, 
17:28310 (R;US) 

Savannah River reactor process water heat exchanger tube struc- 
tural integrity margin Task Number 92-005-1, 17:28367 (R;US) 

Simplified control actuators, 17:28213 (R;US) 

SPECIES DIVERSITY 
Interactive information system: Database elaboration for biodi- 
versity research, 17:29441 (RA;US) 
Scaling issues for biodiversity protection, 17:29490 (R;US) 
SPECIFIC GRAVITY 

See DENSITY 
SPECIFIC VOLUME 

See DENSITY 
SPECIFIC WEIGHT 

See DENSITY 
SPECIMEN HOLDERS 

See SAMPLE HOLDERS 
SPECTRA (NEUTRON) 

See NEUTRON SPECTRA 
SPECTRA UNFOLDING 

PC based analysis of alpha-particle spectra, 17:28853 (R;US) 
SPENT FUEL CASKS 

Application of the ASME code in the design of the GA-4 and 
GA-9 casks, 17:27707 (R;US) 

Criticality safety and shielding design issues in the development 
of a high-capacity cask for truck transport, 17:28929 (R;US) 

Development status of the GA-4 and GA-9 casks, 17:28928 
(R;US) 

Nuclear cask testing films misleading and misused, 17:27715 
(R;US) 

State of Nevada comments on the OCRWM from-reactor spent 
fuel shipping cask preliminary design reports, 17:28941 (R;US) 

The thermal analysis of BR-100: A barge/rail nuclear spent fuel 
transportation container, 17:27706 (R;US) 

SPENT FUEL ELEMENTS 

Geotechnical and large-scale numerical studies of direct 
ultimate storage of fuel elements. Part project |. Thermal sim- 
ulation of drift emplacement. Final report (5. report), 17:27794 
(1;DE;In German) 

Investigation of thermomechanical effects in the near field of a 
drift emplacement repository, 17:27799 (R;DE;in German) 


SPERMATOZOA 


SPENT FUELS 

11. annual report of the technical advisory committee on the nu- 
clear fuel waste management program, 17:27868 (R;CA) 

A report on high-level nuclear waste transportation: P 
pursuant to assembly concurrent resolution No. 8 of the 1987 
Nevada Legislature, 17:27709 (R;US) 

A survey of process control computers at the Idaho Chemical 
Processing Plant, 17:27688 (R;US) 

Analysis of spent, highly enriched reactor fuel by delayed neu- 
tron interrogation, 17:27690 (R;US) 

CASE experiences during FPF control system design, 17:27698 
(R;US) 

Criticality safety and shielding design issues in the development 
of a high-capacity cask for truck transport, 17:28929 (R;US) 
Development status of the GA-4 and GA-9 casks, 17:28928 

(R;US) 

Effective root cause analysis, A view from a government facility, 
17:27687 (R;US) 

Effects of actinide burning on waste disposal at Yucca Moun- 
tain, 17:27739 (R;US) 

Human factors and safety issues associated with actinide re- 
trieval from spent light water reactor fuel assemblies, 
17:27727 (R;US) 

Implementation of process surety improvements at the ICPP 
through the Process Monitoring Computer System, 17:27693 
(R;US) 

Physical System Requirements: Transport Waste, 17:27748 
(R;US) 

Physical system requirements: Overall system, 17:27747 (R;US) 

Public acceptability of the use of gamma rays from spent nuclear 
fuel as a hazardous waste treatment process, 17:27757 (R;US) 

Referent Group input—The catalyst for training improvement, 
17:27703 (R;US) 

Required development and installation of NO, abatement pro- 
cess at the idaho Chemical Processing Plant, 17:27885 (R;US) 

Simulation of uranium aluminide dissolution in a continuous alu- 
minum dissolver system, 17:27694 (R;US) 

Storage of spent fuel from the nation’s nuclear reactors: Status, 
technology, and policy options, 17:27811 (R;US) 

Technology Development for the US/DOE CRWMS, 17:27866 
(R;US) 

SPENT LIQUORS 

A new concept for evaporating black liquor, 17:28595 (RA;SE) 

Chemicals recovery in the Organocell demonstration plant, 
17:28601 (RA;SE) 

Evaporation to ultra high solids. Benefits and possibilities, 
17:28598 (RA;SE) 

HPD Technologies B.V., 17:28596 (RA;SE) 

Lurgi technology for evaporation of black liquor to very high 
solids content, 17:28597 (RA;SE) 

MTCI gasifier for kraft recovery, 17:28590 (RA;SE) 

NSP - Reductive combustion of black liquor in a cyclonic fur- 
nace - in retrospect, 17:28600 (RA;SE) 

New lime mud reburning system, 17:28599 (RA;SE) 

New recovery technologies - processes and trends, 17:28602 
(RA;SE) 

Pressurized gasification of black liquor - Current research topics 
and results in Finland, 17:28591 (RA;SE) 

The Ahistrom continuous very high dry solids recovery, 
17:28594 (RA;SE) 

The Chemrec kraft recovery booster at the Froevifors mill, Swe- 
den, 17:28592 (RA;SE) 

The possibilities of fluidized bed gasification of black liquor, 
17:28593 (RA;SE) 

SPENT SHALES 
Laboratory measurement of combustion kinetics of retorted 
western oil shale, 17:27622 (R;US) 
SPERM 
See SPERMATOZOA 
SPERMATIDS 
See SPERMATOZOA 
SPERMATOZOA 

Sperm preservation: Fundamental cryobiology and practical im- 

plications, 17:29750 (R;US) 
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An overview of spin physics, 17:29944 (R;US) 
SPIN-OFF 

See TECHNOLOGY TRANSFER 
SPINACH 

Study of the Mn-binding sites in photosystem || using antibodies 
raised against lumenal regions of the D1 and D2 reaction cen- 
ter proteins, 17:29723 (R;US) 

SPINELS 

Determination of site substitution of Nb and Zr in chrome spinels 
by AEM and ALCHEMI, 17:28826 (IA;AU) 

Electronic structure properties of Zn-oxide spinels from ®Zn 
Moessbauer spectroscopy, 17:30156 (IA;CS) 

SPIPERONE 

Nuclear medicine and imaging research (quantitative studies in 
radiopharmaceutical science): Progress report, January 1, 
1992—December 31, 1992, 17:29736 (R;:US) 

SPONDYLITIS 

Ra-224 in man: results from a follow-up study of therapeutically 

exposed ankylosing spondylitis patients, 17:29814 (IA;AT) 
SPONTANEOUS FISSION 
ENDF/B-6 fission-product yield sublibraries. Summary docu- 
mentation, 17:30074 (R;XA) 
SPRAY PONDS 
See COOLING PONDS 
SPRAYS 
SPRAYED COATINGS 
A Taguchi experimental design study of twin-wire electric arc 
sprayed aluminum coatings, 17:28668 (R;US) 
SPRAYS 
Studies of droplets and sprays, 17:29011 (RA;US) 
SPRING-8 STORAGE RING 

Status report of the design of the SPring-8 storage ring beam di- 

agnostic system, 17:29156 (RA;JP) 
SPRUCES 

In the footsteps of Robert Marshall: Proposed research of white 
spruce growth and movement at the tree limit, central Brooks 
Range, Alaska, 17:29447 (RA;US) 

SQUID DEVICES 

A calorimetric particle detector with high energy resolution, 

17:29191 (IA;CS) 
STABILITY 

Correlation of stability/rheology relationship with coal: Proper- 
ties and chemical additives: Final technical report, September 
1988—November 1991, 17:27179 (R;US) 

STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 

Effects of irradiation on intergranular stress corrosion cracking 
of Type 304 stainless steel, 17:28305 (R;US) 

Mechanical properties of 1950's vintage 304 stainless steel 
weliment components after low temperature neutron irradia- 
tion, 17:28304 (R;US) 

Process water heat exchanger failures, December 1953— 
November 1966, 17:28318 (R;US) 

Reactor Materials Program: Mechanical properties of irradiated 
Types 304 and 304L stainless steel weldment components, 
17:28310 (R;US) 

Results and recommendations from the reactor chemistry and 
corrosion tasks of the reactor materials program, 17:28308 
(R;US) 

SR's reactor tank inspection program: UT development, appli- 
cation, and results, 17:28356 (R;US) 

Supplementary safety system corrosion studies, 17:28365 (R;US) 

STAINLESS STEEL-304L 

A materials test system for static compression at elevated tem- 
peratures, 17:29007 (R;US) 

Process water heat exchanger failures, December 1953— 
November 1966, 17:28318 (R;US) 

Reactor Materials Program: Mechanical properties of irradiated 


Types 304 and 304L stainless steel weldment components, 
17:28310 (R;US) 
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Supplementary safety system corrosion studies, 17:28365 (R;US) 

The effects of chemistry on weld profiles in partial and full pene- 
tration welds, 17:28693 (R;US) 

STAINLESS STEEL-316L 

Rapid heating tensile tests of high-energy-rate-forged 316L 
stainless steel containing internal helium from radioactive de- 
cay of absorbed tritium, 17:28699 (R;US) 

STAINLESS STEEL-Z6CND17-12 

See STEEL-CR17NI12MO3 

STAINLESS STEELS 

See also CHROMIUM STEELS 

Application of the ASME code in the design of the GA-4 and 
GA-9 casks, 17:27707 (R;US) 

Enhanced tubes for steam condensers: Volume 1, Summary of 
condensation and fouling; Volume 2, Detailed study of steam 
condensation, 17:28576 (R;US) 

Heat-affected zone cracking of nitronic 60 stainless steel, 
17:28696 (R;US) 

The assessment of non-metallic inclusions in steels and nickel 
alloys for ultra high vacuum applications, 17:30266 (R;GB) 

STANDARD MODEL 

Standard physics at JLC, 17:30013 (RA;JP) 
STANDARDS 

Status of European appliance standards, 17:28543 (R;US) 
STANDING CROP 

See BIOMASS 
STANFORD LINEAR COLLIDER 

600 kV modulator design for the SLAC Next Linear Collider Test 
Accelerator, 17:29145 (R;US) 

Accelerator physics of the Stanford Linear Collider and SLC ac- 
celerator experiments towards the Next Linear Collider, 
17:29053 (R;US) 

Damping the 2-mode instability in the SLC damping rings with a 
passive cavity, 17:29072 (R;US) 

Pre-compression of bunch length in the SLC damping rings, 
17:29073 (R;US) 

Survey of beam instrumentation used in SLC, 17:29100 (RA;JP) 

STARS 
See also BINARY STARS 
NEUTRON STARS 

Mechanism for ejecting stars from the Galactic plane, 17:29901 
(R;US) 

Monte Carlo simulations of the supernova ejection mechanism 
for the runaway stars, 17:29900 (R;US) 

STATE GOVERNMENT 

A report on high-level nuclear waste transportation: Prepared 
pursuant to assembly concurrent resolution No. 8 of the 1987 
Nevada Legislature, 17:27709 (R;US) 

Report of the State of Nevada Commission on Nuclear Projects, 
17:27810 (R;US) 

STEAM 

A proposed strategy for integrating the NEPA process with 
large-scale privatization projects under the Department of En- 
ergy, 17:27684 (R;US) 

Loads from the detonation of hydrogen-air-steam mixtures, 
17:28887 (R;US) 

Model study of historical injection in the southeast Geysers, 
17:28060 (R;US) 

STEAM CONDENSERS 

Enhanced tubes for steam condensers: Volume 1, Summary of 
condensation and fouling; Volume 2, Detailed study of steam 
condensation, 17:28576 (R;US) 

STEAM COOLANT 

See STEAM 

STEAM GENERATORS 

Dynamic steam-generator model for general power plant appli- 

cation with DSNP, 17:28193 (IA;IL) 
STEAM INJECTION 

Electromagnetic thermal front imaging during enhanced oil re- 
covery, 17:27544 (RA;US) 

Heat losses in steam injection wells, 17:27543 (RA;US) 

Light oil steamflooding - Effect of wettability on steamflood per- 
formance, 17:27542 (RA;US) 





Steam-foam studies in the presence of residual oil, 17:27538 
(RA;US) 
Three-dimensional laboratory steam injection model, 17:27540 
(RA;US) 
Two phase flow in porous media with phase change, 17:27530 
(RA;US) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-000KH25 
See STAINLESS STEELS 
STEEL-000KH28 
See STAINLESS STEELS 
STEEL-OOKH20N32T 
See STAINLESS STEELS 
STEEL-03KH13AG13 
See STAINLESS STEELS 
STEEL-08G2SFB 
See CARBON STEELS 
STEEL-OKH18G8N2T 
See STAINLESS STEELS 
STEEL-12KH2MV8FB 
See STEELS 
STEEL-12KH2V5FB 
See STEELS 
STEEL-15KHG2SFMR 
See CHROMIUM-MOLYBDENUM STEELS 
STEEL-18MNV6 
See STEELS 
STEEL-1KH12V2MF 
See CHROMIUM STEELS 
STEEL-20KHMF 
See CHROMIUM-MOLYBDENUM STEELS 
STEEL-2KH8V8M2K8 
See CHROMIUM-MOLYBDENUM STEELS 
STEEL-38KHSMSFA 
See CHROMIUM-MOLYBDENUM STEELS 
STEEL-9KHS 
See CHROMIUM STEELS 
STEEL-ASTM-A533-B 
Experimental and analytical investigation of the shallow-flaw ef- 
fect in reactor pressure vessels, 17:28201 (R;US) 
STEEL-CR12 
The microstructure of creep-resistant chromium 12% steels: Fi- 
nal stage-report, 17:28692 (R;SE;in Swedish) 
STEEL-CR17NI12MO03 
Fusion reactor shielding experiment |, 17:30265 (RA;JP) 
STEEL-DIN-1-4919 
See STEEL-CR17NI12MO3 
STEEL-KH12 
See STEEL-CR12 
STEEL-KH13S2YU2BT 
See CHROMIUM STEELS 
STEEL-R18 
See CHROMIUM STEELS 
STEEL-Z10CDV7 
See CHROMIUM-MOLYBDENUM STEELS 
STEELS 
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A recycling process for dezincing steel scrap, 17:28569 (R;US) 
Mechanical properties of laser-beam cut high-strength steel and 
aluminium alloys. Final report, 17:28669 (|;DE;in German) 
Moessbauer phase analysis of the nanocrystalline alloys, 
17:30159 (IA;CS) 
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Stress dependence of the magnetic properties of steels, 
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Sodium reflux pool-boiler solar receiver on-sun test results, 
17:28049 (R;US) 
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The CPG 5-kW, Dish-Stirling Development Program, 17:28050 
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STIRRING 

Investigation into the dependence of the efficiency of sludge di- 
gestion on mixing in the digester. Final report, 17:28027 
(|;DE;in German) 

STOCHASTIC COOLING 
Bunched beam Schottky signal measurements for the Tevatron 
stochastic cooling system, 17:29119 (RA;JP) 
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STORAGE BATTERIES 

See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 

See LEAD-ACID BATTERIES 
STORAGE FACILITIES 

BWID System Design Study, 17:27761 (R;US) 

Corrective Action Plan for underground storage tank 2331-U at 
the Building 9201-1 Site, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, Facility ID No. 0-010117, 17:27924 (R;US) 
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port for Teledyne Wah Chang Albany Operable Unit Number 
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The Idaho Chemical Processing Plant Special Nuclear Material 
vault upgrade, 17:27989 (R;US) 

Verification survey of the Baker and Williams Warehouses, 
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STORAGE RINGS 
See also BROOKHAVEN RHIC 
LEP STORAGE RINGS 
SERPUKHOV TEVATRON 
SPRING-8 STORAGE RING 
SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 
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STORES 
See COMMERCIAL BUILDINGS 
STRAINS 

Repeatable sensitivity of optical-time-domain-reflectometry- 

based strain measurement, 17:29223 (R;US) 
STRANGE PARTICLES 

Production of strange clusters by Quark-Gluon plasma fragmen- 
tation, 17:29962 (RA;HU) 

Strange particle production in the VENUS model, 17:29943 
(RA;HU) 

STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 

An organizational survey of the Strategic Petroleum Reserve, 
17:27596 (R;US) 

What use the IEA SPR?: A Price-based Model of Oil Stock 
Management, 17:28462 (I;NO) 


ERA Vol. 17, No. 10 761 





STRAW 


STRAW 
Catalytic combustion in straw-fired district heating plants, 
17:28032 (1;DK;In Danish) 
STRENGTH (COMPRESSION) 
See COMPRESSION STRENGTH 
STRESS ANALYSIS 

Use of the X-ray penetration power for stress analysis, 

17:30162 (IA;CS) 
STRING MODELS 

Moduli corrections to gravitational couplings from string loops, 
17:29918 (R;XA) 

Yukawa couplings in Superstring derived Standard-like models, 
17:29969 (R;IL) 

STRONG-COUPLING MODEL 

Yukawa couplings in Superstring derived Standard-like models, 

17:29969 (R;IL) 
STRONTIUM 90 

lon chromatographic separation of radiostrontium from nuclear 
fuel reprocessing solutions of high ionic strength, 17:27686 
(R;US) 

Radioactivity survey data in Japan, part 1: Environmnetal mate- 
rials, 17:29575 (R;JP) 

Radioactivity survey data in Japan, part 2: Dietary materials, 
17:29788 (R;JP) 

STRONTIUM COMPOUNDS 
See also STRONTIUM OXIDES 
STRONTIUM TITANATES 

Development of improved cathodes for solid oxide fuel cells: Fi- 
nal report, 17:28523 (R;US) 

EPR and optical spectra of cupric ions doped in powder stron- 
tium maleate tetrahydrate and magnesium bis (hydrogen 
maleate) hexahydrate, 17:30141 (IA;IN) 

STRONTIUM OXIDES 

Physicochemical study of high-temperature 4-component oxide 
superconductors, 17:28879 (IA;SU;In Russian) 

Superconducting multilayer structures grown by ALL-MBE, 
17:28736 (R;US) 

STRONTIUM TITANATES 

Atomic bonding at ceramic interfaces using scanning tunnelling 
microscopy: Progress report, September 1990—September 
1992, 17:28711 (R;US) 

STRUCTURAL BUCKLING 

See DEFORMATION 
STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURAL MODELS 

GEMINI: Finite element structural analysis, 17:30370 (CM;US) 
STRUCTURE (CRYSTAL) 

See CRYSTAL STRUCTURE 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDS 

See FASTENERS 
STYRENE 

Development of high temperature catalytic membrane reactors, 
17:28870 (R;US) 

Simulation of ethylbenzene dehydrogenation in microporous 
catalytic membrane reactors, 17:28577 (R;US) 

SUBBITUMINOUS COAL 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
January—March 1992, 17:27310 (R;US) 

Effects of low-temperature catalytic pretreatments on coal struc- 
ture and reactivity in liquefaction: Technical progress report, 
January 1992—March 1992, 17:27334 (R;US) 

Liquid chromatographic analysis of coal surface properties: Quar- 
terly progress report, January—March 1992, 17:27376 (R;US) 

SUBCONTRACTORS 

See CONTRACTORS 
SUBCRITICAL FLOW 

See LAMINAR FLOW 
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SUBMARINES 

Experimental determination of magnetohydrodynamic seawater 

thruster performance in a two Tesla test facility, 17:28484 
R;US 

wider modeling and control of underwater vehicles, 

17:29018 (I;NO) 
SUBSTRATES 

Development of large-area monolithically integrated silicon-film 
photovoltaic modules: Annual subcontract report, 1 May 
1991-15 November 1991, 17:28043 (R;US) 

Method for improving the growth of cadmium telluride on a gal- 
lium arsenide substrate, 17:28780 (PA;US) 

SUBSURFACE STRUCTURES 
Seismic scoping evaluation of high level liquid waste tank vaults 
at the Idaho Chemical Processing Plant, 17:27903 (R;US) 
SUBURBS 
See URBAN AREAS 
SUCKER ROD PUMPS 
See ROD PUMPS 
SUDAN 

Development of concrete tower for transmission lines in devel- 

oping countries, 17:28376 (R;Fl) 
SULFATES 

Low level liquid waste treatment at the Idaho Chemical Process- 
ing Plant, 17:27901 (R;US) 

Seasonal change and chemical state of polar stratospheric 
aerosols, 17:29348 (RA;US) 

SULFATION 

The kinetics of sulfation of calcium oxide: [Quarterly] project sta- 
tus report, February 27, 1989—May 31, 1989, 17:27424 (R;US) 

The kinetics of sulfation of calcium oxide: [Quarterly] project sta- 
tus report, June 1, 1989—August 31, 1989, 17:27423 (R;US) 

The kinetics of sulfation of calcium oxide: [Quarterly] report No. 
3, September 1, 1989-November 30, 1989, 17:27422 (R;US) 

The kinetics of sulfation of calcium oxide: [Quarterly] report No. 
4, December 1, 1989-February 28, 1990, 17:27421 (R;US) 

SULFIDE MINERALS 
See also CHALCOPYRITE 
PYRITE 
Surface analytical techniques applied to minerals processing, 
17:28825 (1A;AU) 
SULFIDES 
See also COPPER SULFIDES 
HYDROGEN SULFIDES 
INDIUM SULFIDES 
IRON SULFIDES 
LEAD SULFIDES 
MERCURY SULFIDES 
MOLYBDENUM SULFIDES 
NICKEL SULFIDES 
SAMARIUM SULFIDES 
URANIUM SULFIDES 
YTTERBIUM SULFIDES 

Fundamental studies of catalytic processing of synthetic liquids: 
Quarterly progress report, April 1, 1990—June 30, 1990, 
17:27302 (R;US) 

Fundamental studies of catalytic processing of synthetic liquids: 
Quarterly progress report, January 1, 1990—March 31, 1990, 
17:27301 (R;US) 

Protocols for the selective cleavage of carbon-sulfur bonds in 
coal: Technical report, December 1, 1991—February 29, 1992, 
17:27338 (R;US) 

SULFITE WASTE LIQUOR 

See SPENT LIQUORS 

SULFUR 
Hot gas desulfurization with oxides of zinc, iron, and vanadium, 
17:27209 (R;US) 
SULFUR COMPOUNDS 
See also CARBON OXYSULFIDE 
SULFATES 
SULFIDES 

Behavior of sulfur and chlorine in coal during combustion and 
boiler corrosion: Technical report, December 1, 1991- 
February 29, 1992, 17:27512 (R;US) 





Chemical changes in the Arctic troposphere at polar sunrise, 
17:29333 (RA;US) 

Determination of optimum electrolyte composition for molten 
carbonate fuel cells: Quarterly technical progress report, 
October-December 1987, 17:28512 (R;US) 

Influence of sulfur in coals on char morphology and combustion: 
[Quarterly] technical report, December 1, 1991—February 29, 
1992, 17:27385 (R;US) 

Sulfur tolerant anode materials: Quarterly report, October 1- 
December 31, 1986, 17:28514 (R;US) 

Sulfur tolerant anode materials: Quarterly report, October 1— 
December 31, 1987, 17:28515 (R;US) 


SULFUR DIOXIDE 
Air Pollution Control 

An experimental study of NO, recycle in the NOXSO flue gas 
cleanup process: Quarterly technical progress report, Jan- 
uary 1—March 31, 1992, 17:27447 (R;US) 

Cross-flow filter-sorbent catalyst for particulate, SO2 and NO, 
control: Second quarter technical progress report, 17:27427 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO2 and NOx 
control: Sixth quarterly technical progress report, 17:27428 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: Seventh quarterly technical progress report, 
17:27429 (R;US) 

Cross-flow, fitter-sorbent catalyst for particulate, SO2 and NO, 
control: First quarterly technical progress report, 1990, 
17:27426 (R;US) 

Demonstration of innovative applicatiions of technology for cost 
reductions to the CT-121 FGD process: Quarterly report No. 
4, January—March 1991, 17:27409 (R;US) 

Demonstration of innovative applications of technology for cost 
reductions to the CT-121 FGD process: Quarterly report No. 
3, October-December 1990, 17:27410 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report no. 6, September 1, 1988—-November 30, 
1988, 17:27393 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 10, January 19-March 31, 1990, 
17:27395 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report no. 8-A, June 1—August 31, 1989, 17:27394 
(R;US) 

Final environmental assessment: SO, compliance - Unit 3, Par- 
adise Fossil Plant, 17:28121 (R;US) 

Healy clean coal project: Quarterly technical progress report 
No. 5, January-March 1992, 17:27434 (R;US) 

Innovative Clean Coal Technologies (ICCT): Demonstration of 
innovative applications of technology for cost reductions to 
the CT-121 FGD process: Quarterly report No. 8, January— 
March 1992, 17:27414 (R;US) 

Innovative Clean Coal Technology (ICCT): Demonstration of in- 
novative applications of technology for cost reductions to the 
CT-121 FGD process: Quarterly report No. 7, October— 
December 1991, 17:27413 (R;US) 

Innovative Clean Coal Technology (ICCT): Demonstration of in- 
novative applications of technology for cost reductions to the 
CT-121 FGD process: Quarterly report No. 1, April-June 
1990, 17:27412 (R;US) 

Innovative Clean Coal Technology: Demonstration of innovative 
applications of technology for cost reductions to the CT-121 
FGD process: Quarterly report No. 2, July-September 1990, 
17:27411 (R;US) 

Integrated dry NO,/SOz2 emissions control system: Quarterly re- 
port No. 4, October 1—-December 31, 1991, 17:27439 (R;US) 
Integrated dry NO,/SO2 emissions control system: Quarterly re- 
port No. 4, October 1—-December 31, 1991, 17:27438 (R;US) 
LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 5, October-December 1991, 17:27437 

(R;US) 

LIMB Demonstration Project Extension: Quarterly report No. 6, 

August-October, 1988, 17:27398 (R;US) 


SULFUR DIOXIDE 
Removal 


LIMB Demonstration Project Extension: Quarterly report No. 7, 
November and December, 1988, and January, 1989, 
17:27399 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 10, 
August, September, and October, 1989, 17:27401 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 3, 
November, December 1987—January 1988, 17:27396 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 5, 
May, June and July 1988, 17:27397 (R;US) 

LIMB Demonstration Project Extension: Quarterly report no. 8, 
February, March, and April, 1989, 17:27400 (R;US) 

Low-rank coal research: Final technical report, April 1, 1988- 
June 30, 1989, including quarterly report, April-June 1989, 
17:27390 (R;US) 

Modeling of integrated environmental control systems for coal- 
fired power plants: Final report, 17:28122 (R;US) 

Modeling of integrated environmental control systems for coal- 
fired power plants: Technical progress report, 17:27402 (R;US) 

Proof of concept testing of an integrated dry injection system for 
SO,/NO, control: Quarterly technical progress report, July— 
September 1990, 17:27407 (R;US) 

Proof of concept testing of an integrated dry injection system for 
SO,/NO, control: Quarterly technical progress report, April- 
June, 1989, 17:27406 (R;US) 

Proof of concept testing of an integrated dry injection system for 
SO2/NOx control: Quarterly technical progress report, 
October—December 1991, 17:27408 (R;US) 

Scaleup tests and supporting research for the development of 
duct injection technology: Topical report No. 2, Task 3.1: Eval- 
uation of system performance, Duct Injection Test Facility, 
Muskingum River Power Plant, Beverly, Ohio, 17:27404 (R;US) 

The kinetics of sulfation of calcium oxide: [Quarterly] project sta- 
tus report, February 27, 1989—May 31, 1989, 17:27424 (R;US) 

The kinetics of sulfation of calcium oxide: [Quarterly] project sta- 
tus report, June 1, 1989—August 31, 1989, 17:27423 (R;US) 

The kinetics of sulfation of calcium oxide: [Quarterly] project 
status report, March 1, 1990—May 31, 1990, 17:27420 (R;US) 

The kinetics of sulfation of calcium oxide: [Quarterly] report No. 
3, September 1, 1989-November 30, 1989, 17:27422 (R;US) 

The kinetics of sulfation of calcium oxide: [Quarterly] report No. 
4, December 1, 1989-February 28, 1990, 17:27421 (R;US) 


Desulturization 


SOz compliance Cumberland Fossil Plant: Final environmental 
assessment, 17:27449 (R;US) 


Emission 


Energy and environmental scenarios for Poland up to 2015: An 
analysis performed with the EFOM-ENV/GAMS model, 
17:28389 (R;NL) 

Environmental impact assessment at the Coal-Fired Flow Facil- 
ity, 17:28492 (R;US) 

Estimating monthly and state-level NO,, SO2, VOC and CO, 
emissions using the MSCET database, 17:29274 (R;US) 

Function and field property of online measurement meters: Fi- 
nal report, 17:28120 (R;Fl;in Finnish) 

National Energy Outlooks 1990-2015, 17:28445 (R;NL;In Dutch) 

[Pulsed atmospheric fluidized bed combustion (PAFBC)]: Tech- 
nical progress report, February 1989-April 1989, 17:27482 
(R;US) 


Measuring Instruments 


Function and field property of online measurement meters: Fi- 
nal report, 17:28120 (R;Fl;In Finnish) 


Oxidation 


A novel carbon-based process for flue gas cleanup: Third quar- 
terly technical progress report, January 1—March 31, 1992, 
17:27448 (R;US) 


Pollution Abatement 


SO2 compliance Cumberland Fossil Plant: Final environmental 
assessment, 17:27449 (R;US) 


Removal 


A novel carbon-based process for flue gas cleanup: Third quar- 
terly technical progress report, January 1—-March 31, 1992, 
17:27448 (R;US) 

Chemistry of coal-related microparticles: Quarterly report, 
March 1, 1992—May 31, 1992, 17:27304 (R;US) 
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SULFUR DIOXIDE 
Removal 


Design of gasifiers to optimize fuel cell systems: Quarterly tech- 
nical progress report No. 6, January 1, 1992—March 31, 1992, 
17:27253 (R;US) 

Integrated low emission cleanup system for direct coal-fueled 
turbines (electrostatic agglomeration): Project quarterly report, 
September 1, 1991—December 31, 1991, 17:27391 (R;US) 

Low temperature SO. removal with solid sorbents in a Circulat- 
ing Fluidized Bed Absorber: Quarterly report, March 1992, 
17:27349 (R;US) 

Toxicity 
Effects of point source atmospheric poilution on boreal forest 
vegetation of northwestem Siberia, 17:29323 (RA;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 

A novel carbon-based process for flue gas cleanup: Third quar- 
terly technical progress report, January 1—March 31, 1992, 
17:27448 (R;US) 

Clean gasoline reforming with superacid catalysts: Quarterly 
progress report, January—March 1992, 17:27564 (R;US) 

Control of acid mist emissions from FGD systems, 17:27389 
(R;US) 

Modeling of integrated environmental control systems for coal- 
fired power plants: Technical progress report, 17:27402 (R;US) 

SUPERCONDUCTING CAVITY RESONATORS 

Higher-Order-Mode damping and microwave absorption at 2K, 
17:29090 (R;US) 

Q-degradation in high purity niobium cavities: Dependence on 
temperature and RRR-value, 17:29089 (R;US) 

Research and development of superconducting linear accelera- 
tors for neutral particle beam applications, 17:29079 (R;US) 

SUPERCONDUCTING COMPOSITES 

Electron beam modification of Ag contacts to YBazCu307_,, 

17:28723 (IA;AU) 
SUPERCONDUCTING FILMS 

lon beams as a means of deposition and in-situ characterization 
of thin films and thin film layered structures, 17:27997 (R;US) 

Submillimeter and microwave residual losses in epitaxial films of 
Y-Ba-Cu-O and Ti-Ca-Ba-Cu-O, 17:28730 (R;US) 

Surface structure and optimisation of MOCVD grown mercury 
cadmium telluride by ion beam analysis, 17:28764 (IA;AU) 

SUPERCONDUCTING MAGNETS 

A proposed IR quad for the SSC, 17:29140 (R;US) 

Cryostabilization of high-temperature superconducting magnets 
with subcooled flow in microchannels, 17:28967 (R;US) 

Design limit of the superconducting solenoid for high energy col- 
liding beam experiments, 17:29132 (RA;JP) 

Harmonics suppression of vacuum chamber eddy current- 
induced fields with application to the Superconducting Super 
Collider Low Energy Booster Magnets, 17:29147 (R;US) 

Measurement of AC electrical characteristics of SSC supercon- 
ducting dipole magnets, 17:29138 (R;US) 

Operating experience using venturi flow meters at liquid helium 
temperature, 17:29084 (R;US) 

SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 

See SQUID DEVICES 

SUPERCONDUCTING SUPER COLLIDER 

A novel photomultiplier tube for calorimetry at the SSC, 
17:29170 (R;US) 

A proposed IR quad for the SSC, 17:29140 (R;US) 

Design of main dipoles and quadrupoles for the SSC low energy 
booster, 17:29148 (R;US) 

Echo effect in hadron colliders, 17:29076 (R;US) 

Electrical characteristics of long strings of SSC superconducting 
dipoles, 17:29139 (R;US) 

Emittance growth caused by sextupole vibrations in the SSC, 
17:29075 (R;US) 

Footprint characterization document: 
(R;US) 

Intra-beam scattering in the SSC collider and in the boosters, 
17:29074 (R;US) 

Personnel Access Safety System, 17:29054 (R;US) 


Revision 1, 17:29056 
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Recent efforts on nonlinear dynamics, 17:29078 (R;US) 

Status of beam instrumentation at the SSC laboratory, 17:29102 
(RA;JP) 

Status of the SSC, 17:29055 (R;US) 

SUPERCONDUCTING WIRES 

Electrical characteristics of long strings of SSC superconducting 
dipoles, 17:29139 (R;US) 

Extrusion of metal oxide superconducting wire, tube or ribbon, 
17:28734 (PA;US) 

SUPERCONDUCTIVITY 

BCS universal constants for high-temperature superconductiv- 
ity, 17:30197 (R;BR) 

Cooper pairing with a one-dimensional 6-potential, 17:30196 

SUPERCONDUCTORS 

See also HIGH-TC SUPERCONDUCTORS 

A new magnetron geometry for RF deposition of 
Y;BagCugOsub(7-x) thin films, 17:28722 (IA;IN) 

Applications of the Melbourne nuclear microprobe to the analy- 
sis of single crystal materials, 17:28837 (IA;AU) 

Electronic structure of highly correlated structures, 17:30204 
(R;US) 

Fluctuation contribution to diamagnetic susceptibility of yttrium 
barium copper oxide, 17:28718 (IA;IN) 

Physical characterization and study of the electrical magnetic 
and thermal properties of the ceramic high Tc superconductor 
Y,Ba2Cug07_,, 17:28717 (1;BR;In Portuguese) 

SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERLATTICES 

The X-ray diffraction in real periodical superlattices, 17:30163 
(IA;CS) 

X-ray diffraction spectra of deterministic non-periodic structures: 
dynamical vs kinematical theory, 17:30166 (IA;CS) 

SUPERNOVAE 

Monte Carlo simulations of the supernova ejection mechanism 

for the runaway stars, 17:29900 (R;US) 
SUPERSONIC TRANSPORT 

Stratospheric aircraft: Impact on the stratosphere?, 17:29382 

(R;US) 
SUPERSYMMETRY 

Mass and mixing angle patterns in the Standard Model and its 

material Supersymmetric Extension, 17:29947 (R;US) 
SUPERTANKERS 
See TANKER SHIPS 


SUPERVOLTAGE RADIOTHERAPY 

See RADIOTHERAPY 

SUPPLY AND DEMAND 

A critique of the United States National Energy Strategy, 
17:28451 (R;US) 

Making the market right for environmentally sound energy- 
efficient technologies: US buildings sector successes that 
might work in developing countries and Eastern Europe, 
17:28397 (R;US) 

SURFACE BARRIER DETECTORS 

High purity liquid phase epitaxial gallium arsenide nuclear radia- 

tion detector, 17:29168 (R;AU) 
SURFACE PROPERTIES 

Liquid chromatographic analysis of coal surface properties: Quar- 
terly progress report, January-March 1992, 17:27376 (R;US) 

Surface electrochemical control for fine coal and pyrite separa- 
tion: Technical progress report, April 1, 1990-June 30, 1990, 
17:27184 (R;US) 

Surface electrochemical control for fine coal and pyrite separa- 
tion: Technical progress report, January 1, 1990—March 31, 
1990, 17:27183 (R;US) 

Surface electrochemical control for the fine coal and pyrite sep- 
aration: Technical progress report, July 21, 1989-September 
30, 1989, 17:27181 (R;US) 

Surface electrochemical control for the fine coal and pyrite sep- 
aration: Technical progress report, January 1, 1992—March 
31, 1992, 17:27185 (R;US) 





Surface electrochemical control for the fine coal and pyrite 
separation: Technical progress report, October 1, 1989- 
December 31, 1989, 17:27182 (R;US) 

SURFACE WATERS 
See also ESTUARIES 
LAKES 
SEAS 
SWIMMING POOLS 
WATER RESERVOIRS 

Environmental impact assessment of selenium from coal mine 
spoils: Quarterly report, 17:27452 (R;US) 

H-Area Seepage Basin (H-HWMF): Fourth quarterly 1989, 
groundwater quality assessment report, 17:29712 (R;US) 

HEDR modeling approach: Hanford Environmental Dose Re- 
construction Project, 17:29836 (R;US) 

Plutonium measurements near background levels, 17:27841 
(R;US) 

Produced water radionuclide hazard/risk assessment, Phase 1, 
17:29615 (R;US) 

Radiological impact of Par Pond drawdown from liquid effluent 
pathways, 17:29612 (R;US) 

Ranking nonradiological compounds for selecting indicator con- 
taminants at Savannah River Plant waste sites: Final report, 
17:29492 (R;US) 

The relative importance of sulfur and nitrogen compounds in the 
acidification of freshwater, 17:29682 (R;US) 

Transport and accumulation of cesium-137 and mercury in the 
Clinch River and Watts Bar Reservoir system: Environmental 
Restoration Program, 17:29581 (R;US) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 

SURFACES 

lon beams as a means of deposition and in-situ characterization 
of thin films and thin film layered structures, 17:27997 (R;US) 

Preparation and characterization of low-defect surfaces, 
17:28688 (R;US) 

Radiometric design of sensors and quantitative evaluation of re- 
mote sensing data in the optical spectral region, 17:29228 
(R;DE;In German) 

Research on thermophoretic and inertial aspects of ash particle 
deposition on heat exchanger surfaces in coal-fired equip- 
ment: Final technical report, September 1, 1986—April 30, 
1990, 17:27508 (R;US) 

Spin-mapping of coal structures with ESE and ENDOR: Thir- 
teenth quarterly report, 17:27371 (R;US) 

[Electron transfer rates at semiconductor/liquid interfaces]: 
Progress report, 17:28892 (R;US) 

SURFACTANTS 

Field verification of CO2-foam: [Technical progress report], Jan- 

uary 1—March 31, 1992, 17:27553 (R;US) 
SURPLUS NUCLEAR FACILITIES 

Decontamination and decommissioning of a small surplus facil- 

ity, 17:27957 (R;US) 
SURVEILLANCE 

Status of the Video Imaging System for Detection, Tracking, and 
Assessment (VISDTA) scanning sensor program, 17:29245 
(R;US) 

SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 

SURVEY (RADIOAC 
See RADIATION MONITORING 
SURVEY MONITORS 

Mound ambient air surveillance program: Description and path 
forward, 17:29384 (R;US) 

PHEBUS on-line aerosol monitor development test program, 
17:28331 (R;US) 

SUSPENSIONS 

See also SLURRIES 

Dispersion aspects of silicon carbide gelcasting, 17:28732 (R;US) 

[Roles of additives and surface control in slurry atomization]: 
Quarterly report, March 1992, 17:27492 (R;US) 

SUSPENSIONS (FUEL) 

See FUEL SLURRIES 


SYNCHROTRON RADIATION SOURCES 


SWEDEN 
An economic study of combined heat and power production 
from the point of view of the utilities and the national econ- 
omy, 17:28440 (R;SE;In Swedish) 
Coal 91: Report on present and planned coal utilization in Swe- 
den, 17:28479 (R;SE;in Swedish) 
Contamination of the arctic air during the megahaze vent in late 
winter, 1986, 17:29346 (RA;US) 
Electric power legislation in Sweden, 17:28450 (R;SE;In Swedish) 
Energy report 1991, 17:28478 (R;SE;In Swedish) 
SWIMMING POOLS 
Monitoring system for consumption and use of public swimming 
pools: End report of the first stage of the project, 17:28613 
(R;Fl;in Finnish) 
Solar hot water heater, 17:28056 (PA;CA) 
SWINE 
A serological survey and the diagnosis of pseudorabies virus 
among pigs in Argentina, 17:29772 (RA;XA) 
rison between results of virus neutralization test and 
those of two ELISAs when screening for antibodies to pseu- 
dorabies virus in Thailand, 17:29774 (RA;XA) 
Development of an indirect and a dot ELISA to detect antibodies 
to porcine pseudorabies virus in Argentina, 17:29773 (RA;XA) 
Porcine pseudorabies: ELISA test as part of a herd control 
scheme in pigs in the state of Rio Grande do Sul (Brazil), 
17:29775 (RA;XA) 
SYENITES 
Crustal contamination evidences during the brazilian syenite 
from mantelic derivation, in Brazil northeast, 17:29523 
(IA;BR;In Portuguese) 
SYMMETRY 
See also AXIAL SYMMETRY 
SUPERSYMMETRY 
Algebraic structure of the BRST symmetry, 17:29935 (R;XA) 
Quantum symmetry for pedestrians, 17:29914 (R;DE) 


SYMMETRY BREAKING 
A new look at Goldstone’s theorem, 17:29916 (R;DE) 
Effects of the U,(1) breaking interaction on the baryonic sys- 
tems, 17:29939 (R;JP) 


SYMPATHOLYTICS 
Nuclear medicine and imaging research (quantitative studies in 
radiopharmaceutical science): Progress report, January 1, 
1992—December 31, 1992, 17:29736 (R;US) 
SYMPLECTIC GROUPS 
See SP GROUPS 


SYNCHROTRON RADIATION 

Application of synchrotron radiation to medical imaging, 
17:29744 (1IA;AU) 

Phase space profile and emittance measurement using syn- 
chrotron radiation monochromatized by a crystal, 17:29113 
(RA;JP) 

Sagittal crystal focusing of undulator radiation with high heat 
load inclined crystals, 17:29088 (R;US) 


SYNCHROTRON RADIATION SOURCES 
See also ADVANCED LIGHT SOURCE 
ADVANCED PHOTON SOURCE 
NSLS 
SPRING-8 STORAGE RING 
A high-rate area X-ray detector for ESRF applications, 17:29212 
(R;GB) 
Beam diagnostic instrumentation for BEPC storage ring, 
17:29158 (RA;JP) 
Beam diagnostic instrumentation of the Synchrotron Radiation 
Research Center, 17:29155 (RA;JP) 
Coherent nuclear resonant optics for third generation syn- 
chrotron radiation sources, 17:29057 (R;US) 
Ideas for future synchrotron light sources, 17:29050 (R;US) 
Sub-nanometer emittance monitor for high brightness syn- 
chrotron radiation source, 17:29112 (RA;JP) 
The use of undulator radiation in VUV and soft x-ray radiometry, 
17:29204 (R;US) 
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SYNTHESIS GAS 
Bioconversion 


SYNTHESIS GAS 
Bioconversion 

Biological conversion of synthesis gas culture development, 
17:27252 (R;US) 

Biological production of ethanol from coal: [Quarterly report], 
December 22, 1990—March 21, 1991, 17:27308 (R;US) 

Biological production of ethanol from coal: [Quarterly technical 
report], September 22, 1991—December 21, 1991, 17:27309 
(R;US) 

Conversion 

Biological conversion of synthesis gas: [Quarterly] technical re- 
port No. 2-1, September 5, 1991—December 4, 1991, 
17:28015 (R;US) 

Catalyst and process development for synthesis gas conversion 
to isobutylene: Quarterly report, January 1, 1992—March 31, 
1992, 17:27319 (R;US) 

Direct conversion of light hydrocarbon gases to liquid fuel: 
Quarterly technical status report No. 31 for fourth quarter FY 
1991, 17:27306 (R;US) 

Direct conversion of light hydrocarbon gases to liquid fuel: 
Quarterly technical status report No. 11 for thrid quarter FY 
1990, 17:27305 (R;US) 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, March-May 1992, 
17:27336 (R;US) 

Low temperature, sulfur tolerant homogeneous catalysts for the 
water-gas shift reaction: Task 2, Test plan, 17:27224 (R;US) 

Low temperature, sulfur tolerant homogeneous catalysts for the 
water-gas shift reaction: Task 1, Topical report No. 1, 

17:27225 (R;US) 

Synthesis of octane enhancer during slurry-phase Fischer- 
Tropsch: Quarterly technical progress report No. 4, July 1, 
1991—September 30, 1991, 17:27320 (R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Technical progress report No. 1, September 26, 1990—- 
December 26, 1990, 17:27326 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 10, December 16, 1989—March 
15, 1990, 17:27263 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 11, March 16, 1990—June 15, 
1990, 17:27264 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 4, June 16, 1988-September 
15, 1988, 17:27266 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 8, June 16, 1989-September 
15, 1989, 17:27261 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 9, September 16, 1989- 
December 15, 1989, 17:27262 (R;US) 


Desulfurization 
Biological conversion of synthesis gas: [Quarterly] technical re- 
‘port No. 2-1, September 5, 1991-December 4, 1991, 
17:28015 (R;US) 
High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, Jan- 
uary 1, 1992—March 31, 1992, 17:27335 (R;US) 


Hot Gas Cleanup 
Rapid pressure swing absorption cleanup of post-shift reactor 


synthesis gas: Technical progress report, January 1, 1992- 
March 31, 1992, 17:27328 (R;US) 


Separation Processes 


Low cost hydrogen/novel membrane technology for hydrogen 
separation from synthesis gas: Task 1, Literature survey, 
17:28009 (R;US) 

Low cost hydrogen/novel membrane technology for hydrogen 
separation from synthesis gas, Phase 1: Quarterly technical 
progress report for the period ending March 31, 1986 
(Polyetherimide, cellulose acetate and ethylcellulose), 
17:28012 (R;US) 

Low cost hydrogen/novel membrane technology for hydrogen 
separation from synthesis gas, Phase 1: Quarterly technical 
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progress report for the period ending December 31, 1986, 
17:28010 (R;US) 

Low cost hydroger/novel membrane technology for hydrogen 
separation from synthesis gas, Phase 1: Quarterly technical 
progress report for the period ending September 30, 1986 
(Poly(methyl pentene) and poly(etherimide)), 17:28011 (R;US) 

Low cost hydrogen/novel membranes technology for hydrogen 
separation from synthesis gas, Phase 1: Quarterly technical 
progress report for the period ending June 30, 1987, 
17:28008 (R;US) 

Mathematical modeling and economic analysis of membrane 
separation of hydrogen from gasifier synthesis gas: Mathe- 
matical modeling topical report, 17:28007 (R;US) 

SYNTHETIC FUELS 

ENCOAL Mild Coal Gasification Project: Annual report, October 
1990—September 1991, 17:27255 (R;US) 

Two-stage, close coupled catalytic liquefaction of coal: Four- 
teenth quarterly report, 1 January 1992-31 March 1992, 
17:27273 (R;US) 

SYNTHETIC-APERTURE RADAR 

Development of a GPS-aided motion measurement, pointing, 
and stabilization system for a Synthetic Aperture Radar, 
17:28946 (R;US) 

SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYRIA 

Agreement of 25 February 1992 between the government of the 
Syrian Arab Republic and the International Atomic Energy 
Agency for the application of safeguards in connection with 
the treaty on the non-proliferation of nuclear weapons, 
17:28631 (R;XA) 

SYRIAN HAMSTER 

See HAMSTERS 

SYSTEMS ANALYSIS 

The enhanced variance propagation code for the Idaho Chemi- 

cal Processing Plant, 17:27971 (R;US) 


T 


T CODES 

IMPACTS-BRC 2.1: Analyses of potential radiological impacts, 
17:30372 (CM;US) 

TMAP4 User's Manual, 17:30260 (R;US) 

TRAC-BF1/MOD1: An advanced best-estimate computer pro- 
gram for BWR accident analysis: User's guide: Volume 2, 
17:28343 (R;US) 

TRAC-PF1/MOD2 code manual: 
17:28348 (R;US) 

TANDEM ELECTROSTATIC ACCELERATORS 

The Australian national tandem for 
(ANTARES), 17:29043 (IA;AU) 

TANK FARMS 
See STORAGE FACILITIES 
TANKER SHIPS 

Transporting US oil imports: The impact of oil spill legislation on 

the tanker market: Draft final report, 17:27598 (R;US) 
TANKS 

Anomaly detection in an automated safeguards system using 
neural networks, 17:27973 (R;US) 

Effect of viscosity on seismic response of waste storage tanks, 
17:27725 (R;US) 

Imaging, inspection, and characterization systems for under- 
ground storage tank remediation, 17:27906 (R;US) 

Light duty robotic arms for the characterization of underground 
storage tanks, 17:27912 (R;US) 

Robotic system for remote inspection of underground storage 
tanks, 17:27897 (R;US) 

Seismic analysis of the ICPP high level liquid waste tanks and 
vaults, 17:27902 (R;US) 

Structural safety of pitted waste tanks, 17:27752 (R;US) 

TANTALUM 

Microwave processing of tantalum capacitor anodes, 17:28649 

(R;US) 


Volume 2, User's guide, 


applied research 





TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also ALUMINIUM 27 TARGET 
BISMUTH 209 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
DEUTERIUM TARGET 
EUROPIUM 152 TARGET 
EUROPIUM 154 TARGET 
GADOLINIUM 148 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 
HYDROGEN 1 TARGET 
LASER TARGETS 
LEAD 207 TARGET 
LITHIUM 6 TARGET 
NITROGEN 14 TARGET 
OXYGEN 16 TARGET 
SELENIUM 74 TARGET 
SELENIUM 78 TARGET 
SELENIUM 80 TARGET 
SELENIUM 82 TARGET 
TRITIUM TARGET 
VANADIUM 51 TARGET 
YTTERBIUM 172 TARGET 
YTTERBIUM 176 TARGET 
Surface reconstruction of a three-dimensional ultrasonic flaw, 
17:28930 (R;US) 
TBP 


Electrochemical oxidation of organic waste, 17:28894 (R;US) 


TEA 

See BEVERAGES 

TECHNETIUM 99 

Preparation of kits for °°Tce™ radiopharmaceuticals, 17:28901 
(R;XA) 

Review of technetium behavior in relation to nuclear waste dis- 
posal, 17:29429 (R;SY;In Arabic) 

TECHNOLOGY TRANSFER 

DOE International Technology Exchange Program (ITEP): Tech- 
nical integration of sensor technology development, 17:28427 
(R;US) 

EnviroTRADE: An information system for providing data on en- 
vironmental technologies and needs worldwide, 17:29599 
(R;US) 

TELEVISION CAMERAS 

A penetrationiess secure container, 17:28637 (R;US) 

High-speed FPS vidicon camera, 17:29225 (R;US) 

Initial laboratory evaluation of color video cameras, 17:27979 
(R;US) 

TEM (MICROSCOPY) 

See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE (AMBIENT) 

See AMBIENT TEMPERATURE 
TEMPERATURE (ELECTRON) 

See ELECTRON TEMPERATURE 
TEMPERATURE (ION) 

See ION TEMPERATURE 
TEMPERATURE DISTRIBUTION 

Potassium D-line fitting for investigation of MHD boundary lay- 
ers, 17:28487 (R;US) 

TEMPERATURE GRADIENTS 

Calculation of vertical temperature gradients in heated rooms, 

17:28531 (R;DK) 
TEMPERATURE MEASUREMENT 

Gas temperature measurement in a ceramic burner installation, 

17:29220 (R;NL;In Dutch) 
TENNESSEE 
Field studies of streamflow generation using natural and in- 


jected tracers on Bickford and Walker Branch Watersheds, 
17:29708 (R;US) 


THALLIUM 192 


TENNESSEE VALLEY AUTHORITY 
SOz compliance Cumberland Fossil Plant: Final environmental 
assessment, 17:27449 (R;US) 
TENNESSEE VALLEY REGION 
Economic Outlook, 17:28398 (R;US) 
TERATOGEN SCREENING 

Biological (molecular and cellular) markers of toxicity: Final re- 
port, September 15, 1988—-September 14, 1991, 17:29847 
(R;US) 

TERATOGENS 

Biological (molecular and cellular) markers of toxicity: Final re- 
port, September 15, 1988-September 14, 1991, 17:29847 
(R;US) 

TERBIUM ALLOYS 

Moessbauer of the cubic lave phase 

Hosub(0.25)Tbsub(0.15)Fesub(2-x)Co,, 17:28675 (IA;IN) 
TERRESTRIAL ECOSYSTEMS 

Coastal impacts (impacts to coastal habitat and land uses re- 
sulting from oil and gas development), 17:27592 (RA;US) 

Remote sensing, 17:29580 (RA;US) 

TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 

Experimental determination of magnetohydrodynamic seawater 
thruster performance in a two Tesla test facility, 17:28484 
(R;US) 

Ground test facilities for evaluating nuclear thermal propulsion 
engines and fuel elements, 17:28177 (R;US) 

Hot Gas Cleanup Test Facility for gasification and pressurized 
combustion: Quarterly technical progress report, October 1— 
December 31, 1991, 17:27245 (R;US) 

PFBC HGCU Test Facility: Fourth quarterly technical progress 
report, CY 1991, 17:27250 (R;US) 

Shrapnel protection testing in support of the proposed Site 300 
Contained Firing Facility, 17:29255 (R;US) 

TEST WELLS 
See EXPLORATORY WELLS 
TESTING 

See also MATERIALS TESTING 

Monitoring genetic damage to ecosystems from hazardous 
waste, 17:29846 (R;US) 

TESTING (BIOLOGICAL) 

See BIOASSAY 
TESTING (MATERIALS) 

See MATERIALS TESTING 
TETRACHLOROMETHANE 

See CARBON TETRACHLORIDE 
TEXAS 

Predicted optimal well geometries for a carbon dioxide flood in a 

West Texas field unit, 17:27550 (R;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 

High beta and confinement studies on TFTR: Progress report, 
25 September 1991-24 April 1992, 17:30214 (R;US) 

Local multispecies particle and energy transport in the TFTR 
tokamak, 17:30240 (R;US) 

Plasmas fluxes to surfaces for an oblique magnetic field, 
17:30273 (R;US) 

The multichannel motional Stark effect diagnostic on TFTR, 
17:30238 (R;US) 

The status of alpha-particle diagnostics, 17:30241 (R;US) 

THALAMUS 

A computational model of the cat medial geniculate body ventral 

division, 17:30383 (R;US) 
THALLIUM 

Thermodynamics and structure of liquid metals: A critical as- 
sessment of the charged-hard-sphere reference system, 
17:28671 (R;XA) 

THALLIUM 192 

Double blocking in the superdeformed '**T] nucleus, 17:30025 

(R;US) 
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THALLIUM 201 


THALLIUM 201 
"Quality contro! 2°'TICI solution obtained at IPEN-CNEN/SP 
through the direct method of 2°'TI preparation, 17:28902 
(R;BR;In Portuguese) 
THALLIUM CHLORIDES 
Quality contro! 2°'TICI solution obtained at IPEN-CNEN/SP 
through the direct method of 2°'T! preparation, 17:28902 
(R;BR;In Portuguese) 
THALLIUM OXIDES 
Infrared phonon structure in epitaxial films of TlpCa2BazCu30 49 
at low temperatures, 17:28729 (R;US) 
THALLIUM SELENIDES 
On the singularities of high-frequency dynamical susceptibility in 
the improper segnetoelectrics in the soliton regime, 17:28751 
(R;XA) 
THE GEYSERS 
See GEYSERS GEOTHERMAL FIELD 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL ANALYSIS 
Analysis of slot cutting methods for the Yucca Mountain heated 
block test using a compliant-joint model, 17:27860 (R;US) 
The thermal analysis of BR-100: A barge/rail nuclear spent fuel 
transportation container, 17:27706 (R;US) 
THERMAL ENERGY STORAGE EQUIPMENT 
Measuring program GALISOL heat storage system - laboratory 
testing GALISOL 60, 17:28381 (R;DE;In German) 
THERMAL FISSION 
ENDF/B-6 fission-product yield sublibraries. Summary docu- 
mentation, 17:30074 (R;XA) 
THERMAL GRADIENTS 
See TEMPERATURE GRADIENTS 
THERMAL INSULATING GLASS 
See DOUBLE GLAZING 
THERMAL INSULATION 
Heat losses in steam injection wells, 17:27543 (RA;US) 
THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMODYNAMICS 
Internal variables 
17:29895 (R;US) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 
Activated transport in AMTEC electrodes, 17:28502 (R;US) 
Direct Conversion Technology: Progress report, January 1, 
1992—June 30, 1992, 17:28501 (R;US) 
Milliwatt Generator Project: Progress report, April 1986—March 
1988, 17:28503 (R;US) 
THERMOLUMINESCENT DOSEMETERS 
The fading of LiF:Mg,Ti: Is it realy low, 17:29812 (IA;IL) 
THERMOLUMINESCENT DOSIMETRY 
A controlled data collection system from a TLD reader, 
17:29813 (IA;IL) 
THERMONUCLEAR DEVICES 
Fusion Energy Advisory Committee: Advice and recommenda- 
tions to the Department of Energy in partial response to the 
Charge Letter of September 24, 1991: Part D, 17:30255 (R;US) 
Fusion Energy Advisory Committee: Advice and recommenda- 
tions to the Department of Energy in partial response to the 
Charge Letter of September 24, 1991: Part A, 17:30252 (R;US) 
THERMONUCLEAR REACTOR MATERIALS 
Fusion Reactor Materials semiannual progress report for the pe- 
riod ending March 31, 1992, 17:30251 (R;US) 
Heat load material studies: Simulated tokamak disruptions, 
17:30274 (R;US) 
Relationship of bainitic microstructure to impact toughness in 
Cr-Mo and Cr-W steels, 17:30249 (R;US) 


in the local-equilibrium approximation, 


768 ERA Vol. 17, No. 10 


Results from the US/USSR exchange for heat load material 
studies of simulated tokamak disruptions, 17:30277 (R;US) 

Technical problems and solutions of intense, fast neutron gener- 
ators, 17:30286 (R;US) 

THERMONUCLEAR REACTOR WALLS 

See also FIRST WALL 

Analysis of neutron transmission and reflection experiments 
with JENDL-3, 17:30264 (RA;JP) 

THERMONUCLEAR REACTORS 

See also |ON BEAM FUSION REACTORS 

A quasi-optical electron cyclotron maser for fusion reactor heat- 
ing: Final report, 17:30278 (R;US) 

Fusion reactor shielding experiment |, 17:30265 (RA;JP) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THICKNESS GAGES 

Ultrasonic thickness measuring imaging system and method, 

17:28202 (PA;US) 
THIN FILMS 

Effect of ion implantation in LPE grown (YEu)3(FeGa)s O12 gar- 
net films, 17:30174 (1A;IN) 

Growth model of Au films on Ru(001), 17:28672 (R;XA) 

Invariance of the mobility edge in anodic titanium oxides, 
17:28715 (R;XA) 

lon beams as a means of deposition and in-situ characterization 
of thin films and thin film layered structures, 17:27997 (R;US) 

On asymptotic multiparameter method: Nonlinear film rupture, 
17:28981 (RA;US) 

Role of oxygen vacancies in anodic TiO, thin films, 17:28716 
(R;XA) 

THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOBACILLUS FERROXIDANS 

Electrochemistry of Thiobacillus ferrooxidans reactions with 
pyrite: Technical progress report, January 1992—April, 1992, 
17:27178 (R;US) 

THIOETHERS 

See SULFIDES 
THIOPHENES 

See POLYCYCLIC SULFUR HETEROCYCLES 
THORIUM 

International workshop on radium, uranium, thorium and related 
nuclides in industry and medicine: history and current uses, 
17:27999 (1;AT) 

Locally manufactured incandescent gas mantles that contain 
thorium: source term, doses and risk assessment, 17:29816 
(IA;AT) 

Saturation broadening effects in the resonance ionization spec- 
troscopy of thorium, 17:28687 (R;US) 

Thorium determination in urine and blood serum by chemi- 
caV/radiochemical neutron activation analysis, 17:28835 
(IA;AU) 

THORIUM 230 

High-precision thorium RIMS for geochemistry, 17:28847 (R;US) 
THORIUM 232 

High-precision thorium RIMS for geochemistry, 17:28847 (R;US) 
THORIUM COMPOUNDS 

See also THORIUM OXIDES 

Effects of solution pH and complexing reagents on uranium and 
thorium desorption under saturated equilibrium conditions, 
17:29432 (R;US) 

THORIUM ISOTOPES 
See also THORIUM 230 
THORIUM 232 

A study of uranium and thorium migration at the Koongarra ura- 
nium deposit with application to actinide transport from 
nuclear waste repositories: A dissertation submitted to Mac- 
quarie University in partial fulfillment of requirements for the 
MEnvStud degree, 17:29545 (I;AU) 

High-precision thorium RIMS for geochemistry, 17:28847 (R;US) 

THORIUM OXIDES 

Catalyst and process development for synthesis gas conversion 
to isobutylene: Quarterly report, January 1, 1992—March 31, 
1992, 17:27319 (R;US) 





THREE MILE ISLAND-2 REACTOR 
Results of field testing of radioactive waste forms using lysime- 
ters, 17:27767 (R;US) 
THROAT 
See PHARYNX 
THRUSTERS 

Experimental determination of magnetohydrodynamic seawater 
thruster performance in a two Tesla test facility, 17:28484 
(R;US) 

Results from a large-scale MHD propulsion experiment, 
17:28485 (R;US) 

THULIUM COMPOUNDS 

Magnetic properties of RNi,B(R=Ce, La, Sm, Eu, Gd, Tm) : 

TmNi4B a possible VF system, 17:28674 (IA;IN) 
THYLAKOID MEMBRANE PROTEINS 

Post transcriptional regulation of chloroplast gene expression by 
nuclear encoded gene products: Progress report, June 1, 
1990—June 30, 1992, 17:28042 (R;US) 

THYROID 

Milk production and distribution in low-dose counties for the 
Hanford Thyroid Disease Study: Hanford Environmental Dose 
Reconstruction Project, 17:29833 (R;US) 

THYROTOXICOSIS 
See HYPERTHYROIDISM 
TIBET 
New achievement in seeking deep reservoir at Yangbajain 
geothermal field, Tibet, China, 17:28069 (RA;US) 
TIDAL WAVES 
See TSUNAMIS 
TIDE 
Tidal water and ice dynamics in the Arctic Ocean, 17:29643 
(RA;US) 
TIGHT SANDS 
See PERMEABILITY 
SANDSTONES 
TIME-OF-FLIGHT MASS SPECTROMETERS 
lon microtomography using ion time-of-flight, 17:29237 (R;US) 
TIN 100 

Ground state properties of exotic nuclei in a relativistic point 

coupling model, 17:30043 (R;US) 
TIN ALLOYS 

See also ALLOY-ZR98SN-2 

Annealing study in the Pb-Sn alloy using positron lifetime tech- 
nique, 17:30131 (IA;IN) 

TIN COMPOUNDS 

Isomer shifts and chemical bonding 
Sn(IV) compounds, 17:30125 (R; 'BR) 

Magnetic susceptibility and Moessbauer study in two new com- 
pounds EuCu2Sn2 and YbCu2Sn2, 17:30129 (IA;IN) 

TITANATES 

See also STRONTIUM TITANATES 

Growth, preparation, and dielectric properties of monodomain 
single crystal PbTiIO3, 17:28704 (R;US) 

TITANIUM 

Mechanism of neutron emission during fracture of deuterated ti- 
tanium, 17:30229 (IA;IN) 

Survey of radioactivities induced by lithium ions, 17:30092 (R;US) 

Titanium electrode-based amperometric systems for measuring 
uncomplexed HF in zirconium fuel dissolver product solutions, 
17:27695 (R;US) 

TITANIUM ALLOYS 

Enhanced tubes for steam condensers: Volume 1, Summary of 
condensation and fouling; Volume 2, Detailed study of steam 
condensation, 17:28576 (R;US) 

Nanohardness, friction and wear properties of nitrogen ion im- 
planted Ti-6AI-4V alloy, 17:28677 (IA;AU) 

Optimization of film synthesized rare earth transition metal per- 
manent magnet systems: Progress report, August 1, 
1991—July 31, 1992, 17:28657 (R;US) 

Processing and properties of Nb-Ti based alloys, 17:28654 
(R;US) 

TITANIUM NITRIDES 

Heterogeneous microstructure of titanium nitride films studied 

by X-ray diffraction, 17:30161 (IA;CS) 


in crystalline Sn(il) and 


TOLUENE 


TITANIUM OXIDES 

A design of experiment study of plasma sprayed alumina-titania 
coatings, 17:28714 (R;US) 

Invariance of the mobility edge in anodic titanium oxides, 
17:28715 (R;XA) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, September 15, 1991— 
December 15, 1991, 17:27284 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co 
Quarterly technical progress report, March 15—June 15, 1991, 
17:27282 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, June 15—September 15, 
1991, 17:27283 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, September 15, 1991— 
December 15, 1991, 17:27284 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, March 15—June 15, 1991, 
17:27282 (R;US) 

Role of oxygen vacancies in anodic TiO2 thin films, 17:28716 
(R;XA) 

Structure and property of heteroepitaxial TiO./VO, multilayers, 
17:28705 (R;US) 

TITANIUM SILICIDES 

[Research at and operation of the material science x-ray ab- 
sorption beamline (X-11) at the National Synchrotron Light 
Source]: Progress report, 17:28746 (R;US) 

TITANIUM TELLURIDES 

Synchrotron studies of narrow band materials: Progress report, 

July 1, 1991—June 30, 1992, 17:28710 (R;US) 
TIW! GEOTHERMAL FIELD 
Development and production performance of the Tiwi field, 
17:28094 (RA;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD (DOSIMETRY) 
See THERMOLUMINESCENT DOSIMETRY 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TMPN 
See ORGANIC OXYGEN COMPOUNDS 
PIPERIDINES 
TOKAMAK DEVICES 
See also COMPACT IGNITION TOKAMAK 
DOUBLET-3 DEVICE 
ITER TOKAMAK 
JET TOKAMAK 
JT-60 TOKAMAK 
JT-60U TOKAMAK 
NET TOKAMAK 
TFTR TOKAMAK 
TORE SUPRA TOKAMAK 

Bootstrap dependence on plasma profile parameters, 17:30239 
(R;US) 

Collisional avalanche exponentiation of run-away electrons in 
electrified plasmas, 17:30237 (R;US) 

Fusion Energy Advisory Committee: Advice and recommenda- 
tions to the Department of Energy in partial response to the 
Charge Letter of September 24, 1991: Part C, 17:30254 (R;US) 

Fuzzy logic application to toroidal plasma control, 17:30271 
(R;JP;In Japanese) 

MHD stability of tokamak plasmas, 17:30242 (R;US) 

Nonlocal analyses of electrostatic and electromagnetic waves in 
hot, magnetized, nonuniform, bounded plasmas, 17:30236 
(R;CH) 

Transport mechanisms acting in toroidal devices: A theoreti- 
cian’s view, 17:30208 (R;US) 

TOKAMAK FUSION TEST REACTOR 

See TFTR TOKAMAK 

TOLUENE 

Further development and testing of immission measuring tech- 
niques for organic compounds with health risks, 17:29383 
(R;DE;In German) 
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TOMOGRAPHY 


TOMOGRAPHY 
See also COMPUTERIZED TOMOGRAPHY 
A versatile system for the rapid collection, handling and graph- 
ics analysis of multidimensional data, 17:30404 (IA;AU) 
TONSILS 
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Survey of composite particle models of electroweak interaction, 

17:29968 (R;US) 
TOPOGRAPHY 
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Particle balance in Tore Supra with controlled particle exhaust, 

17:30250 (R;US) 
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TRANSFER (IN ENVIRONMENT) 
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Danish transport 2010: Updating, 17:29387 (1;DK;In Danish) 
Monetary valuation of transport environmental impact - the case 
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The distribution of the annual and semiannual cycles in the trop- 
ics, 17:29372 (R;XA) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 
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Data Acquisition 

A program to acquire deep ocean tsunami measurements in the 

North Pacific, 17:29695 (IA;XU) 
Data Base Management 
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Integrated warning system for tsunami and storm surges in 
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In-pile defilming of process tubes, 17:28277 (R;US) 

NYX: Construction progress, 17:28231 (R;US) 
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Probable maximum flood control: Yucca Mountain Site Charac- 
terization Project, 17:27848 (R;US) 

UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
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National Energy Strategy: Technical annex 6: Clean Coal Tech- 
oe Export Programs: First edition, 1991/1992, 17:27199 
(R;US) 
US CLEAN WATER ACT 
Clean Water Act (Section 404) and Rivers and Harbors Act 
(Sections 9 and 10): Environmental Guidance Program Ref- 
erence Book, Revision 4, 17:28417 (R;US) 
US DOE 
Seealso BATTELLE PACIFIC NORTHWEST LABORATORIES 
BONNEVILLE POWER ADMINISTRATION 
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ENVIRONMENTAL MEASUREMENTS LABORA- 
TORY 

FEED MATERIALS PRODUCTION CENTER 

HAPO 

HANFORD RESERVATION 

IDAHO CHEMICAL PROCESSING PLANT 

IDAHO NATIONAL ENGINEERING LABORATORY 

LANL 

LAWRENCE BERKELEY LABORATORY 

LAWRENCE LIVERMORE LABORATORY 

MOUND LABORATORY 

NEVADA TEST SITE 

ORNL 

OAK RIDGE RESERVATION 

PADUCAH PLANT 

PITTSBURGH ENERGY TECHNOLOGY CENTER 

ROCKY FLATS PLANT 

SANDIA LABORATORIES 

SAVANNAH RIVER PLANT 

US ENERGY INFORMATION ADMINISTRATION 

US NIPER 

WIPP 

WESTERN AREA POWER ADMINISTRATION 

Y-12 PLANT 

DOE's geothermal R and D program: Progress and develop- 
ments, 17:28078 (RA;US) 

Department of Energy/US Air Force Memorandum of Agree- 
ment Program, 17:27768 (R;US) 

Lecture notes for criticality safety, 17:27931 (R;US) 

Noteworthy practices as identified by the US Department of En- 
ergy environmental, safety, and health first 31 Tiger Team 
assessments, 17:28423 (R;US) 

Program design consensus model, 17:30327 (R;US) 

Radiological and hazardous material measurement system, 
17:29511 (R;US) 

Report of the Task Group on the Department of Energy Aviation 
Program, 17:30304 (R;US) 

Selected case studies of technology transfer from mission- 
oriented applied research, 17:28425 (R;US) 

United States Department of Energy Environmental Restoration 
and Waste Management: Comment Response Document: 
Five-Year Plan, Fiscal Years 1993-1997, 17:28404 (R;US) 

US DOE PROGRAM MANAGEMENT 
A critique of the United States National Energy Strategy, 
17:28451 (R;US) 
US ENERGY INFORMATION ADMINISTRATION 
EIA publications directory, 1991, 17:28424 (R;US) 
US EPA 

Implications of oil and gas leases at the WIPP on compliance 

with EPA TRU waste disposal standards, 17:27729 (R;US) 
US FEDERAL ASSISTANCE PROGRAMS 

The scope of the Weatherization Assistance Program: The 
weatherized population and the resource base, 17:28553 
(R;US) 

US FEMA 
Major natural disaster afteraction assessment, 17:29853 (R;US) 
US NATIONAL ENERGY PLAN 

National Energy Strategy: Technical annex 6: Clean Coal Tech- 
nology Export Programs: First edition, 1991/1992, 17:27199 
(R;US) 

US NATIONAL ENVIRONMENTAL POLICY ACT 

The people problems of NEPA: Social impact assessment and 
the role of public involvement, 17:28393 (R;US) 

The scientific challenges of NEPA: Future directions based on 
20 years of experience, 17:28402 (R;US) 

US NAVAL OIL SHALE RESERVES 

Naval Petroleum and Oil Shale Reserves annual report of oper- 

ations, Fiscal year 1991, 17:27597 (R;US) 
US NAVAL PETROLEUM RESERVES 

Naval Petroleum and Oil Shale Reserves annual report of oper- 

ations, Fiscal year 1991, 17:27597 (R;US) 

Tiger Team Assessment of the Naval Petroleum Reserves in 

California, 17:29495 (R;US) 





US NIPER 
[National Institute for Petroleum and Energy Research] monthly 
progress report for April 1992, 17:27559 (R;US) 
US NRC 
NRC Regulatory Agenda: Quarterly report, April-June 1992: 
Volume 11, No. 2, 17:28183 (R;US) 
Nuclear Regulatory Commission issuances, May 1992: Volume 
35, No. 5, 17:28182 (R;US) 
7 of Chernobyl followup research activities, 17:28162 
(R;US) 
Title list of documents made publicly available, May 1-31, 1992: 
Volume 14, No. 5, 17:28181 (R;US) 
US ORGANIZATIONS 
See also TENNESSEE VALLEY AUTHORITY 
US DOE 
US EPA 
US FEMA 
US NRC 
Seismic data processing in the NEIC and plans for the new U.S. 
National Seismic Network, 17:29534 (IA;XU) 
US OSHA 
Lecture notes for introduction to safety and health, 17:29852 
(R;US) 
US WATER POLLUTION CONTROL ACT 
See US CLEAN WATER ACT 


USA 
See also ALASKA 
CALIFORNIA 
OHIO 
TENNESSEE 

Development of a data base on radon in US homes and applica- 
tions: Final technical report, 17:29798 (R;US) 

The historical approach to the study of tsunamis results of re- 
cent United States studies, 17:29542 (IA;XU) 

USSR 
See also KAMCHATKA 
SIBERIA 

Climate and landscape perestroykas, 17:29320 (RA;US) 

Climate change and permafrost distribution in the Soviet Arctic, 
17:29330 (RA;US) 

Comparison of measurement of aerosol black carbon at Barrow, 
Alaska, and Wrangel Island, USSR: An approach to estimat- 
ing the deposition of soot to snow and ice surfaces, 17:29336 
(RA;US) 

Deposition of metals from the atmosphere at the North Pole 
compared to background regions of the northwestern USSR, 
17:29347 (RA;US) 

Electric power in the Soviet Union and Eastern Europe. Part 1, 
17:28474 (R;SE;In Swedish) 

Electric power in the Soviet Union and Eastern Europe. Part 2, 
17:28475 (R;SE;In Swedish) 

Evaluation of dynamics of polar regions landscapes on the basis 
of remote sensing information, 17:29439 (RA;US) 

Paleotemperature reconstruction for freeze-thaw processes dur- 
ing the late pleistocene through the holocene, 17:29468 
(RA;US) 

Radioactive waste management in the former USSR: Volume 3, 
17:27835 (R;US) 

State and dynamics of snow and ice resources in the arctic 
region derived from data in the world atlas of snow and ice re- 
sources, 17:29451 (RA;US) 

The coastal tsunami warning station "Mega”, 17:29544 (IA;XU) 

The goals and efficiency of the automated tsunami warning sys- 
tem project in the far east of the USSR, 17:29538 (IA;XU) 

The history of the climate of the northern polar region in the 
holocene and recent millennia from proxy and historical data, 
17:29340 (RA;US) 

The natural background disturbance in the Soviet Far East, 
17:29324 (RA;US) 

Tsunami warning system in the USSR, 17:29530 (IA;XU) 

Two late Quaternary pollen records from the upper Kolyma re- 
gion, Soviet northeast: A preliminary report, 17:29479 (RA;US) 

Wind energy in the Baltic Republics, 17:28104 (1;DK) 


UTERINE CERVIX CARCINOMA 
See CARCINOMAS 


V 


V CODES 

VECTUM: Irregular 2D velocity vector field plotting package, 
17:30358 (CM;US) 

VECTUM: Irregular 2D velocity vector field plotting package, 
17:30359 (CM;US) 

VECTUM: Irregular 2D velocity vector field plotting package, 
17:30357 (CM;US) 

Vectum user's guide, 17:30340 (R;US) 

VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM FURNACES 

Uranium casting furnace automatic temperature control devel- 

opment, 17:29222 (R;US) 
VACUUM SYSTEMS 

Criticality safety evaluation for dry vacuum system components, 
17:28962 (R;US) 

Dynamic vacuum analysis for APS high heat flux beamline front 
ends using optical ray-tracing simulation methods, 17:29082 
(R;US) 

VALVES 
—— of a 16-inch globe valve with eroded walls, 17:28325 
(R;US) 
VANADIUM 51 TARGET 
Survey of radioactivities induced by lithium ions, 17:30092 (R;US) 
VANADIUM ALLOYS 

See also ALLOY-TISOAL6V4 

Optimization of film synthesized rare earth transition metal per- 
manent magnet systems: Progress report, August 1, 


1991—July 31, 1992, 17:28657 (R;US) 
Superconducting compound HfV, - a TDPAC study, 17:30134 


(IA;IN) 
VANADIUM COMPLEXES 

A model approach to vanadium involvement in crude oil refining: 
Progress report, 17:28864 (R;US) 

Electron spin resonance and optical absorption spectra of VO(II) 
ions doped in magnesium maleate dihydrate crystals, 
17:30138 (IA;IN) 

VANADIUM COMPOUNDS 

See also VANADIUM OXIDES 

EPR of VO(Il) in ROHC20,, 17:30140 (1A;IN) 
VANADIUM MINERALS 

See MINERALS 
VANADIUM OXIDES 

Hot gas desulfurization with oxides of zinc, iron, and vanadium, 
17:27209 (R;US) 

Structure and property of heteroepitaxial TiO2/VO2 multilayers, 
17:28705 (R;US) 

VANS 

Possibilities for saving fuel in private cars and small vans, 

17:28566 (1;DK;In Danish) 
VAPOR-DOMINATED SYSTEMS 

Adsorption in vapor-dominated systems, 17:28096 (RA;US) 

Geothermal project at St. Lucia (W.I.) - A preliminary assess- 
ment of the resource, 17:28071 (RA;US) 

VECTOR MESONS 
See also OMEGA-783 MESONS 
PHI-1020 MESONS 

Coherent production of pions and rho mesons in neutrino 
charged current interactions on neon nuciei at the Fermilab 
Tevatron, 17:29982 (R;US) 

VECTORS 
Vectum user's guide, 17:30340 (R;US) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
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VEHICLES 


SPACE VEHICLES 
TRUCKS 
VANS 

Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report ten: Anal- 
ysis of alternative-fuel fleet requirements, 17:28564 (R;US) 

Fleet vehicles in the Unites States: composition, operating char- 
acteristics, and fueling practices, 17:28568 (R;US) 

Measurements of evaporative emissions of 10 gasoline passen- 
ger cars, running with 2 different fuels, 17:28625 (R;DE;In 
German) 

VELOCITY 

Particulate behavior in a controlled-profile pulverized coal-fired 
reactor: A study of coupled turbulent particle dispersion and 
thermal radiation transport: Quarterly technical progress re- 
port, December 15, 1991—March 14, 1992, 17:27509 (R;US) 

The Fixed-Cavity VISAR, 17:29006 (R;US) 

Using the refractive index matched technique to study the flow 
properties of slurries, 17:27461 (R;US) 

VENTILATION 

Flow conditions in rooms ventilated in accordance with the prin- 
ciple of both mixing and displacement, 17:28530 (R;DK;In 
Danish) 

VENTILATION DUCTS 

See VENTILATION 

VENTILATION SYSTEMS 
LVIS 2000 Indoor climate and ventilation, 17:28556 (R;Fl;in 
Finnish) 

VERTICAL AXIS TURBINES 

Stator wind turbine, 17:28108 (PA;CA;in French) 
VESSELS 

See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 

See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VESSELS (REACTOR) 

See REACTOR VESSELS 
VINYLBENZENE 

See STYRENE 
VIRAL DISEASES 

A serological survey and the diagnosis of pseudorabies virus 
among pigs in Argentina, 17:29772 (RA;XA) 

Comparison between results of virus neutralization test and 
those of two ELISAs when screening for antibodies to pseu- 
dorabies virus in Thailand, 17:29774 (RA;XA) 

Development of an indirect and a dot ELISA to detect antibodies 
to porcine pseudorabies virus in Argentina, 17:29773 (RA;XA) 

Environmental assessment of curly top virus control in Califor- 
nia, 17:29756 (R;US) 

VIRUSES 

Examination of chromogenic and fluorogenic substrates in solid- 
phase enzyme linked immunosorbent assays (ELISA), 
17:29769 (RA;XA) 

Specific quantification of whole virions of foot and mouth dis- 
ease virus in a sandwich ELISA using a monoclonal antibody, 
17:29771 (RA;XA) 

VITRIFICATION 

DOE International Technology Exchange Program (ITEP): Tech- 
nical integration of sensor technology development, 17:28427 
(R;US) 

Densification/creep behavior of experimental glass-ceramic 
waste forms for immobilization of high-level calcined waste at 
the Idaho Chemical Processing Plant, 17:27907 (R;US) 

Preliminary investigation of the potential for transient vapor 
release events during in situ vitrification based on thermal- hy- 
draulic modeling, 17:27838 (R;US) 

Technical issues associated with in situ vitrification of the INEL 
Subsurface Disposal Area: Volume 3, Application of technical 
issues to the TRU-contaminated pits and trenches, 17:27775 
(R;US) 

VLCC 
See TANKER SHIPS 
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voc 
See ORGANIC COMPOUNDS 
VOLATILE MATTER 
VOCATIONAL TRAINING 
See TRAINING 
VOID FRACTION 

Interfacial structure of bubbly two-phase flow in a horizontal 
pipe, 17:28971 (RA;US) 

Multi-sensor probe method for local measurements in two- 
phase flow, 17:28970 (RA;US) 

VOLATILE MATTER 

Economic Commission for Europe VOC Task Force. Emissions 
of volatile organic compounds (VOC) from stationary sources 
and possibilities of their control. Final report, 17:29366 (1;DE) 

Portable acoustic wave sensors for volatile organic compounds, 
17:29236 (R;US) 

Report of results of the vapor vacuum extraction test at the Ra- 
dioactive Waste Management Complex (RWMC) on the idaho 
National Engineering Laboratory (INEL) in the state of Idaho, 
17:27763 (R;US) 

Resource Conservation and Recovery Act Part B permit appli- 
cation: Volume 4, Revision 1.0, 17:27750 (R;US) 

VOLCANIC GASES 

Satellite and slow-scan television observations of the rise and 
dispersion of ash-rich eruption clouds from Redoubt Voicano, 
Alaska, 17:29358 (RA;US) 

Volcanic eruption events and the variations in surface air tem- 
perature over high latitude regions, 17:29356 (RA;US) 

VOLCANIC REGIONS 

The Timber Mountain magmato-thermal event: An intense 
widespread culmination of magmatic and hydrothermal activity 
at the southwestern Nevada volcanic field, 17:29866 (R;US) 

VOLCANOES 

Models of volcanic eruption hazards, 17:28097 (R;US) 

Pb-210 and Po-210 from active volcanoes in Japan, 17:29524 
(IA;JP) 

VOLT-AMPERE CHARACTERISTIC 

See ELECTRIC CONDUCTIVITY 

VOLTAIC CELLS 
See ELECTRIC BATTERIES 


WwW 


W CODES 
WASP2: Water properties for safety analysis, 17:30347 (CM;US) 
WAKEFIELD ACCELERATORS 
Argonne’s new Wakefield Test Facility, 17:29040 (R;US) 
Diagnostics for small-budget accelerator-oriented plasma exper- 
iments, 17:30233 (RA;JP) 
The Argonne Wakefield Accelerator (AWA) laser system and its 
associated optics, 17:29083 (R;US) 
WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 
WALLS 
Hollow clay tile wall testing program: Report of the proof testing 
of test fixture No. 1, 17:28963 (R;US) 
The measured energy impact of air leakage on frame wall sys- 
tems: Final report, 17:28538 (R;US) 
WAPA 
See WESTERN AREA POWER ADMINISTRATION 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE FORMS 
Durability, mechanical, and thermal properties of experimental 
glass-ceramic forms for immobilizing ICPP high level waste, 
17:27899 (R;US) 
Glass-ceramic composition to immobilize ICPP HLW, 17:27887 
(R;US) 
Irradiation damage to the simulated Idaho Chemical Processing 
Plant nuclear waste, 17:27888 (R;US) 





Neptunium sorption and co-precipitation of strontium in simu- 
lated DWPF salt solution, 17:28900 (R;US) 

Physical modeling of contaminant diffusion from a cementious 
waste form, 17:27882 (R;US) 

Quantitative waste assay using gamma-ray spectrometry and 
computed tomography, 17:27875 (R;US) 

Results of field testing of radioactive waste forms using lysime- 
ters, 17:27767 (R;US) 

Statistical evaluation of process parameters affecting properties 
of ICPP ceramic waste forms, 17:27886 (R;US) 

Sulfur polymer cement, a new stabilization agent for mixed and 
low- level radioactive waste, 17:27760 (R;US) 

Trip report: Marshall Space Center computed tomography, 
17:27917 (R;US) 

Waste form development for immobilization of high level waste 
calcine at the Idaho Chemical Processing Plant, 17:27908 
(R;US) 

WASTE ISOLATION PILOT PLANT 

See WIPP 


WASTE MANAGEMENT 

See also RADIOACTIVE WASTE MANAGEMENT 

WASTE PROCESSING 
WASTE TRANSPORTATION 

Biological barrier composition and method of use, 17:27832 
(PA;US) 

Comprehensive work plan and health and safety plan for the 
7500 Area Contamination Site sampling at Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee: Environmental 
Restoration Program, 17:27941 (R;US) 

DOE International Technology Exchange Program (ITEP): Tech- 
nical integration of sensor technology development, 17:28427 
(R;US) 

Department of Energy/US Air Force Memorandum of Agree- 
ment Program, 17:27768 (R;US) 

Energy from Municipal Waste Program: 


Program plan, 
17:28609 (R;US) 


Environmental Restoration and Waste Management Site-Specific 


Plan (SSP) for fiscal year 1992 (FY92), 17:28405 (R;US) 

Environmental Restoration and Waste Management manpower 
needs assessment: US Department of Energy complex, 
17:27839 (R;US) 

Waste Management System Description Document (WMSD): 
Revision 1, 17:27746 (R;US) 

Waste Management System Requirements Document (WMSR): 
Volume 1, Revision 2, 17:27744 (R;US) 

WASTE OILS 
Membrane treatment process, for waste oil, 17:27579 (PA;CA;In 
French) 
WASTE PROCESSING 
See also MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 

Demonstration of in-tank sludge processing: Part 2, Effect of 
processing on radionuclides, 17:27753 (R;US) 

Facilities evaluation report, 17:27781 (R;US) 

Preliminary cost comparison of advanced oxidation processes, 
17:27801 (R;US) 

WASTE PROCESSING PLANTS 
Experience base for Radioactive Waste Thermal Processing 
Systems: A preliminary survey, 17:27777 (R;US) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION 

A report on high-level nuclear waste transportation: Prepared 
pursuant to assembly concurrent resolution No. 8 of the 1987 
Nevada Legislature, 17:27709 (R;US) 

Guidelines on the scope, content, and use of comprehensive 
risk assessment in the management of high-level nuclear 
waste transportation, 17:27711 (R;US) 

Physical System Requirements: Transport Waste, 17:27748 
(R;US) 

Probabilistic risk assessment and nuclear waste transportation: 
A case study of the use of RADTRAN in the 1986 Environ- 
mental Assessment for Yucca Mountain, 17:27710 (R;US) 


WATER COOLED REACTORS 


Transportation needs assessment: Emergency response sec- 
tion, 17:27828 (R;US) 

Yucca Mountain transportation routes: Preliminary characteriza- 
tion and risk analysis: Volume 2, Figures [and] Volume 3, 
Technical Appendices, 17:27714 (R;US) 

Yucca Mountain transportation routes: Preliminary characteriza- 
tion and risk analysis: Volume 1, Research report, 17:27713 
(R;US) 

WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 

A novel integrated treatment system for coal wastewaters: Quar- 
terly report, March 2, 1992—June 1, 1992, 17:27442 (R;US) 

Analysis of the toxicity in Rocky Flats Plant surface water 
through a correlation between the whole effluent toxicity test 
and the Microtox assay, 17:29598 (R;US) 

Public acceptability of the use of gamma rays from spent nuclear 
fuel as a hazardous waste treatment process, 17:27757 (R;US) 

Water quality (Water quality degradation resulting from offshore 
oil and gas development), 17:27591 (RA;US) 

WASTEFORMS 
See WASTE FORMS 
WASTES 
See also BIOLOGICAL WASTES 
CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 

Waste characterization data manual for the inactive liquid low- 
level waste tank systems at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee: Environmental Restoration Program, 
17:27830 (R;US) 

WATER 
See also FEEDWATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
WASTE WATER 

Air separation techniques: An inventory of techniques to pro- 
duce ‘pure’ oxygen for the combustion of coal fines in a 
CO2(g)/O2(g)-environment, 17:28872 (R;NL;in Dutch) 

Annual radiological environmental operating report: Sequoyah 
Nuclear Plant, 1991, 17:28154 (R;US) 

Chemical and Laser Sciences Division annual report 1991, 
17:29025 (R;US) 

Progress in reactor water plant operation, FY 1958-FY 1962, 
17:28297 (R;US) 

Reactant gas flow fields in advanced PEM (Proton Exchange 
Membrane) fuel cell designs, 17:28525 (R;US) 

Remediation strategies for perched water bodies underlying the 
Idaho Chemical Processing Plant at the Idaho National Engi- 
neering Laboratory, 17:27904 (R;US) 

The adsorption of Cg and the co-adsorption of Cgp and H20 on 
a-AlpO3 (1102)-(2 x 1), 17:28888 (R;US) 

Use of solid-state NMR techniques for the analysis of water in 
coal and the effect of different coal drying techniques on the 
structure and reactivity of coal: Quarterly report, December 1, 
1991—February 29, 1992, 17:27381 (R;US) 

WASP2: Water properties for safety analysis, 17:30347 (CM;US) 

WATER COOLANT 
See WATER 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also ACPR REACTOR 
ATR REACTOR 
BWR TYPE REACTORS 
HCLWR TYPE REACTORS 
HFIR REACTOR 
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WATER COOLED REACTORS 


JMTR REACTOR 
LWGR TYPE REACTORS 
PWR TYPE REACTORS 

Enhanced convective and film boiling heat transfer by surface 
gas injection, 17:28314 (R;US) 

Incorporating new experimental data on zircaloy oxidation into 
the thermohydraulic analysis of mitigated severe light water 
reactor accidents, 17:28198 (IA;IL) 

WATER DISTRIBUTION 

See WATER SUPPLY 

WATER MODERATOR 
See WATER 
WATER POLLUTION 

Measuring method of measuring oil in water, 17:29704 (I;DK;In 
Danish) 

Reference methods and materials. A programme of support for 
regional and global marine pollution assessments, 17:29696 
(I:XU) 

WATER POLLUTION CONTROL 

Device for the flow-through separation of oil from water with 

meander-shaped flow, 17:27595 (PA;CA) 
WATER QUALITY 

Environmental impact assessment at the Coal-Fired Flow Facil- 
ity, 17:28492 (R;US) 

Feasibility of using remote sensing platforms as an aid to water 
quality monitoring in the Tennessee Valley: Capabilities and 
costs, 17:29601 (R;US) 

WATER RECLAMATION 

Data management for environmental restoration, 17:30311 
(R;US) 

Environmental Restoration and Waste Management Site-Specific 
Plan (SSP) for fiscal year 1992 (FY92), 17:28405 (R;US) 

US Department of Energy Oak Ridge Field Office Environmental 
Restoration Program review: FY 1993-94 prioritization and 
program description summaries, 17:29517 (R;US) 

WATER RESERVOIRS 

See also COOLING PONDS 

Feasibility of using remote sensing platforms as an aid to water 
quality monitoring in the Tennessee Valley: Capabilities and 
costs, 17:29601 (R;US) 

Model study of historical injection in the southeast Geysers, 
17:28060 (R;US) 

Reservoir monitoring—1990: Bacteriological conditions in the 
Tennessee Valley: Second annual report, 17:29711 (R;US) 

WATER RESOURCES 
Climate change and water supply, management and use: A lit- 
erature review, 17:29393 (R;US) 
WATER SUPPLY 
DVGW annual report 1991, 17:28461 (I;DE;in German) 
WATER TREATMENT 

Studies on the purification of waste water within a concept for 
reclaimation of the closed uranium mill Crossen of SDAG 
Wismut. Final report, 17:29702 (1;DE;In German) 

WATER TREATMENT PLANTS 

Closure plan for the M-Area settling basin and vicinity at the Sa- 

vannah River Plant: Revision, 17:27934 (R;US) 
WATER VAPOR 
Raman lidar measurements of water vapor and aerosol/clouds 
during the FIRE/SPECTRE field campaign, 17:29396 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 

Characterization and modification of fluid conductivity in hetero- 
geneous reservoirs to improve sweep efficiency: Annual report, 
September 26, 1989—August 31, 1990, 17:27546 (R;US) 

WATERSHEDS 

See also TENNESSEE VALLEY REGION 

CHNSED: Sediment & containment transport model, 17:30373 
(CM;US) 

Field studies of streamflow generation using natural and in- 
jected tracers on Bickford and Walker Branch Watersheds, 
17:29708 (R;US) 
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Hydrologic data summary for the White Oak Watershed at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee, October 
1990—December 1991, 17:29707 (R;US) 

Thermal and hydrologic responses of an arctic watershed to cli- 
matic warming, 17:29673 (RA;US) 

WAVE PACKETS 
Brooding over pions, wave packets and Bose-Einstein correla- 
tions in high energy reactions, 17:30014 (RA;HU) 

WAVE PROPAGATION 

Phase-space methods for wave propagation, 17:29002 (RA;US) 
WAVES (SHOCK) 

See SHOCK WAVES 
WAZ 16 

See NICKEL BASE ALLOYS 
WEAK INTERACTIONS 

A SU(8) x U(1) model for electroweak interactions, 17:29955 

(R;BR) 
WEAPONS 
See also CHEMICAL WARFARE AGENTS 
DIRECTED-ENERGY WEAPONS 
NUCLEAR WEAPONS 

Acoustic resonance spectroscopy in arms control monitoring, 
17:28634 (R;US) 

Environmental assessment for the Plating Shop Replacement, 
Y-12 Plant, Oak Ridge, Tennessee, 17:29359 (R;US) 

WEATHERIZATION 

The scope of the Weatherization Assistance Program: The 
weatherized population and the resource base, 17:28553 
(R;US) 

WECS 
See WIND TURBINES 
WEDDELL SEA 

Antarctic sea ice: 
17:29639 (RA;US) 

EPOS - A new approach to international cooperation, 17:29665 
(RA;US) 

Energy exchange over Antarctic sea ice in late winter, 17:29650 
(RA;US) 

Transport of atmospheric CO. to the bottom water of the Wed- 
dell Sea, 17:29658 (RA;US) 

WEIGHT INDICATORS 
A tiltmeter-based weighing device, 17:28636 (R;US) 
WEINBERG ANGLE 

Mass and mixing angle patterns in the Standard Model and its 

material Supersymmetric Extension, 17:29947 (R;US) 
WELDED JOINTS 

Evaluation of inservice inspection examinatiions, 17:28178 
(R;US) 

Improved corrosion resistance of Hastelloy G-30 in ni- 
tric/hydrofluoric acid solutions by welding with Inconel 72 weld 
wire, 17:28698 (R;US) 

Mechanical properties of 1950’s vintage 304 stainless steel 
weldment components after low temperature neutron irradia- 
tion, 17:28304 (R;US) 

SR’s reactor tank inspection program: UT development, appli- 
cation, and results, 17:28356 (R;US) 

The effect of temperature dependent thermal properties on 
parametric weld size predictions, 17:28695 (R;US) 

Theoretical and user's manual for pc-PRAISE: A probabilistic 
fracture mechanics computer code for piping reliability analy- 
sis, 17:28152 (R;US) 

WELDS 
See WELDED JOINTS 
WELL LOGGING 

Borehole electrical surveys as an aid to structural mapping, 

Chalk River, Ontario: A feasibility study, 17:29424 (RA;CA) 
WELL LOGGING EQUIPMENT 

1992 Yearly calibration of Pacific Northwest Laboratory's gross 
gamma-ray borehole geophysical logging system, 17:29219 
(R;US) 

WELLS 
See also ABANDONED WELLS 
DISPOSAL WELLS 
EXPLORATORY WELLS 


Its development and basic properties, 





GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 

H-Area Seepage Basin (H-HWMF): Fourth quarterly 1989, 
groundwater quality assessment report, 17:29712 (R;US) 

Hydrogeologic characterization of wells HTH-1, UE18r, UE6e, 
and HTH-3, Nevada Test Site, 17:29502 (R;US) 

Site assessment report: Chemical, metals and pesticides pits, 
17:29607 (R;US) 

Well plugging and abandonment plan for Waste Area Grouping 
6 at Oak Ridge National Laboratory, Oak Ridge, Tennessee: 
Environmental Restoration Program, 17:29583 (R;US) 

Wells monitored by the Health Protection Department: Includes 
current and past monitoring (as of October 8, 1987), 
17:29521 (R;US) 

WESTERN AREA POWER ADMINISTRATION 

Carter Mountain-Thermopolis 230-kV Transmission Line 
project, Hot Springs County, Wyoming: Environmental as- 
sessment, 17:28374 (R;US) 

WESTERN EUROPE 

See EUROPE 

WHALES 
See CETACEANS 
WHEAT 

Comparison study among advanced high protein lines of wheat 
produced by the IAEA under the local environmental condi- 
tions of Syria, 17:29753 (R;SY;In Arabic) 

The effect of low doses of gamma irradiation on common bunt 
and covered smut diseases in wheat and barley seeds 
(Tilletia Caries, T. Foetida and Ustilago Hordei), 17:29752 
(R;SY;In Arabic) 

WHOLE-BODY COUNTERS 

A model for absorption determination of radioactive materials: 
application in the radio dosimetry and nutrition study, 
17:29805 (|;BR;in Portuguese) 

WIGGLER MAGNETS 

High field pulsed microwiggler, 17:29028 (PA;US) 
WILDERNESS AREAS 

See NATURE RESERVES 
WIND 

Design wind speeds for high hazard, moderate hazard, impor- 
tanvlow hazard and general use facilities at the Savannah 
River Site, 17:29401 (R;US) 

Evaluation protocol for the WIND system atmospheric models, 
17:29402 (R;US) 

Visualizing wind velocities by advecting cloud textures, 
17:29399 (R;US) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER 
NEMO Advanced energy systems and technologies: Evaluation 
of the research programme 1988-1990, 17:28480 (R;Fl) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 

Investigation on damage sustained by a 150 kW pilot turbine 
"The yellow widow” situated at Nordvestjysk Folkecenter for 
Vedvarende Energi, 17:28100 (I;DK;In Danish) 

Regionally divided calculations for wind turbines in Denmark. 
Phase 1, 17:28101 (1;DK;In Danish) 

Regionally divided calculations for wind turbines in Denmark. 
Phase 1: Partial report 2. Maps for calculations, 17:28103 
(1;DK;In Danish) 

Regionally divided calculations for wind turbines in Denmark. 
Phase 1: Partial report 1. Assessment of the terrain and cal- 
culation for control wind turbines, 17:28102 (I;DK;in Danish) 

Using simple wind-diesel systems without energy storage to 
obtain high penetration and market acceptance in the near fu- 
ture, 17:28106 (RA;DK) 

WINE 
See BEVERAGES 


X-RAY LASERS 


WIPpP 
Geochemistry of the Waste Isolation Pilot Plant (WIPP) Site, 
Southeastern New Mexico, USA, 17:27857 (R;US) 
Implications of oil and gas leases at the WIPP on { 
with EPA TRU waste disposal standards, 17:27729 (R;US) 
Resource Conservation and Recovery Act Part B permit appli- 
cation: Volume 4, Revision 1.0, 17:27750 (R;US) 
Resource Conservation and Recovery Act: Part B Permit appli- 
cation: Volume 5, Revision 1, 17:27751 (R;US) 
WIRES 
See also SUPERCONDUCTING WIRES 
Magnet wire insulation removal using ultraviolet technology, 
17:28989 (R;US) 
wooD 
Molecular organization in the native state of woody tissue: Stud- 
ies of tertiary structure using the Raman microprobe solid 
state ‘SC NMR and biomimetic tertiary aggregates: Progress 
report, July 1, 1989-December 31, 1991, 17:28024 (R;US) 
Woodstoves in the Netherlands: Contribution to the sup- 
ply and the burdening of the environment, 17:28033 (R;NL;In 
Dutch) 
WOOD ALCOHOL 
See METHANOL 
WOOD BURNING APPLIANCES 
Woodstoves in the Netherlands: Contribution to the energy sup- 


ply and the burdening of the environment, 17:28033 (R;NL;In 
Dutch) 


WOOD WASTES 
The economical impacts of indigenous fuels: Final report, 
17:27459 (R;Fl;in Finnish) 
WORKERS 
See PERSONNEL 
WORKING FLUIDS 
See also REFRIGERANTS 


Thermal conductivity and viscosity measurements of fluids at 
high temperatures, 17:28988 (RA;US) 


X 


X CODES 
XIMCONV: Convert from one file format to another, 17:30361 
(CM;US) 
XIMCONV: Convert from one file format to another, 17:30360 
(CM;US) 
Ximconv User's Guide Version 1.0.1, 17:30341 (R;US) 
X RADIATION 
Magnetic X-ray scattering, 17:30187 (IA;CS) 
X-ray absorption in atoms under a strong electric field, 17:30106 
(1A;BR) 
X-10 REACTOR 
Evaluation of closure alternatives for the Building 3001 Storage 
Canal at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee: Environmental Restoration Program, 17:29585 (R;US) 
X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 
A gas pixel detector for X-ray imaging, 17:29211 (R;GB) 
Calibration techniques for high flux x-ray detectors, 17:29201 
(R;US) 
X-RAY DIFFRACTION 
Moessbauer-Fresnel zone plate as nuclear monochromator, 
17:30173 (R;US) 
X-RAY FLUORESCENCE ANALYSIS 
Conference on instrumental activation analysis [AA 92: Ab- 
stracts, 17:28813 (1;CS) 
X-RAY GALAXIES 
Periodic X-ray flares of NGC 6814: Gravitational lensing of an 
accreting neutron star?, 17:29936 (R;XA) 
X-RAY LASERS 
Progress toward x-ray lasing between autoionizing transitions, 
17:29038 (R;US) 
[Small-scale x-ray laser systems], 17:29021 (R;US) 
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X-RAY RADIOGRAPHY 


X-RAY RADIOGRAPHY 
Technology demonstration for the DARHT linear induction ac- 
celerators, 17:29049 (R;US) 
X-RAY SPECTROMETERS 
Filter circuit for soft X-ray appearance potential spectrometer, 
17:29181 (IA;IN) 
XANTHATES 
An electrochemical study of adsorption of sodium ethyixanthate 
on coal pyrite and mineral pyrite, 17:28893 (R;US) 
XYLANASE 
[Studies of the genetic regulation of the Thermomonospora cel- 
lulase complex]: Progress report, June 1, 1990—January 10, 
1992, 17:28026 (R;US) 
XYLANASES 
See XYLANASE 
XYLENES 
Further development and testing of immission measuring tech- 
niques for organic compounds with health risks, 17:29383 
(R;DE;in German) 


Y 


Y*RESONANCES 

See BARYONS 

Y-12 PLANT 

Corrective Action Plan for underground storage tank 2331-U at 
the Building 9201-1 Site, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, Facility ID No. 0-010117, 17:27924 (R;US) 

Depleted uranium manufacturing waste minimization at the Oak 
Ridge Y-12 Plant, 17:27923 (R;US) 

Remedial Investigation Report for the Plating Shop Container 
Areas (S-334 and S-351) at the Oak Ridge, Y-12 Plant, Oak 
Ridge, Tennessee, 17:29503 (R;US) 

Y-12 Construction/Demolition Landfill Vil: Permit application: 
Part 1 and 2: Volume 1, 17:27925 (R;US) 

Y-12 Industrial Waste Landfill IV closure/post-closure plan, 
17:28608 (R;US) 

YEARS LIVING RADIOISOTOPES 

See also ACTINIUM 227 

ALUMINIUM 26 
ANTIMONY 125 
BERYLLIUM 10 
CALCIUM 41 
CARBON 14 
CESIUM 134 
CESIUM 137 
CHLORINE 36 
HAFNIUM 174 
HAFNIUM 178 
IODINE 129 
KRYPTON 85 
LEAD 210 
NEPTUNIUM 237 
PLUTONIUM 240 
RUTHENIUM 106 
STRONTIUM 90 
TECHNETIUM 99 
THORIUM 230 
THORIUM 232 
TRITIUM 
URANIUM 235 

Accelerator mass spectrometry at Lucas Heights: potential, 

plans and first experience, 17:28828 (IA;AU) 

YIELD (BIOLOGICAL) 

See PRODUCTIVITY 
YIELD (CHEMICAL REACTION) 

See CHEMICAL REACTION YIELD 
YIELD (FISSION) 

See FISSION YIELD 
YOSHIDA SARCOMA 

See EXPERIMENTAL NEOPLASMS 
YTTERBIUM 160 


Transition probabilities up to | = 36* in 1©°Yb, 17:30028 (R;US) 
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YTTERBIUM 172 TARGET 
Statistical gamma transitions in '74Hf, 17:30045 (R;US) 
The onset of collectivity in 19©Po, 17:30044 (R;US) 
YTTERBIUM 176 TARGET 
Production, chemical and isotopic separation of the long-lived 
isomer 17°", Hf (T }=31 years), 17:30082 (RA;SU) 


YTTERBIUM COMPOUNDS 

See also YTTERBIUM SULFIDES 

Development of improved cathodes for solid oxide fuel cells: Fi- 
nal report, 17:28523 (R;US) 

Electrical resistivity studies of YbTGa (T=Cu, Pd, Ag, Pt and Au) 
compounds, 17:28753 (1A;IN) 

YTTERBIUM ISOTOPES 

See also YTTERBIUM 160 

The shapes and collective behavior of rapidly rotating nuclei, 
17:30026 (R;US) 

YTTERBIUM SULFIDES 

EPR and microwave absorption studies on chevrel phase com- 
pounds AxMo6S8 (A=Cu, Ni, (Cu Ni), Hg, U, Yb, Pb with 
1<x<4) and HgMo6S8=Cu**, 17:30137 (IA;IN) 

YTTRIUM ALLOYS 
Synchrotron studies of narrow band materials: Progress report, 
July 1, 1991—June 30, 1992, 17:28710 (R;US) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM COMPOUNDS 
YTTRIUM COMPOUNDS 

See also YTTRIUM OXIDES 

A simple method of quality control of the HTSC’s, 17:30169 
(IA;SU;In Russian) 

Effect of various factors on completeness and stoichiometry of 
precipitation of charge for YBa2Cu,07 compositions, 
17:28877 (IA;SU;In Russian) 

High temperature superconductivity and ferroelectricity in metal 
oxides, 17:30198 (IA;SU;In Russian) 

Magnetic susceptibility and Moessbauer study in two new com- 
pounds EuCu2Sn2 and YbCu2Sno, 17:30129 (IA;IN) 

Radiation-stimulated phase transition in YBajCu30, monocrys- 
tals, 17:28725 (IA;SU;In Russian) 

YTTRIUM OXIDES 

A new magnetron geometry for RF deposition of 
Y,BapCugOsub(7-x) thin films, 17:28722 (IA;IN) 

Chemical stability of HTSC-ceramics YBazCu3O0, in concen- 
trated and diluted solutions, 17:28876 (IA;SU;in Russian) 

Effect of ion implantation in LPE grown (YEu)3(FeGa)s 0,2 gar- 
net films, 17:30174 (IA;IN) 

Extrusion of metal oxide superconducting wire, tube or ribbon, 
17:28734 (PA;US) 

Fluctuation contribution to diamagnetic susceptibility of yttrium 
barium copper oxide, 17:28718 (IA;IN) 

Hydrogen in YBazCusO7_ ceramics, 17:28878 (IA;SU;In Rus- 
sian) 

Interaction of ceramics YBazCusO7_, with oxygen and carbon 
dioxide, 17:28724 (IA;SU;In Russian) 

Intermediate temperature electrolytes for SOFC, 17:28504 
(R;US) 

NQR investigations in REBagCugO, (RE=Y, Sm, Gd, Dy, Ho, Er 
and Dy), 17:30133 (IA;IN) 

Physicochemical study of high-temperature 4-component oxide 
superconductors, 17:28879 (IA;SU;In Russian) 

Shape-memory effect in Y-Ba-Cu-O, 17:28719 (IA;IN) 

Spontaneous strain and cell volume behaviour of Y-Ba-Cu-O 
with temperature and oxygen stoichiometry, 17:28720 (IA;IN) 

Statics and kinetics of oxygen ordering in the oxide supercon- 
ductor YBazCu30-z, 17:28731 (R;US) 

Studies on etching kinetics of flux grown RFeO3(R=Y,Er) crys- 
tals, 17:28874 (1A;IN) 

Thermodynamics of T-O transformation in YBa2CugOsub(7-6), 
17:28721 (IA;IN) 

YUCCA MOUNTAIN 

Center for Volcanic and Tectonic Studies, Department of Geo- 
science annual report, October 1, 1989-September 30, 1990, 
17:27814 (R;US) 





Effects of actinide burning on waste disposal at Yucca Moun- 
tain, 17:27739 (R;US) 

Evaluation of the geologic relations and seismotectonic stability 
of the Yucca Mountain area, Nevada Nuclear Waste Site In- 
vestigation (NNWS)): Final report, January 1, 1987—June 30, 
1988: Volume 1, 17:27815 (R;US) 

Evaluation of the geologic relations and seismotectonic stability 
of the Yucca Mountain Area, Nevada Nuclear Waste Site In- 
vestigation (NNWSI): Volume 2, Final report, October 1988, 
17:27816 (R;US) 

Evaluation of the geologic relations and seismotectonic stability 
of the Yucca Mountain area, Nevada Nuclear Waste Site in- 
vestigation (NNWSI): Final report, January 1, 1987—June 30, 
1988: Volume 1, 17:27815 (R;US) 

Evaluation of the geologic relations and seismotectonic stability 
of the Yucca Mountain Area, Nevada Nuclear Waste Site In- 
vestigation (NNWSI): Volume 2, Final report, October 1988, 
17:27816 (R;US) 

Geothermal evaluation and analysis of the Yucca Mountain 
Repository, Nevada: Final report, July 1, 1989—December 31, 
1989, 17:27813 (R;US) 

Native Americans and state and local governments, 17:27826 
(R;US) 

Preliminary mapping of surficial geology of Midway Valley Yucca 
Mountain Project, Nye County, Nevada: Yucca Mountain Site 
Characterization Project, 17:27856 (R;US) 

Report of early site suitability evaluation of the potential reposi- 
tory site at Yucca Mountain, Nevada: Yucca Mountain Site 
Characterization Project, 17:27845 (R;US) 

Report of the Peer Review Panel on the early site suitability 
evaluation of the Potential Repository Site at Yucca Mountain, 
Nevada: Yucca Mountain Site Characterization Project, 
17:27846 (R;US) 

Semi-analytical treatment of fracture/matrix flow in a dual- 
porosity simulator for unsaturated fractured rock masses, 
17:27808 (R;US) 

Summary and evaluation of existing geological and geophysical 
data near prospective surface facilities in Midway Valley, 
Yucca Mountain Project, Nye County, Nevada: Yucca Moun- 
tain Site Characterization Project, 17:27853 (R;US) 

Transportation needs assessment: Emergency response sec- 
tion, 17:27828 (R;US) 

Yucca Mountain Site characterization project bibliography, 
January-June 1991: Supplement 3, 17:27741 (R;US) 

YUKON TERRITORY 

Long-term monitoring of airborne pollen in Alaska and the Yukon: 
Possible implications for global change, 17:29326 (RA;US) 

Vegetation, climate, and lake formation during interglacial peri- 
ods in northeast interior Alaska, 17:29480 (RA;US) 


Z 


Z NEUTRAL BOSONS 
A measurement of the Z° hadronic branching fraction to bottom 
quarks and the charged multiplicity of bottom quark events 
using precision vertex detectors at E., = 91 GeV, 17:30002 
(R;US) 
Measurement of the bottom hadron lifetime at the Z° reso- 
nancce, 17:30018 (R;US) 
Z PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
ZEA MAYS 
See MAIZE 
ZEOLITES 
Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 2, January—March 1992, 17:27441 (R;US) 
Modeling ion exchange in clinoptilolite using the EQ3/6 geo- 
chemical modeling code, 17:27872 (R;US) 
ZINC 
A recycling process for dezincing steel scrap, 17:28569 (R;US) 
Contamination of the arctic air during the megahaze vent in late 
winter, 1986, 17:29346 (RA;US) 
Survey of radioactivities induced by lithium ions, 17:30092 (R;US) 


ZINC COMPOUNDS 
Sorptive Properties 


ZINC CHLORIDES 
Novel concept development of an internal recirculation catalyst 
for mild gasification: Progress report, June 1, 1988—August 
31, 1988, 17:27226 (R;US) 
Novel concept development of an internal recirculation catalyst 
for mild gasification: Progress report, March 1, 1988—May 31, 
1988, 17:27227 (R;US) 
ZINC COMPOUNDS 
See also ZINC NITRATES 
ZINC OXIDES 
ZINC TELLURIDES 


Chemical Vapor Deposition 
Growth of II-VI thin-films from single-source precursors based 
on sterically encumbered sitel ligands, 17:28773 (R;US) 


Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 2, January— 
March 1987, 17:27229 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report No. 3, April-June 
1987, 17:27236 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 9, October— 
December 1988, 17:27233 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 4, July— 
September 1987, 17:27237 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report No. 1, October— 
December 1986, 17:27234 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 8, July— 
September 1988, 17:27235 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 1, Bench-scale testing and analysis, 
17:27230 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 2, Single particle kinetic studies of sulfida- 
tion and regeneration reactions of candidate zinc ferrite 
sorbents, 17:27231 (R;US) 

Two-stage regeneration of zinc ferrite desulfurization sorbent, 
17:27232 (R;US) 

Regeneration 

Two-stage regeneration of zinc ferrite desulfurization sorbent, 

17:27232 (R;US) 
Sorptive Properties 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 4, July— 
September 1987, 17:27237 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 7, Aprit-June 
1988, 17:27228 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 2, January— 
March 1987, 17:27229 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report No. 3, April-June 
1987, 17:27236 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report No. 1, October— 
December 1986, 17:27234 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 8, July— 
September 1988, 17:27235 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Quarterly technical progress report 9, October— 
December 1988, 17:27233 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 1, Bench-scale testing and analysis, 
17:27230 (R;US) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 2, Single particle kinetic studies of sulfida- 
tion and regeneration reactions of candidate zinc ferrite 
sorbents, 17:27231 (R;US) 
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ZINC COMPOUNDS 
Sorptive Properties 


Two-stage regeneration. of zinc ferrite desulfurization sorbent, 
17:27232 (R;US) 
ZINC DISTILLATION PROCESS 
See PYROCHEMICAL REPROCESSING 
ZINC NITRATES 

In situ combustion with metallic additives SUPRI TR 87, 

17:27548 (R;US) 
ZINC OXIDES 

A kinetic study of methanol synthesis in a slurry reactor using a 
CuO/ZnO/Al,O; catalyst, 17:27303 (R;US) 

Electronic structure properties of Zn-oxide spinels from ®Zn 
Moessbauer spectroscopy, 17:30156 (IA;CS) 

Hot gas desulfurization with oxides of zinc, iron, and vanadium, 
17:27209 (R;US) 

ZINC TELLURIDES 

Electrical properties of vacuum deposited pure and silver doped 

zinc telluride films, 17:28760 (IA;IN) 
ZIRCON 

Geochronologic data evaluation from Caico Complex and their 
tectonic implications, 17:28805 (IA;BR;In Portuguese) 

U/Pb and Rb/Sr dating of precambrian rocks form Caico region: 
definition reevaluation of an Archean foundation, 17:28810 
(IA;BR;In Portuguese) 

ZIRCONIUM 

Strengthening of alpha zirconium by substitutional solute iron, 
17:28673 (IA;IN) 

Titanium electrode-based amperometric systems for measuring 
uncomplexed HF in zirconium fuel dissolver product solutions, 
17:27695 (R;US) 

[Research at and operation of the material science x-ray ab- 
sorption beamline (X-11) at the National Synchrotron Light 
Source]: Progress report, 17:28746 (R;US) 

ZIRCONIUM ALLOYS 

See also ZIRCONIUM BASE ALLOYS 

Argonne National Laboratory trip report, October 10, 1952, 
17:28665 (R;US) 

FMR study of structural relaxation in 
Fesub(90+X)Zrsub(10-X) alloys, 17:28676 (IA;IN) 


amorphous 
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New fuel element development, Battelle Memorial Institute: Trip 
report, October 23-November 6, 1952, 17:28667 (R;US) 

Optimization of film synthesized rare earth transition metal per- 
manent magnet systems: Progress report, August 1, 
1991—July 31, 1992, 17:28657 (R;US) 


ZIRCONIUM BASE ALLOYS 
Argonne National Laboratory trip report, November 11, 1952, 
17:28666 (R;US) 
New fuel element development report of meeting held April 21, 
1952, 17:28663 (R;US) 
Strengthening of alpha zirconium by substitutional solute iron, 
17:28673 (IA;IN) 


ZIRCONIUM COMPLEXES 
Supported organometallic complexes: Surface chemistry, spec- 
troscopy, and catalysis: Progress report, March 15, 
1988—July 14, 1989, 17:28861 (R;US) 


ZIRCONIUM COMPOUNDS 
See also ZIRCONIUM OXIDES 
Fractal polyzirconosiloxane cluster coatings, 17:28739 (R;US) 


ZIRCONIUM OXIDES 

Catalyst and process development for synthesis gas conversion 
to isobutylene: Quarterly report, January 1, 1992—March 31, 
1992, 17:27319 (R;US) 

Clean gasoline reforming with superacid catalysts: Quarterly 
progress report, January—March 1992, 17:27564 (R;US) 

Fabrication of self-lubricating hard coatings by ion beam tech- 
niques: Annual progress report (Tribology Program) 1989, 
October 1988-September 1989, 17:28572 (R;US) 

Fabrication of self-lubricating hard coatings by ion beam tech- 
niques: Annual progress report (Tribology Program) 1990, 
October 1989-September 1990, 17:28573 (R;US) 

Intermediate temperature electrolytes for SOFC, 17:28504 
(R;US) 

Sol-gel derived ceramic electrolyte films on porous substrates, 
17:28526 (R;US) 
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DOE/PC/88948-T6 
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States); 16-21 Apr 1990) 

See WSRC-RP-89-1285 

(1990 SCS Eastem multiconference; Nashville, 
TN (United States); 23-29 Apr 1990) 

See WSRC-RP-89-1027 

(Seminar on methods and codes for assessing 
the offsite consequences of nuclear acci- 
dents; Athens (Greece); 7-11 May 1990) 

See EUR-13013/1 

(4. national outdoor action conference on aquifer 
restoration, groundwater monitoring, and 
geophysical methods; Las Vegas, NV 
(United States); 14-17 May 1990) 

See LBL-30713 

See WSRC-RP-89-1261 

(14. Gatlinburg actinide separations conference; 
Gatlinburg, TN (United States); 14-17 May 
1990) 

See WINCO-11613 

(2. International Seminar on Radioactive Waste 
Products; Juelich (Germany); 28 May - 1 jun 
1990) 

See WSRC-MS—90-149 

See WSRC-MS-90-138-Rev.1 

(8. annual conference on Federal quality and 
productivity improvement; Washington, DC 
(United States); May 1990) 

See WINCO-11615 

(1. international conference on epitaxial crystal 
growth; Budapest (Hungary); 1-7 May 1990) 


OSTI; NTIS; GPO Dep. E 1.99: DE92017394 MF-401 
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Availability 


(Defense technology symposium: Analyses in 
materials testing; Erding (Germany); 15-17 
May 1990) 

OSTI; NTIS (US Sales Only) 

(7. symposium on X-ray and gamma-ray 
sources and applications: Radiation mea- 
surements and applications; Ann Arbor, Ml 
(United States); 21-24 May 1990) 

See WINCO-1 1597 

(1990 pressure vessels and piping conference; 
Nashville, TN (United States); 17-21 Jun 
1990) 

See WSRC-MS-90-134 

(4. international conference on pneumatic con- 
veying technology; Glasgow (United 
Kingdom); 26-28 Jun 1990) 

See WINCO—1 1608 

(Westinghouse intelligence/neural networks con- 
ference; Baltimore, MD (United States); 
20-21 Jun 1990) 

See WINCO-—1 1631 

(ROOMVENT '90: international conference on 
engineering aero- and thermodynamics of 
ventilated rooms; Oslo (Norway); Jun 1990) 

See AUC-IBT-R-9046 

(42. annual meeting of the Brazilian Society for 
the Advancement of Science; Porto Alegre 
(Brazil); 8-13 Jul 1990) 

See IPEN-PUB-362 

(3. general Brazilian congress of nuclear energy; 
Rio de Janeiro (Brazil); 22-27 Jul 1990) 

See IPEN-PUB-352 

(1990 summer computer simulation conference; 
Calgary (Canada); 16-18 Jul 1990) 

See WINCO-11603 

(ION-EX '90: international conference on ion ex- 
change processes; Wrexham (United 
Kingdom); 9-11 Jul 1990) 

See WSRC-RP-89-1206 

(ITER neutral beam specialists meeting; Garch- 
ing (Germany); 9-13 Jul 1990) 

See LBL—29290 

(21. Department of Energy/Nuclear Regulatory 
Commission (DOE/NRC) nuclear air cleaning 
conference; San Diego, CA (United States); 
13-16 Aug 1990) 

See WINCO—1 1640 

(1990 Nuclear Information Records Manage- 
ment Association (NIRMA) symposium; 
Dallas, TX (United States); 25 Aug 1990) 

See WINCO—1 1624 

(4. annual conference and equipment display of 
the American Glovebox Society; Oakland, 
CA (United States); 13-16 Aug 1990) 

See WINCO-1 1648 

(4. annual Idaho National Engineering Labora- 
tory (INEL) computing symposium; 1990 
annual Westinghouse Fox Chapel Yacht 
Club computer symposium; Idaho Falls, ID 
(United States); Pittsburgh, PA (United 
States); 18-20 Sep 1990; 22-23 oct 1990) 

See WINCO-1 1647 

(9. annual meeting of the European Society of 
Therapeutic Radiology and Oncology (ES- 
TRO); Montecatini Terme (Italy); 12-15 Sep 
1990) 

See LBL-31546 

(DOE Central Training Academy workshop; Albu- 
querque, NM (United States); 25 Sep 1990) 

See WINCO—1 1655 
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(International workshop on neutron activation 
analysis in environment; Dubna (USSR); 18- 
20 Sep 1990) 

See Juel-2561 

(Spectrum '90: American Nuclear Society (ANS) 
international meeting on radioactive waste 
technologies, decontamination, and haz- 
ardous wastes; Knoxville, TN (United 
States); 30 Sep - 4 oct 1990) 

See WINCO-11618 

See WINCO-11621 

(Fall meeting of the Minerals, Metals and Materi- 
als Society (TMS); Detroit, MI (United 
States); 7-11 Oct 1990) 

See EGG-M-90412 

(4. annual Idaho National Engineering Labora- 
tory (INEL) computing symposium; 1990 
annual Westinghouse Fox Chapel Yacht 
Club computer symposium; Idaho Falls, ID 
(United States); Pittsburgh, PA (United 
States); 18-20 Sep 1990; 22-23 oct 1990) 

See WINCO-11647 

(Seminar on environmental data; Stockholm 
(Sweden); 23-24 Oct 1990) 

See NE|-DK-787 

(International technical workshop on near-field 
performance assessment; Madrid (Spain); 
15-17 Oct 1990) 

See LBL-31181 

(1OC-WMO intergovernmental WOCE panel 
meeting; Paris (France); 22-25 Oct 1990) 

See INIS-mf-13197 

(Joint meeting of the Group of Experts on Effects 
of Pollutants (GEEP) and Group of Experts 
on Methods, Standards and Intercalibration 
(GEMSI); Moscow (USSR); 15-20 Oct 1990) 

See IOC-UNEP-IMO/GGE-3 

(Fall conference of the American Society for 
Nondestructive Testing; Seattle, WA (United 
States); 9-12 Oct 1990) 

See WSRC-MS-—90-253 

(American Nuclear Society (ANS) winter meet- 
ing; Washington, DC (United States); 11-16 
Nov 1990) 

See WINCO—1 1654 

See WINCO-11659 

See WINCO-11661 

See WINCO-11632 

(Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 24 Nov - 
1 dec 1990) 

See WINCO-11652 

(4. international forum on electrolysis in the 
chemical industry; Fort Lauderdale, FL 
(United States); 12-15 Nov 1990) 

See WSRC-MS—90-263 

(14. Italian National Institute of Nuclear Physics 
(INFN) workshop: data structures for particle 
physics experiments; Erice (Italy); 11-18 Nov 
1990) 

See MPI-PhE-92-01 

(Effects of low-dose prenatal irradiation on the 
central nervous system; Seattle, WA (United 
States); 5-7 Nov 1990) 

See PNL-8009 

(U.S. Department of Energy 
(DOE)/Environmental Protection Agency 
(EPA) workshop on methods for siting 
ground-water monitoring wells; Las Vegas, 
NV (United States); 11-13 Dec 1990) 

See DOE/NV-352 
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Availability Category 


(9. symposium on the training of nuclear facility 
personnel; Denver, CO (United States); 14- 
18 Apr 1991) 

See WINCO-11679 

(International topical conference on methods 
and applications of radioanalytical chemistry 
ll (MARC-2); Kona, HI (United States); 21-27 
Apr 1991) 

See LBL-30617 

(Nuclear power plant and facility maintenance 
topical meeting; Salt Lake City, UT (United 
States); 7-11 Apr 1991) 

See WINCO-1 1670 

(2. annual American Nuclear Society (ANS) in- 
ternational high level radioactive waste 
management conference; Las Vegas, NV 
(United States); 28 Apr - 3 may 1991) 

See WINCO-1 1666 

(12. Bergen conference on oil and economics: 
business risks in the oil industry; Bergen 
(Norway); 22-23 Apr 1991) 

See NEI-NO-235 

See NEI-NO-236 

See NEI-NO-237 

See NEI-NO-238 

See NEI-NO-239 

(4. Conference on the intersections between 
particle and nuclear physics; Tucson, AZ 
(United States); 23-29 May 1991) 

See SLAC-PUB-5604 

(2. international conference on supercritical flu- 
ids; Boston, MA (United States); 20-22 May 
1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(1. Brazilian meeting on nuclear applications; 
Recife (Brazil); 27-30 May 1991) 

See IPEN-PUB-354 

See |IPEN-PUB-353 

See IPEN-PUB-341 

(Solar-terrestrial predictions workshop; Ottawa 
(Canada); 18-22 May 1991) 

See LA-UR-92-2271 

(Technical committee meeting on safety related 
maintenance in the framework of the reliabil- 
ity centered maintenance concept; Vienna 
(Austria); 27-30 May 1991) 

See |IAEA-TECDOC—658 

(1991 American Society of Mechanical Engi- 
neers (ASME) pressure vessels and piping 
conference; San Diego, CA (United States); 
23-27 Jun 1991) 

See WINCO-1 1692 

(7. international symposium on radiopharmacol- 
ogy; Boston, MA (United States); 3-6 Jun 
1991) 

See DOE/ER/61150—-1 

(Workshop on relativistic heavy ion collisions at 
present and future accelerators in the frame- 
work of the international workshops for 
theoretical physics; Budapest (Hungary); 17- 
21 Jun 1991) 

See KFKI-1991-28/A(prepr.) 

(Symposium on high brightness beams for ad- 
vanced accelerator applications; Co 
Park, MD (United States); 6-7 Jun 1991) 

See SLAC-PUB-5646 

(2. international symposium on fusion nuclear 
technology and exposition; Karlsruhe (Ger- 
many); 2-7 Jun 1991) 

See CFFTP-G-9126 
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(Symposium on radiation shielding for the 21st 
century; Atlantic City, NJ (United States); 25 
Jun 1991) 

See WINCO—11683 

(5. annual artificial intelligence (Al)/neural net- 
works conference; Baltimore, MD (United 
States); 18-20 Jun 1991) 

See WINCO-11717 

(New Rec '91: international seminar on new re- 
covery processes; Bro (Sweden); 6-7 Jun 
1991) 

See NUTEK-88-4220 

(Seminar on indoor climate and ventilation; Es- 
poo (Finland); 6 Jun 1991) 

See VTT/LVIS2000—12 

(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) meeting; San Diego, CA 
(United States); 21-26 Jul 1991) 

OSTI; NTIS; GPO Dep. 

(Analysis and modeling of neural systems II; 
San Francisco, CA (United States); 22-25 Jul 
1991) 

See LA-UR-92-1899 

(Asilomar conference on transportation and 
global climate change: long range options; 
Pacific Grove, CA (United States); 25-28 Aug 
1991) 

See ANL/CP-76335 

(Optical probes of conjugated polymers confer- 
ence; Snowbird, UT (United States); 19-22 
Aug 1991) 

See UCRL-JC—109731 

(4. international conference on processing and 
utilization of high sulfur coals; Idaho Falls, ID 
(United States); 26-30 Aug 1991) 

OSTI; NTIS; GPO Dep. 

(10. international symposium on environmental 
biogeochemistry; San Francisco, CA (United 
States); 19-23 Aug 1991) 

OSTI; NTIS; GPO Dep. 

(Workshop on noninvasive geophysical site 
characterization; Dallas, TX (United States); 
29-30 Aug 1991) 

See LA-12311-C 

(2. BMFT materials research symposium; Dres- 
den (Germany); 26-29 Aug 1991) 

See EGG-M-91419 

(Summer national meeting of the American Insti- 
tute of Chemical Engineers (AIChE); 
Pittsburgh, PA (United States); 20-22 Aug 
1991) 

See WINCO-11721 

(Particles and fields '91; Vancouver (Canada); 
18-22 Aug 1991) 

OSTI; NTIS; INIS; GPO Dep. 

(4. international conference on facility opera- 
tions/safeguards interface; Albuquerque, NM 
(United States); 29 Sep - 4 oct 1991) 

See WINCO-11729 

See WINCO-11726 

(5. international symposium on the natural radia- 
tion environment; Salzburg (Austria); 22-28 
Sep 1991) 

See LBL-31252 

(4. international workshop on targetry and target 
chemistry; Villigen (Switzerland); 9-12 Sep 
1991) 

See IPEN-PUB-359 
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Availability Category 

(35. general session of the International Atomic 
Energy Agency (IAEA); Vienna (Austria); 11- 
22 Sep 1991) 

See INIS-mf—-13326 

(European workshop on X-ray detectors for syn- 
chrotron radiation sources; Aussois (France); 
23 Sep - 4 oct 1991) 

See RAL-91-075 

See RAL-91-076 

(Conference on integrating geographic informa- 
tion systems and environmental modeling; 
Boulder, CO (United States); 15-19 Sep 
1991) 

OSTI; NTIS; GPO Dep. 

(Westinghouse computer symposium; Idaho 
Falls, ID (United States); 10-12 Sep 1991) 

See WINCO—11743 

See WINCO-11712 

(Automated intelligence topical conference; Jack- 
son, WY (United States); 15-18 Sep 1991) 

See WINCO-11718 

(Focus '91: nuclear waste packaging; Las Ve- 
gas, NV (United States); 29 Sep - 4 oct 1991) 

See UCRL-JC—106758 

(Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991) 

See WINCO-11734 

See WINCO-1 1737 

See WINCO-11735 

See WHC-SA-1206 

(9. particulate control symposium; Williamsburg, 
VA (United States); 15-18 Oct 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(International workshop on radium, uranium, 
thorium and related nuclides in industry and 
medicine: history and current use; 
Badgastein (Austria); 1-3 Oct 1991) 

See INIS-mf-13344 

(82. Oak Ridge National Laboratory/Department 
of Energy (ORNL/DOE) conference on ana- 
lytical chemistry in energy technology; 
Gatlinburg, TN (United States); 1-3 Oct 1991) 

See WINCO-11745 

(Accelerator instrumentation workshop; Newport 
News, VA (United States); 28-31 Oct 1991) 

See LBL-31427 

(Natural phenomena hazards mitigation confer- 
ence; St. Louis, MO (United States); 15-18 
Oct 1991) 

See WINCO-11725 

See WINCO-11728 

See WSRC-MS-91-354 

See EGG-M-91365 

(7. national conference and exhibition on syn- 
chrotron radiation instrumentation; Baton 
Rouge, LA (United States); 28-31 Oct 1991) 

See LBL-31533 

See LBL-31741 

(Chapman conference on auroral plasma dy- 
namics; Minneapolis, MN (United States); 
21-25 Oct 1991) 

See LA-UR-92-2284 

(1991 Electric Power Research Institute (EPRI) 
meeting; Baltimore, MD (United States); 8-11 
Oct 1991) 

See BNL-47706 

(North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop; Mount Hood, OR 
(United States); 6-11 Oct 1991) 

See UCRL-JC—108376 
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(Westinghouse computer symposium; Mon- 
roeville, PA (United States); 21-22 Oct 1991) 

See WINCO-11733 

See WINCO-11741 

(3. Joint Department of Energy/National Science 
Foundation (DOE/NSF) workshop on flow of 
particulates and fluids; Worcester, MA 
(United States); 22-24 Oct 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Workshop on physical origins of time asymme- 
try; Mazagon (Spain); Oct 1991) 

See LA-UR-92-1853 

See LA-UR-92-2051 

(International symposium on environmentally 
sound energy technologies and their transfer 
to developing countries and European 
economies in transition; Milan (Italy); 21-25 
Oct 1991) 

See LBL~31701 

(19. Nuclear Regulatory Commission (NRC) wa- 
ter reactor safety information meeting; 
Bethesda, MD (United States); 28-30 Oct 
1991) 

See NUREG/CP-01 19-Vol.3-Add. 

(Annual meeting and exhibit of the Optical Soci- 
ety of America; San Jose, CA (United 
States); 3-8 Nov 1991) 

See LBL-31584 

(IEEE nuclear science symposium; Santa Fe, 
NM (United States); 5-9 Nov 1991) 

See WINCO-11706 

(1991 Winter meeting of the American Nuclear 
Society (ANS) session on fundamentals of 
fusion reactor thermal hydraulics; San Fran- 
cisco, CA (United States); 10-15 Nov 1991) 

See WINCO-11746 

See WINCO-11760 

See EGG-M-91248 

See EGG-M-91258 

(International conference on fusion reactor ma- 
terials; Clearwater, FL (United States); 17-22 
Nov 1991) 

See SAND-91-1613C 

(7. Australian conference on nuclear techniques 
of analysis; Melbourne (Australia); 20-22 Nov 
1991) 

See INIS-mf-13329 

(15. international symposium on the scientific 
basis for nuclear waste management; Stras- 
bourg (France); 5-8 Nov 1991) 

See UCRL-JC—107901 

(2. annual Southern Appalachian Man and the 
biosphere conference; Gatlinburg, TN 
(United States); 4-5 Nov 1991) 

See TVA/LR/NRM-91/2 

(14. Symposium on Geology from Northeast; 
Recife (Brazil); 15-20 Nov 1991) 

See INIS-BR-2932 

(Managing hazardous air pollutants: state of the 
art; Washington, DC (United States); 4-6 Nov 
1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Annual fall meeting of the Materials Research 
Society; Boston, MA (United States); 2-6 Dec 
1991) 

See LBL-30989 

See LBL-31609 

See LBL-31567 
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(8. seminar on electromagnetic interactions of 
nuclei at low and medium energies; Moscow 
(USSR); 2-6 Dec 1991) 

See BNL-47729 

(CHEMRAWN 7: world conference on the 
chemistry of the atmosphere: its impact on 
global changes; Baltimore, MD (United 
States); 2-6 Dec 1991) 

See LBL-31884 

(Workshop on information technologies and sys- 
tems; Cambridge, MA (United States); 14-15 
Dec 1991) 

See LBL-31117 

(Specialists’ meeting on radioactive wastes man- 
agement; Kumatori (Japan); 3-4 Dec 1991) 

See KURRI-TR-361 

(SOz2 control symposium; Washington, DC 
(United States); 3-6 Dec 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Adriatico research conference on polarization 
dynamics in nuclear and particle physics; Tri- 
este (Italy); 7-10 Jan 1992) 

See DOE/ER/40150—192 

(17. workshop on geothermal reservoir engi- 
neering; Stanford, CA (United States); 29-31 
Jan 1992) 

See EGG-M-92003 

See EGG-M-92005 

(Society of Photo-Optical Instrumentation Engi- 
neers’ international symposium on laser 
spectroscopy as part of SPIE’s symposium on 
optics, electro-optics and laser applications 
in science and engineering; Los Angeles, CA 
(United States); 19-24 Jan 1992) 

See UCRL-JC—107579 

(Lattice effects in high T.superconductors; Santa 
Fe, NM (United States); 13-15 Jan 1992) 

See ANL/CP-74688 

(ECA intercept conference; Los Alamos, NM 
(United States); 14-16 Jan 1992) 

See LA-UR-92-2049 

(4. generation light sources workshop; Stanford, 
CA (United States); 24-27 Feb 1992) 

See UCRL-JC—110298 

See UCRL-JC—110289 

(inertial confinement fusion (ICF) course; Prince- 
ton, NJ (United States); 2 Feb 1992) 

See UCRL-JC—107332 

(18. environmental symposium and exhibition; 
Alexandria, VA (United States); 24-27 Feb 
1992) 

See EGG-M-92097 

(6. international wire chamber conference: wire 
chambers - recent trends and alternative 
techniques; Vienna (Austria); 17-21 Feb 
1992) 

See BNL-47330 

(8. international conference on data engineering; 
Phoenix, AZ (United States); 3-7 Feb 1992) 

See LBL-27842 

(43. Pittsburgh conference and exposition on 
analytical chemistry and applied spec- 
troscopy; New Orleans, LA (United States); 
9-13 Mar 1992) 

See WINCO-1 1663 

(Minerals, Metals, and Materials Society (TMS) 
annual meeting and exhibition; San Diego 
CA (United States); 1-5 Mar 1992) 

See LBL-32164 
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Availability 


Distribution 
Category 


(Waste management ’92; Tucson, AZ (United 
States); 1-5 Mar 1992) 

See WSRC-MS-92-069 

See EGG-M-91416 

See EGG-M-91481 

See EGG-M-91394 

See EGG-M-91423 

See EGG-M-92090 

See EGG-M-91452 

See BNL-NUREG-47731 

(American Institute of Chemical Engineers 
spring meeting; New Orleans, LA (United 
States); 29 Mar - 2 apr 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(10. international conference on plasma-surface 
interactions in controlled fusion devices; 
Monterey, CA (United States); 30 Mar - 3 apr 
1992) 

See GA-A-20904 

See GA-A-20901 

See PPPL-2847 

See SAND-92-0797C 

(Computer hardward advanced mathematics and 
model physics (CHAMMP) science meeting; 
Las Vegas, NV (United States); 17 Mar 1992) 

See UCRL-JC—110812 

(1992 Spring meeting of the Western States 
Section of the Combustion Institute; Corval- 
lis, OR (United States); 23-24 Mar 1992) 

See LBL-32020 

See LBL-31581 

(8. European particle accelerator conference; 
Berlin (Germany); 24-28 Mar 1992) 

See DOE/ER/40150—188 

See LBL-31172 

(Physics with internal targets and the blast de- 
tectpr; Tempe, AZ (United States); 19-21 Mar 
1992) 

See ANL/CP-76737 

(27. Rencontres de Moriond, QCD and high en- 
ergy hadronic interactions; Les Arcs 
(France); 22-28 Mar 1992) 

See FNAL/C-92/146-E 

See FNAL/C-92/139-E 

See FNAL/C-92/174 

(9. international workshop on photon-photon col- 
lisions; San Diego, CA (United States); 22-26 
Mar 1992) 

See SLAC-PUB-5823 

See SLAC-PUB-5849 

(52. international Easter School, resource cap- 
ture by crops; Nottingham (United Kingdom); 
30 Mar - 2 apr 1992) 

See BNL-47574 

(Workshop on high energy neutrino astro- 
physics; Honolulu, HI (United States); 23 Mar 
1992 - 26 mar 1993) 

See ANL-HEP-CP-92-39 

(International symposium on spectroscopy and 
structure of molecules and nuclei; Tallahas- 
see, FL (United States); 27 Mar 1992) 

See UCRL-JC—110648 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Conference on managing diversity: what does it 
really mean to you and to American industry; 
Kansas City, MO (United States); 25 Mar 
1992) 

See KCP-613-4853 
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17:30019 
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17:29218 
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Source of 
Availability 


(Society of Photo-optical Instrumentation Engi- 
neers (SPIE) conference on optically based 
methods for process analysis; Somerset, NJ 
(United States); 23-26 Mar 1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(International symposium on micromechanics: 
homogenization, heterogenization and 
strength; La Jolla, CA (United States); 27-29 
Mar 1992) 

See DOE/ER/13687-8 

(International symposium on bound systems and 
extended objects; Karuizawa (Japan); 19-21 
Mar 1992) 

See LBL-32363 

(1992 Israel Geological Society annual meeting; 
Ashkelon (Israel); 30 Mar - 1 apr 1992) 

See INIS-mf—13330 

(International industrial symposium on the super 
collider; New Orleans, LA (United States); 4- 
6 Mar 1992) 

See LBL-32171 

OSTI; NTIS; INIS; GPO Dep. 

(9. topical conference on high-temperature 
plasma diagnostics; Santa Fe, NM (United 
States); 15-19 Mar 1992) 

See UCRL-JC—109357 

See UCRL-JC—109284 

See UCRL-JC—109368 

See UCRL-JC—109473 

See UCRL-JC—109356 

See UCRL-JC—109285 

(Geothermal energy program review: geother- 
mal energy and the utility market-the 
opportunities and challenges for expanding 
geothermal energy in a competitive supply 
market; San Francisco, CA (United States); 
24-26 Mar 1992) 

See SAND-92-0673C 

(Meeting on transport phenomena in processing; 
Honolulu, HI (United States); 22-26 Mar 
1992) 

See ANL/CP-72368 

(Material Research Society spring meeting; San 
Francisco, CA (United States); 27 Apr - 2 
may 1992) 

See LBL-32219 

See SAND-91-2890C 

See LA-UR-92-1779 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See UCRL-JC—110726 

See SAND-91-2457C 

OSTI; NTIS; INIS; GPO Dep. 

(Scalable high performance computing confer- 
ence; Williamsburg, VA (United States); 
26-29 Apr 1992) 

OSTI; NTIS; GPO Dep. 

(B factories: state of the art in accelerators, de- 
tectors, and physics; Stanford, CA (United 
States); 6-10 Apr 1992) 

See SLAC-PUB-5842 

See SLAC-PUB-5853 

(International conference of radiation-tolerant 
scintillators and detectors; Tallahassee, FL 
(United States); 28 Apr - 2 may 1992) 

OSTI; NTIS; INIS; GPO Dep. 

See SSCL-Preprint-129 

(14. Werner Brandt workshop on charged parti- 
cle penetration phenomena; Oak Ridge, TN 
(United States); 30 Apr - 1 may 1992) 

See PNL-SA-21039 
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Source of 
Availability 


(25. oil shale symposium; Golden, CO (United 
States); 21 Apr 1992) 

See UCRL-JC—109239 

(25. Royal College of Obstetricians and Gyno- 
cologists infertility meeting; London (United 
Kingdom); 8-10 Apr 1992) 

OSTI; NTIS; GPO Dep. 

(International symposium on the measurement 
of primary production from the molecular to 
global scale; La Rochelle (France); 19-26 
Apr 1992) 

See BNL-47654 

(1992 steelmaking conference; Toronto 
(Canada); 5-8 Apr 1992) 

See ANL/CP-75197 

(7. international cadmium conference; New Or- 
leans, LA (United States); 6-8 Apr 1992) 

See ANL/CP-76401 

(International Center for Theoretical Physics 
(ICTP) spring college on superconductivity; 
Trieste (Italy); 27 Apr - 30 jun 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(4. international conference on indium phos- 
phide and related materials; Newport, Rl 
(United States); 20-24 Apr 1992) 

See LBL-31578 

(2. symposium on high temperature supercon- 
ductors in high frequency fields; Santa Fe, 
NM (United States); 1-3 Apr 1992) 

See LBL-32148 

(ANS executive conference on remote operations 
and robotics in the nuclear industry Il; Pine 
Mountain, GA (United States); 5-8 Apr 1992) 

See UCRL-JC—110456 

(Neutral particle beam technical symposium and 
scientific exchange; Argonne, IL (United 
States); 28 Apr - 1 may 1992) 

See ANL/CP-76577 

See ANL/CP-76578 

(Pacific Basin conference on hazardous waste; 
Bangkok (Thailand); 6-10 Apr 1992) 

See LBL-31983 

(8. UNESCO science and culture forum: toward 
eco-ethics - alternative visions of culture, sci- 
ence, technology and nature; Belem (Brazil); 
5-10 Apr 1992) 

See LBL-32043 

(American Welding Society annual conference; 
Houston, TX (United States); 25-30 Apr 1992) 

See SAND-92-1803C 

See SAND-92-1799C 

(3. international biannual symposium on sulfur; 
Washington, DC (United States); 1-4 Apr 
1992) 

See EGG-M-92186 

(3. international high level radioactive waste 
management (IHLRWM) conference; Las Ve- 
gas, NV (United States); 12-16 Apr 1992) 

See EGG-M-91455 

See EGG-M-91402 

See EGG-M-91504 

See LBL-31975 

See WINCO-11769 

(American Chemical Society national meeting; 
San Francisco, CA (United States); 5-10 Apr 
1992) 

See LBL-32317 

OSTI; NTIS; GPO Dep. 
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17:28750 


17:29134 
17:30275 
17:29049 


Source of 
Availability 


(Corrosion '92 conference and exhibition; 
Nashville, TN (United States); 27 Apr - 1 
may 1992) 

See WINCO-1 1787 

(Federal environmental restoration conference 
and exhibition; Washington, DC (United 
States); 15-17 Apr 1992) 

See EGG-M-92051 

(Workshop on desorption induced by electronic 
transitions; Taos, NM (United States); 1-4 
Apr 1992) 

See SAND-92-1299C 

(11. international conference and exhibits on 
NDE in the nuclear and pressure vessel in- 
dustries; Albuquerque, NM (United States); 
29 Apr - 3 may 1992) 

See SAND-91-1371C 

(23. annual Pittsburgh conference on modeling 
and simulation; Pittsburgh, PA (United 
States); 30 Apr - 1 may 1992) 

See ANL/CP-—76148 

(14. symposium on biotechnology for fuels and 
chemicals; Gatlinburg, TN (United States); 
11-15 May 1992) 

See ANL/VU-—74983 

OSTI; NTIS; GPO Dep. 

See PNL-SA-20991 

(8. international s jum on molten salts; St. 
Louis, MO (United States); 17-22 May 1992) 

See ANL/CP-—75680 

(9. engineering mechanics conference of Ameri- 
can Society of Civil Engineers (ASCE); 
College Station, TX (United States); 24-27 
May 1992) 

See WINCO-11768 

(International conference on nuclear structure at 
high angular momentum; Ottawa (Canada); 
18-21 May 1992) 

OSTI; NTIS; INIS; GPO Dep. 

See ANL/CP—76545 

OSTI; NTIS; INIS; GPO Dep. 

See ANL/CP-—76608 

See ANL/CP—76609 

See ANL/CP-—76604 

(2. international conference on effects of low- 
dose ionizing radiation; Bournemouth (United 
Kingdom); 18-20 May 1992) 

See UCRL-JC—109874 

(First world conference in applied computational 
fluid dynamics; Basel (Switzerland); 24-28 
May 1992) 

See UCRL-JC—110809 

(6. annual fossil energy materials conference; 
Oak Ridge, TN (United States); 12-14 May 
1992) 

OSTI; NTIS; GPO Dep. 

See ANL/CP-72465 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Dynamic behavior of radionuclides in forests; 
Stockholm (Sweden); 18-22 May 1992) 

OSTI; NTIS; GPO Dep. 

(10. symposium on energy engineering sciences; 
Argonne, IL (United States); 11-13 May 1992) 

See EGG-M-92264 

(9. international conference on high power parti- 
cle beams; Washington, DC (United States); 
25-29 May 1992) 

See LA-UR-92-1695 

See SAND-91-2703C 

See LA-UR-92-1675 
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Source of 
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See SAND-91-2744C 

See SAND-91-2569C 

See LA-UR-92-1828 

See LA-UR-92-1676 

See UCRL-JC—110621 

(14. annual European Safeguards Research and 
Development Association (ESARDA); 
Salmanca (Spain); 5-9 May 1992) 

See UCRL-JC—110716 

(DOE/LLNL verification symposium on technolo- 
gies for monitoring nuclear tests related to 
weapons proliferation; Las Vegas, NV 
(United States); 6-7 May 1992) 

See LA-UR-92-2085 

See LA-UR-92-2473 

(International symposium on experimental ma- 
nipulations of biota and biogeochemical 
cycling in eosystems-approach, methodolo- 
gies, findings; Copenhagen (Denmark); 
18-20 May 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(40. ASMS conference on mass spectrometry 
and allied topics; Washington, DC (United 
States); 31 May - 2 jun 1992) 

See PNL-SA-20441 

(Organization for economic cooperation and de- 
velopment, Nuclear Energy Agency Nuclear 
Science Committee (NEANSC) specialists’ 
meeting on fission product nuclear data; 
Tokai-mura (Japan); 25-27 May 1992) 

See LA-UR-92-1997 

(13. annual meeting of the Society of Wetlands 
Scientists (SWS); New Orleans, LA (United 
States); 31 May - 6 jun 1992) 

See ANL/CP-—75445 

See ANL/CP-—75444 

(Pan American conference on research on fluid 
inclusions; Lake Arrowhead, CA (United 
States); 21-24 May 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

OSTI; NTIS; GPO Dep. E 1.99: 

(IAA '92: confernce on instrumentation activa- 
tion analysis; Klucenice (Czechoslovakia); 
18-22 May 1992) 

See INIS-mf—13304 

(8. international conference on advances in 
coatings and surface engineering for corro- 
sion and wear resistance; New Castle 
(United Kingdom); 11-15 May 1992) 

See ANL/CP-—76309 

(Tri-Star confererice on corrosion; Plymouth, MA 
(United States); 11-14 May 1992) 

See BNL-47526 

(Westinghouse GOCO ALARA conference; Idaho 
Falls, ID (United States); 28-29 May 1992) 

See WINCO—1 1831 

(46. annual frequency control symposium; Her- 
shey, PA (United States); 28 May 1992) 

See SAND-92-0003C 

(International appliance technical conference; 
Lafayette, IN (United States); 5-6 May 1992) 

See LBL-31936 

(Organization for Economic Co-operation and 
Development (OECD)/International Energy 
Agency (IEA) workshop on life cycle analy- 
sis: methods and experience; Paris (France); 
21-22 May 1992) 

See BNL-47749 

(Conference on luminous high-latitude stars; 
Boston, MA (United States); 28-30 May 1992) 

See LA-UR-92-2219 
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17:30222 
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17:30224 
17:30225 
17:30226 
17:30241 
17:30208 


Source of GPO 
Availability Dep. 


See LA-UR-92-2218 

(Utah geology and mineral field excursion meet- 
ing; Ogden, UT (United States); May 1992) 

See EGG-M-92071 

(3. international colloquium on x-ray lasers; 
Schliersee (Germany); 18-22 May 1992) 

See UCRL-JC—109842 

(17. Nuclear Societies of Israel workshop on 
long-baseline neutrino oscillations; Beer 
Sheva (Israel); 4 May 1992) 

See INIS-mf-13334 

(1992 incineration conference; Albuquerque, NM 
(United States); 11-14 May 1992) 

See ANL/CP-74716 

(Workshop on large gamma-ray detector arrays; 
Ottawa (Canada); 18-23 May 1992) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(International Union of Theoretical and Applied 
Mechanics symposium on inverse problems 
in engineering mechanics; Tokyo (Japan); 
11-15 May 1992) 

See EGG-M-91631 

(4. international spring seminar on nuclear 
physics: the building blocks of nuclear struc- 
ture; Amalfi (Italy); 18-22 May 1992) 

See ANL/CP-75813 

(6. international symposium on resonance ioniza- 
tion spectroscopy and its applications; Santa 
Fe, NM (United States); 24-29 May 1992) 

See ANL/CP-—75942 

See LA-UR-92-1862 


OSTI; NTIS; GPO Dep. E 1.99: 


See LA-UR-92-1813 

See LA-UR-92-1842 

See LA-UR-92-1841 

(US Department of Energy contractor review 
meeting on natural gas research and devel- 
opment; Morgantown, WV (United States): 
5-6 May 1992) 

See DOE/MC/27420-92/C0038 

See DOE/MC/25031-92/C0018 

(American Institute of Astronautics and Aeronau- 
tics/American Society of Mechanical 
Engineers (AIAA/ASME) national fluid dy- 
namics congress; Los Angeles, CA (United 
States); 15-18 Jun 1992) 

See DOE/METC/C-92/7020 

(American Nuclear Society annual meeting; 
Boston, MA (United States); 7-12 Jun 1992) 

See SAND-92-1256C 

See LA-UR-92-1892 

See WINCO-11817 

See EGG-M-92063 

See EGG-M-92038 

See Y/DD-551/R3 

(14. international conference on plasma and 
19th EPS conference on controlled fusion 
and plasma physics; Innsbruck (Austria); 29 
Jun - 3 jul 1992) 

See GA-A-20913 

See GA-A-20917 

See GA-A-20933 

See GA-A-20935 

See GA-A-20942 

See PPPL-CFP-2622 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(American Chemical Society 11th Rocky Moun- 
tain regional meeting; Albuquerque, NM 
(United States); 10-12 Jun 1992) 

See SAND-92-0348C 
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Availability Dep. Number 


(5. conference on human factors and power 
plants: power generation - the next decade 
and beyond; Monterey, CA (United States); 
7-11 Jun 1992) 

See EGG-M-91550 

See BNL-NUREG-47667 

(1992 American Society of Heating, Refrigerat- 
ing, and Air-Conditioning Engineers 
(ASHRAE) meeting; Baltimore, MD (United 
States); 27 Jun - 1 jul 1992) 

OSTI; NTIS; GPO Dep. 

(Annual meeting of the Air and Waste Manage- 
ment Association (AWMA); Kansas City, MO 
(United States); 21-26 Jun 1992) 

See ANL/CP-76161 

(2. annual joint controls and instrumentation 
conference; Kansas City, MO (United 
States); 1 Jun 1992 - 3 jun 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(1992 international thermal spray conference; 
Orlando, FL (United States); 1-5 Jun 1992) 

See EGG-M-91307 

See EGG-M-91298 

See EGG-M-92006 

(1992 Optics international conference; Padova 
(Italy); 8-13 Jun 1992) 

See UCRL-JC—109922 

(1992 DOE training accredited program confer- 
ence; Phoenix, AZ (United States); 16 Jun 
1992) 

See WINCO-1 1829 

See WINCO-1 1824 

(Annual meeting of the Health Physics Society; 
Columbus, OH (United States); 21-25 Jun 
1992) 

See LBL-31653 

(8. international conference on trends in welding 
research; Gatlinburg, TN (United States); 1-5 
Jun 1992) 

See RFP-4522 

See EGG-M-92381 

See EGG-M-92300 

See EGG-M-92287 

(Conference for hazardous waste research; 
Boulder, CO (United States); 2 Jun 1992) 

See RFP-4567 

(Arms control and verification technology; 
Williamsburg, VA (United States); 2-4 Jun 
1992) 

See LA-UR-92-1959 

(14. combustion research meeting; Tahoe City, 
CA (United States); 14-17 Jun 1992) 

See UCRL-JC—110655 

See LBL-32408 

(Risk Management conference; Boston, MA 
(United States); 7-11 Jun 1992) 

See WINCO-1 1845 

(U.S. Department of Energy information 
exchange meeting on characterization, moni- 
toring, and sensor technologies; Dallas, TX 
(United States); 3-4 Jun 1992) 

See UCRL-JC—110356 

(7. International Association of Mathematics and 
Computer Simulation (IMACS) international 
conference on computer methods for partial 
differential equations; New Brunswick, NJ 
(United States); 22-24 Jun 1992) 

See ANL/CP-76461 

See SSCL-Preprint—105 

See SAND-92-0032C 

See UCRL-JC—110555 
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17:27702 


17:28113 


17:29730 


17:28705 


17:29176 


Source of GPO 
Availability Dep. 


OSTI; NTIS; GPO Dep. E 1.99: 


(Advanced accelerator concepts workshop; Port 
Jefferson, NY (United States); 14-20 Jun 
1992) 

See BNL-47599 

See LA-UR-92-2174 

See LA-UR-92-2474 

(3. international conference on advances in fu- 
sion and processing of glass; New Orleans, 
LA (United States); 10-12 Jun 1992) 

See WSRC-MS-92-187 

(National conference on physics of few-body 
and quark-hadronic systems; Ukraine 
(USSR); 1-5 Jun 1992) 

See ANL/CP-76332 

(1992 pro SIG spring meeting; Kansas City, MO 
(United States); 16-17 Jun 1992) 

See PNL-SA-21076 

(8. international conference on nuclear micro- 
probe technology and applications; Uppsala 
(Sweden); 8-12 Jun 1992) 

See SAND-92-0430C 

See UCRL-JC—110792 

See UCRL-JC—110753 

(Society of Women Engineers’ national conven- 
tion; Orlando, FL (United States); 22-29 Jun 
1992) 

See SAND-92-0315C 

(6. international conference on pteridines; Seoul 
(Korea, Republic of); 6-13 Jun 1992) 

OSTI; NTIS; GPO Dep. 

(Symposium on ic fundamentals; 
Berlin (Germany); 11-12 Jun 1992) 

See DOE/ER/13687—10 

(Meeting on low-energy accelerators; Debrecen 
(Hungary); 1-5 Jun 1992) 

See UCRL-JC—110752 

(3. international conference on applications of 
nuclear techniques; Mykonos (Greece); 6-13 
Jun 1992) 

See UCRL-JC—110131 

See UCRL-JC—110132 

(48. annual meeting of the Institute of Naviga- 
tion conference; Washington, DC (United 
States); 29 Jun - 1 jul 1992) 

See SAND-91-2303C 

(Distancia '92: international meeting on distance 
analysis; Rennes (France); 22-26 Jun 1992) 

See LBL-31984 

(16. international workshop on condensed- 
matter theories; San Juan (Puerto Rico); 1-5 
Jun 1992) 

See LBL-32405 

(Meeting of the Statistical Association; Idaho 
Falls, ID (United States); 5 Jun 1992) 

See WINCO-1 1826 

(Advanced turbine conference; Washington, DC 
(United States); 25-26 Jun 1992) 

See DOE/METC/C-92/7021 

(6. international conference on scientific statisti- 
cal database management; Ascona 
(Switzerland); 9-12 Jun 1992) 

See LBL-31493 

(6. international conference on slid films and fur- 
faces (ICSFS-6); Paris (France); 29 Jun - 3 
jul 1992) 

See ANL/CP-75751 

(International conference on advanced technol- 
ogy and particle physics; Como (Italy); 22-26 
Jun 1992) 

See FNAL/C—92/135 


Order 
Number 


DE92018947 


DE92016785 
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17:27719 
17:28325 
17:27707 


17:27860 


17:30060 
17:30017 


17:29081 


17:28645 
17:28707 


17:29030 
17:29052 
17:29135 
17:29145 
17:29142 
17:29085 
17:29032 
17:29137 


17:28196 
17:28304 


17:30016 


17:28786 


17:29175 
17:29828 
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Source of Order 
Availability ; Number 


(8. national conference on computing in civil en- 
gineering; Dallas, TX (United States); 7-9 
Jun 1992) 
OSTI; NTIS; GPO Dep. .99: DE92018489 


(American Society of Mechanical Engineers 
pressure vessel and piping conference; New 
Orleans, LA (United States); 21-25 Jun 1992) 

See WINCO-11815 

See EGG-M-91653 

See EGG-M-91538 

(International Society for Rock Mechanics frac- 
tured and jointed rock masses conference; 
Lake Tahoe, CA (United States); 3-5 Jun 
1992) 

See SAND-91-1676C 

(International conference on the structure of 
baryons and related mesons; New Haven, 
CT (United States); 1-4 Jun 1992) 

See ANL/CP-—76530 

See LA-UR-92-2505 

(6. international conference on electrostatic ac- 
celerators and associated boosters; Padua 
(Italy); 1-4 Jun 1992) 

See ANL/CP-76624 

(6. international conference on metalorganic va- 
por phase epitaxy; Cambridge, MA (United 
States); 8-11 Jun 1992) 

See LBL-31740 

(6. international conference on intergranular and 
interphase boundaries in materials; Thessa- 
loniki (Greece); 22-26 Jun 1992) 

See ANL/CP-—76522 

OSTI; NTIS; GPO Dep. E 1.99: DE92017816 

(20. international power modulator symposium; 
Myrtle Beach, SC (United States); 23-25 Jun 
1992) 

See SAND-92-0182C 

See SAND-92-0373C 

See LA-UR-92-1716 

See SLAC-PUB-5851 

See SAND-92-0372C 

See BNL-47726 

See SAND-92-0254C 

See LA-UR-92-2021 

(16. annual symposium of American Society of 
Testing and Materials (ASTM); Denver, CO 
(United States); 21-22 Jun 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92016897 

See WSRC-MS-91-293 

(30. symposium on engineering aspects of mag- 
netohydrodynamics; Baltimore, MD (United 
States); 29 Jun - 2 jul 1992) 

OSTI; NTIS; GPO Dep. E 1.99: DE92015367 MF-112 

See ANL/CP—75446 

See ANL/CP-—75447 

See ANL/CP—76633 

(International symposium on weak and electro- 
magnetic interactions in nuclei; Dubna 
(Russian Federation); 16-22 Jun 1992) 

See LA-UR-92-1908 

(Spring meeting of the European Materials Re- 
search Society: international conference on 
electronic materials; Strasbourg (France); 2- 
5 Jun 1992) 

See SAND-92-1357C 

(10. international conference on solid state 
dosimetry; Washington, DC (United States); 
13-17 Jul 1992) 

See EGG-M-92308 

See LA-UR-92-2243 





CONF-920706- 


ODNO AWN — 


10 

11 

12 

13 
CONF-9207100- 


2 
CONF-9207102- 


37 
38 
39 


43 
CONF-9207103— 

1 
CONF-9207104— 


1 
CONF-9207105— 


Abstract 
Number 


17:29055 
17:29077 
17:29059 
17:29058 
17:29078 
17:29072 
17:29073 
17:29148 
17:29139 
17:29138 
17:29069 
17:29083 
17:29040 


17:27989 
17:28636 
17:27983 
17:28639 
17:27973 
17:27979 
17:28949 
17:29246 
17:29242 
17:27984 
17:29248 
17:29243 
17:28635 
17:28637 
17:29249 
17:28641 
17:27982 
17:27971 
17:28906 
17:27972 
17:27990 
17:27985 
17:28640 
17:27970 
17:27804 
17:29202 
17:27866 
17:27975 
17:29203 
17:27974 
17:27976 
17:27977 
17:27969 
17:27683 
17:28638 
17:27803 


17:27997 


17:28040 


17:28741 


Source of 
Availability 


(15. international conference on high energy ac- 
celerators; Hamburg (Germany); 20-24 Jul 
1992) 

See SSCL-Preprint-135 

See SSCL-Preprint—131 

See BNL-47130 

See BNL-45078 

See SSCL-Preprint—132 

See SLAC-PUB-5868 

See SLAC-PUB-5871 

See SSCL-Preprint—130 

See LA-UR-92-2180 

See LA-UR-92-2179 

See LA-UR-92-2086 

See ANL-HEP-CP-—92-55 

See ANL-HEP-CP-92-54 

(8. annual waste testing and quality assurance 
symposium; Arlington, VA (United States); 
13-17 Jul 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Institute of Nuclear Materials Management 
(INMM) annual meeting; Orlando, FL (United 
States); 19-22 Jul 1992) 

See WINCO-1 1847 

See SAND-92-0287C 

See SAND-92-1644C 

See SAND-92-1674C 

See LA-UR-92-2282 

See SAND-91-2579C 

See SAND-92-1562C 

See SAND-92-1469C 

See SAND-92-0148C 

See SAND-92-1687C 

See SAND-92-1677C 

See SAND-92-0151C 

See SAND-92-0259C 

See SAND-92-0318C 

See SAND-92-1704C 

See SAND-92-1713C 

See SAND-92-0474C 

See LA-UR-92-2215 

See WSRC-MS-92-049 

See LA-UR-92-2281 

See WSRC-MS-92-050 

See SAND-92-1715C 

See SAND-92-1676C 

See LA-UR-92-2214 

See LA-UR-92-2385 

See LA-UR-92-2348 

See SAND-92-1675C 

See LA-UR-92-2359 

See LA-UR-92-2362 

See LA-UR-92-2350 

See LA-UR-92-2360 

See LA-UR-92-2361 

See LA-UR-92-2213 

Sae LA-UR-92-2296 

See SAND-92-1646C 

See LA-UR-92-2120 

(7. annual congress of the Brazilian Microelec- 
tronics Society; Sao Paolo (Brazil); 6-10 Jul 
1992) 

See ANL/CP-76359 

(14. IUPAC symposium on photochemistry; Leu- 
ven (Belgium); 19-25 Jul 1992) 

See ANL/CP-75590 

(6. international conference on fluid properties 
and phase equilibria for chemical process 
design; Cortina d'Ampezzo (Italy); 19-24 Jul 
1992 


OSTI; NTIS; GPO Dep. E 1.99: 


DE92016907 


DE92016545 
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Source of GPO Order 
Availability Dep. Number 


See LBL-32295 
(United States Department of Agriculture 
(USDA) forest service symposium on biodi- 
versity in managed landscapes: theory and 
practice; Sacramento, CA (United States); 
12-15 Jul 1992) 
1 OSTI; NTIS; GPO Dep. E 1.99: DE92016689 
CONF-9207107-— (16. international laser radar conference; Cam- 
bridge, MA (United States); 20-24 Jul 1992) 
1 See SAND-92-8545C 
CONF-9207108-— (2. annual international symposium of the Na- 
tional Council on Systems Engineering 
(NCOSE); Seattle, WA (United States); 20- 
22 Jul 1992) 
1 17:27862 See SAND-91-2759C 
CONF-9207109-— (inverse problems in scattering and imaging; San 
Diego, CA (United States); 19-24 Jul 1992) 
1 17:29227 OSTI; NTIS; GPO Dep. E 1.99: DE92016784 
CONF-9207110- (1992 DOE/Sandia crystalline photovoltaic tech- 
nology project review meeting; Albuquerque, 
NM (United States); 14-15 Jul 1992) 
See SAND-92-1454 
CONF-9207111- (23. American Institute of Aeronautics and As- 
tronautics (AIAA) plasma dynamics and 
lasers conference; Nashville, TN (United 
States); 6-8 Jul 1992) 
17:28492 See DOE/ET/10815-196 
17:28487 OSTI; NTIS; GPO Dep. E 1.99: DE92019020 
(2. symposium on plasma dynamics; Trieste 
(Italy); 8-10 Jul 1992) 
17:30242 See PPPL-CFP-2687 
(2. international symposium on nuclear astro- 
physics: nuclei in the cosmos; Karlsruhe 
(Germany); 6-10 Jul 1992) 
1 See LA-UR-92-2274 
CONF-9207114— (67. annual Western Economic Association inte- 
national conference; San Francisco, CA 
(United States); 9-13 Jul 1992) 
1 17:28570 See ANL/CP-76651 
CONF-920716- (Nuclear and space radiation effects conference; 
New Orleans, LA (United States); 13-17 Jul 
1992) 
17:30101 See SAND-92-1616C 
17:30093 See SAND-92-0093C 
(Topical conference meeting on radio frequency 
heating and current drive of fusion devices; 
Brussels (Belgium); 7-10 Jul 1992) 
17:30227 See GA-A-20945 
(International conference on low dose irradiation 
and biological defense mechanisms; Kyoto 
(Japan); 12-16 Jul 1992) 
17:29790 See ANLU/CP-75218 
(6. international conference on nuclei far from 
stability and 9th international conference on 
atomic masses and fundamental constants; 
Bernkastel-Kues (Germany); 19-24 Jul 1992) 
See LA-UR-92-2267 
See LA-UR-92-2461 
OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92018867 MF-413 
See LA-UR-92-2150 
(International conference on martensitic transfor- 
mations; Monterey, CA (United States); 
20-24 Jul 1992) 
17:30249 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92017828 MF-420 
CONF-920735— (10. international conference on vacuum ultravi- 
olet radiation physics; Paris (France); 27-31 
Jul 1992) 
1 17:30203 See LA-UR-92-2386 
2 17:30111 See ANL/CP—76280 
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Report 


Number 


CONF-920736— 


2 
3 
5 
CONF-920747— 


2 


3 
CONF-920750-— 


6 
CONF-920760— 


2 
CONF-920761-— 


14 
CONF-920762-— 


2 

4 

5 
CONF-920791- 


CONF-920792- 


6 

7 

8 

10 
11 
12 
13 
14 
15 
16 
17 
19 
20 
21 

CONF-920801-— 


17:27476 
17:28533 
17:27475 


17:28952 
17:29009 
17:28950 
17:28117 
17:28330 


17:28643 


17:27872 


17:30173 
17:28633 
17:29082 


17:27843 
17:27844 
17:29570 
17:29236 
17:28427 


17:29223 
17:29268 
17:29216 
17:29214 
17:28712 
17:29213 
17:29088 
17:29201 
17:29057 
17:29080 
17:29171 
17:29266 
17:29225 
17:30263 


17:28502 
17:29273 


Source of 
Availability 


(Coal preparation, utilization, and environmental 
control conference; Pittsburgh, PA (United 
States); 26-31 Jul 1992) 

See BNL-47610 

See BNL-47614 

See ANL/CP-—76666 

(28. joint propulsion conference; Nashville, TN 
(United States); 6-8 Jul 1992) 

See UCRL-JC—110828 

See UCRL-JC—110950 

See SAND-92-1598C 

See LA-UR-92-1964 

See EGG-M-92274 

(US Department of Energy contractors review 
meeting on fuel cells; Morgantown, WV 
(United States); 14-15 Jul 1992) 

See ANL/CP—76343 

See ANL/CP-76387 

(Institute of Electrical and Electronic Engineers- 
American Physical Society (IEEE-APS) 
international symposium; Chicago, IL (United 
States); 18-25 Jul 1992) 

See SAND-91-2899C 

(International symposium on symbolic and alge- 
braic computation; Berkeley, CA (United 
States); 27-29 Jul 1992) 

See ANL/CP—75559 

(7. water-rock interaction conference; Park City, 
UT (United States); 9-23 Jul 1992) 

See UCRL-JC—109952 

(International conference on the physics of tran- 
sition metals; Darmstadt (Germany); 20-24 
Jul 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Conference on physics and engineering of ad- 
vanced detectors and collection/focusing 
systems; San Diego, CA (United States); 19- 
24 Jul 1992) 

See ANL/CP-—76634 

See ANL/CP-76537 

See ANL/CP-76700 

(Information exchange meeting on characteriza- 
tion sensors and monitoring; Dallas, TX 
(United States); 15-16 Jul 1992) 

See RFP-4586 

See RFP-4587 

See LA-UR-92-1948 

See SAND-92-1541C 

See SAND-92-1690C 

(SPIE international symposium on optical ap- 
plied science and engineering; San Diego, 
CA (United States); 19-24 Jul 1992) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See ANL/CP-76521 

See UCRL-JC—109170 

See EGG—10617-2150 

See UCRL-JC—109163 

OSTI; NTIS; INIS; GPO Dep. 

See LA-UR-92-1942 

See ANL/CP-—76527 

See ANL/CP-—76594 

OSTI; NTIS; GPO Dep. 

See LA-UR-92-2352 

See LA-UR-92-2351 

See GA-A-20972 

(27. intersociety energy conversion engineering 
conference; San Diego, CA (United States); 
3-7 Aug 1992) 

OSTI; NTIS; GPO Dep. 

See ANL/CP-—75268 


DE92016903 


DE92016910 
DE92016904 


DE92017165 


DE92018743 


DE92016810 MF-310 
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3 
CONF-9208101-— 


1 
CONF-9208103— 


1 
CONF-9208104- 


1 
CONF-9208105— 


1 
CONF-9208106— 


1 
CONF-920815- 


2 
CONF-920818— 


4 
CONF-920819— 


20-Pt.1 

21-Pt.2 

22-Pt.3 
CONF-920823— 


2 
3 


Abstract 
Number 


17:28050 
17:28524 
17:28174 
17:28535 
17:28525 
17:28484 


17:28967 


17:28176 
17:28177 
17:30095 
17:28173 


17:27203 
17:27805 


17:27724 


17:28051 


17:29031 


17:29879 


17:28704 


17:27211 


17:28168 


17:28017 
17:28700 
17:28701 


17:28915 
17:28937 
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Source of GPO Order 
Availability Dep. Number 


See SAND-91-2813C 

See LA-UR-92-1893 

See EGG-M-92067 

OSTI; NTIS; GPO Dep. E 1.99: 

See LA-UR-92-2155 

See ANL/CP-—76576 

(Applied superconductivity conference; Chicago, 
IL (United States); 23-28 Aug 1992) 

See ANL/CP-—75523 

(Nuclear technologies for space exploration; 
Jackson, WY (United States); 16-19 Aug 
1992) 

See SAND-92-0746C 

See SAND-92-1099C 

See BNL-47665 

See EGG-M-91626 

(American Society of Mechanical Engineers 
national heat transfer conference and exposi- 
tion; San Diego, CA (United States); 9-12 
Aug 1992) 

See ANL/CP-76052 

See ANL/CP-—75351 

See BNL-47391 

See EGG-M-91537 

See EGG-M-91507 

(American Institute of Chemical Engineers sum- 
mer national meeting; Minneapolis, MN 
(United States); 9-12 Aug 1992) 

See IS-M-710 

See LA-UR-92-2508 

(International high-level radioactive waste man- 
agement conference; Las Vegas, NV (United 
States); 12-16 Aug 1992) 

See ANL/CP-75280 

(INTER-RAMQ conference for electric power in- 
dustry; Philadelphia, PA (United States); 
25-28 Aug 1992) 

See SAND-92-1252C 

(Surface mount international conference; San 
Jose, CA (United States); 30 Aug - 3 sep 
1992) 

See SAND-92-0212C 

(USENIX technical conference; Portland, OR 
(United States); 10-14 Aug 1992) 

See SAND-92-0605C 

(AUSTCERAM ’92; Melbourne (Australia); 16-21 
Aug 1992) 

See ANL/CP-—75750 

(204. American Chemical Society national meet- 
ing; Washington, DC (United States); 23-28 
Aug 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Bi-annual nuclear energy meeting of the Ameri- 
can Nuclear Society and the American 
Society of Mechanical Engineers; San Diego, 
CA (United States); 23-26 Aug 1992) 

See ANL/CP-76210 

(Annual meeting of the Electron Microscopy So- 
ciety (EMS) of America; Boston, MA (United 
States); 16-21 Aug 1992) 

See WSRC-MS-92-038-Pt.1 

See WSRC-MS-92-038-Pt.2 

See WSRC-MS—92-038-Pt.3 

(22. Department of Energy/Nuclear Regulatory 
Commission air cleaning and treatment con- 
ference; Denver, CO (United States); 24-27 
Aug 1992) 

See ANL/CP-75664 

See LA-UR-92-2458 


DE92018251 


DE92016506 MF-401 





4 
CONF-920892- 


Abstract 
Number 


17:28392 
17:28552 
17:28391 


17:27883 
17:29608 
17:27949 
17:27684 
17:27884 
17:29609 
17:27785 
17:27842 
17:27912 
17:27909 
17:27911 
17:27701 
17:27958 
17:27700 
17:27957 
17:27910 
17:27959 
17:29432 
17:27769 
17:27767 
17:28897 
17:27764 
17:27766 
17:29604 
17:30311 
17:29605 
17:27768 
17:29569 


17:28491 


17:27861 
17:27865 


17:29144 


17:30382 
17:27841 


17:28328 
17:28329 
17:28327 
17:28316 
17:30262 


Source of 
Availability 


(American Council for an Energy-Efficient Econ- 
omy summer study on energy efficiency in 
buildings; Pacific Grove, CA (United States); 
30 Aug - 5 sep 1992) 

See BNL-47639 

See NREL/TP—441-4803 

See ANL/CP-—76438 

(Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting; 
Boise, ID (United States); 23-27 Aug 1992) 

See WHC-SA-1406 

See WHC-SA-1451 

See WHC-SA-1488 

See WHC-SA-1556 

See WHC-SA-1492 

See WHC-SA-1489 

See FEMP/SUB-051 

See RFP-4548 

See WINCO—11833 

See WINCO-11797 

See WINCO-11814 

See WINCO-11813 

See WINCO-11812 

See WINCO-11811 

See WINCO-11810 

See WINCO—1 1807 

See WINCO-1 1827 

See ANL/CP-—75634 

See EGG-M-92342 

See EGG-M-92304 

See EGG-M-92301 

See EGG-M-92111 

See EGG-M-92226 

See UCRL-JC—109676 

See EGG-M-92331 

See UCRL-JC—109931 

See EGG-M-92339 

See KCP-613-4898 

(Conference on optical sensing for utility appli- 
cations; Philadelphia, PA (United States); 
24-26 Aug 1992) 

See DOE/ET/10815—194 

(American Society of Civil Engineers (ASCE) 
symposium on dynamic analysis and design 
considerations, for high-level nuclear waste 
repositories; San Francisco, CA (United 
States); 19-20 Aug 1992) 

See SAND-91-2381C 

See SAND-92-1317C 

(1992 American Society for Photogrammetry and 
Remote Sensing/American Congress on Sur- 
veying and Mapping/Resource Technology 
(ASPRS/ACSM/RT) convention on monitor- 
ing and mapping global change; Washington, 
DC (United States); 3-8 Aug 1992) 

See SLAC-PUB-5847 

(Joint statistical meetings of the American Sta- 
tistical Association, the Biometric Society and 
the Institute of Mathematical Statistics; 
Boston, MA (United States); 9-13 Aug 1992) 

See LA-UR-92-1707 

See RFP-4543 

(International topical meeting on reactor thermal 
hydraulics: towards the next generation of 
nuclear power plants; Salt Lake City, UT 
(United States); 20-24 Sep 1992) 

See EGG-M-92235 

See EGG-M-92236 

See EGG-M-92134 

See BNL-NUREG-47694 

See GA-A-20959 
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3 
CONF-9209113-— 


1 
CONF-920913— 


5 
CONF-9209143- 


CONF-9209158— 


2 
CONF-9209159— 

1 
CONF-920932- 


1 
CONF-921004— 


1 
CONF-921006- 


1 
CONF-9210109— 


1 
CONF-9210111- 


Abstract 
Number 


17:28315 


17:30405 
17:30320 
17:28410 
17:30297 


17:28536 


17:27477 


17:27517 


17:28785 


17:29245 
17:27981 
17:27980 
17:29263 
17:28637 
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Source of 
Availability 


See BNL-NUREG-47179-Rev.1 

(10. international symposium on the packaging 
and transportation of radioactive materials: 
PATRAM '92; Yokohama (Japan); 13-18 Sep 
1992) 

See SAND-92-1307C 

(Sensors expo; Chicago, IL (United States); 29 
Sep - 1 oct 1992) 

See SAND-92-0374C 

(14. international conference on plasma physics 
and controlled nuclear fusion research; 
Wuerzburg (Germany); 30 Sep - 7 oct 1992) 

See PPPL-CFP-2606 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(Institute of Electrical and Electronics Engineers 
(IEEE) international professional communica- 
tions conference (IPCC): crossing frontiers; 
Santa Fe, NM (United States); 30 Sep 1992) 

See LA-UR-92-1999 

See LA-UR-92-2139 

See LA-UR-92-2062 

See LA-UR-92-2295 

(22. American Society of Mechanical Engineers 
(ASME) biennial mechanisms conference; 
Scottsdale, AZ (United States); Sep 1992) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 
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OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


—_ 


—_~ 
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nmmim 
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Order 
Number 


DE92017539 
DE92017540 
DE92017542 
DE92017541 
DE92001280 
DE92017800 
DE92017672 
DE92001271 


DE92017798 
DE92017797 


DE92017799 
DE92017651 


DE91002068 


DE92017652 
DE92017653 


DE92017650 
DE92017580 
DE92017579 
DE92017582 
DE92017581 
DE92017666 


DE92018940 
DE92017667 


DE91002079 
DE92017668 


DE92017670 
DE92017669 


DE92017671 


DE92001279 
DE92017674 


DE92017675 
DE92017184 
DE92017654 


DE92001272 
DE92018941 


DE92001273 
DE92016719 
DE92001265 
DE92015375 
DE92017338 
DE92017339 
DE92013664 


DE92017028 


DOE/NAS/RERF- 


Distribution 
Category 


MF-103 
MF-103 
MF-103 
MF-103 
PC-110 
MF-103 
MF-109 
PC-132 


MF-110 
MF-110 


MF-110 
MF-110 


PC-110 


MF-111 
MF-111 


MF-122 
MF-108 
MF-108 
MF-108 
MF-108 
MF-109 


MF-106 
MF-106 


MF-111 
MF-122 


MF-103 
MF-103 


MF-106 


MF-108 
MF-108 


MF-110 
MF-103 
MF-103 


MF-103 
MF-123 


PC-109 
MF-132 
MF-103 
MF-107 
MF-106 
MF-111 
MF-132 


MF-408 
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DOE/NASA- 
50306-1 
DOE/NV-— 
352 
354 


DOE/NV/10384— 
36 
DOE/NV/10461- 


T41 
DOE/NV/10630— 


29 
DOE/NV/10845— 


8 
DOE/OR- 
1029-D3 
DOE/OR/00033- 
1483 
7484 
DOE/OR/21389- 
35 
36 
DOE/OR/21400- 
1471 
DOE/OR/21548- 
071 
DOE/OSTI- 
3406-Suppl.3 


8200-R54-Suppl. 


DOE/PC-— 
92016702 
DOE/PC/79796— 

T21 

T22 

T24 
DOE/PC/79798— 

T20 

T21 

T22 

T23 

T24 

T25 
DOE/PC/79812- 

T12 

T9 


T1 


T13 
DOE/PC/79905— 

T13 

T14 

T15 
DOE/PC/79923— 

T12 

T13 

T14 

T15 

T16 

T17 

T18 

T19 

T20 
DOE/PC/79938— 

7 
DOE/PC/79997- 

T10 
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Abstract 
Number 


17:28749 


17:29499 
17:29500 


17:29687 
17:29866 
17:29501 
17:29502 
17:29503 


17:30216 
17:27739 


17:28018 
17:28019 


17:27740 
17:27628 


17:27741 
17:28123 


17:28460 


17:27393 
17:27394 
17:27395 


17:27396 
17:27397 
17:27398 
17:27399 
17:27400 
17:27401 


17:27257 
17:27256 


17:27402 
17:28122 


17:27403 


17:27360 
17:27361 
17:27362 


17:27258 
17:27259 
17:27260 
17:27261 
17:27262 
17:27263 
17:27264 
17:27265 
17:27266 


17:27267 


17:27366 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See DOE/EA-0732 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmm im 
—s 


88 888 8 


mmmmm im 
$ 88888888 888 8 88 88 8888 
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Order 
Number 


DE92014073 


DE92018516 
DE92017984 


DE92017981 
DE92017913 
DE92018699 
DE92017988 
DE92018359 


DE92016227 
DE92016228 


DE92017396 
DE92017393 


DE92017536 


DE92004874 
DE91009109 


DE92016702 


DE92015744 
DE92015745 
DE92015747 


DE92016128 
DE92016129 
DE92016130 
DE92016131 
DE92016132 
DE92016133 


DE92018425 
DE92018422 


DE92016058 
DE92016847 


DE92016679 


DE92016656 
DE92016657 
DE92016658 


DE92018890 
DE92018891 
DE92018892 
DES2018893 
DE92018894 
DE92018898 
DE92018899 
DE92018966 
DE92018900 


DE92017806 


DE92015520 


Distribution 
Category 


PC-373 


MF-702 
MF-700; 
MF-703 


MF-703 
MF-814 
MF-702 
MF-703 
MF-702 


MF-406 
MF-814 


MF-247 
MF-247 


MF-810 


PC-814 
PC-500; 
PC-522; 
PC-523; 
PC-530 


MF-101 


MF-105 
MF-105 
MF-105 


MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 


MF-108 
MF-108 


MF-105 
PC-105 


MF-105 


MF-102 
MF-102 
MF-102 


MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 


PC-108 
MF-113 
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Number 


17:27367 
17:27368 
17:27369 
17:27370 
17:27363 
17:27364 
17:27365 


17:27272 
17:27268 
17:27269 
17:27270 
17:27271 
17:27490 
17:27273 
17:27404 
17:27405 
17:27275 
17:27276 
17:27277 
17:27278 
17:27274 
17:27169 
17:27170 
17:27171 

17:27172 
17:27173 
17:27174 
17:27175 
17:27176 
17:27177 
17:27406 
17:27407 
17:27408 
17:27491 

17:27492 
17:27493 
17:27279 
17:27178 
17:27371 

17:27372 
17:27179 
17:27180 
17:27373 
17:27280 
17:27467 
17:27468 
17:27469 


17:27470 
17:27462 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE92015521 
DE92015522 
DE92015523 
DE92018889 
DE92015516 
DE92015517 
DE92015526 


DE92016989 
DE92016985 
DE92016986 
DE92016987 
DE92016988 
DE92018325 
DE92018088 
DE92018702 
DE92018454 
DE92015458 
DE92015460 
DE92015461 

DE92015462 
DE92015457 
DES2016136 
DE92016137 
DE92016138 
DE92016139 
DE92016140 
DE92016141 

DE92016142 
DE92015625 
DE92015920 
DE92016145 
DE92016148 
DE92016150 
DE92017807 
DE92017308 
DE92016661 

DE92018523 
DE92015589 
DE92015513 
DE92018967 
DE92018327 
DE92016605 
DE92015437 
DE92017922 
DE92015448 
DE92015449 
DE92015451 


DE92015452 
DE92015441 


DOE/PC/88948- 


Distribution 
Category 


MF-113 
MF-113 
MF-113 
MF-113 
MF-113 
MF-113 
MF-113 


MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-104 
MF-108 
PC-105 
PC-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 
PC-113 
PC-102 
MF-105 
MF-105 
MF-105 
PC-104 
MF-104 
MF-103 
MF-102 
MF-102 
MF-102 
MF-113 
MF-113 
MF-113 
MF-102 
MF-108 
MF-113 
MF-113 
MF-113 


MF-113 
MF-113 
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Abstract 
Number 


17:27463 
17:27464 
17:27465 
17:27466 


17:27409 
17:27410 
17:27411 
17:27412 
17:27413 
17:27414 


17:27415 
17:27416 


17:27417 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
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mmmmmom 
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Order 
Number 


DE92015443 
DE92015444 
DE92015445 
DE92015446 


DE92018216 
DE92018217 
DE92018218 
DE92018191 
DE92018219 
DE92018220 


DE92018214 
DE92018215 


DE92016848 


Distribution 
Category 


MF-113 
MF-113 
MF-113 
MF-113 


MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 


MF-105 
MF-105 


PC-105 


mm 
“a of 


17:27418 OSTI; NTIS; GPO Dep. DE92018086 MF-104 


8 88 88 


17:27419 OSTI; NTIS; GPO Dep. 


—_ 


DE92018484 MF-104 
17:27281 OSTI; NTIS; GPO Dep. 


_ 


17:27420 
17:27421 
17:27422 
17:27423 
17:27424 


17:27184 
17:27185 
17:27181 
17:27182 
17:27183 


17:27282 
17:27283 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmmmmnm mm m 
Se 


mmmm im 
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DE92017971 MF-113 


DE92018755 
DE92018754 
DE92018753 
DE92018752 
DE92018751 


DE92015755 
DE92015756 
DE92015752 
DE92015753 
DE92015754 


DE92015782 
DE92015783 


MF-105 
MF-105 
MF-105 
MF-105 
MF-105 


MF-105 
MF-105 
MF-105 
MF-105 
MF-105 


MF-108 
MF-108 


-99: 
.99: 
-99: 
-99: 
.99: 
-99: 
.99: 
-99: 
.99: 
.99: 
.99: 
.99: 
.99: 
-99: 


mmm 
—_ st os 


17:27284 OSTI; NTIS; GPO Dep. DE92015784 MF-108 


17:27425 OSTI; NTIS; GPO Dep. 


a 


8 8 8 


DE92017638 MF-105 


17:27494 OSTI; NTIS; GPO Dep. DE92016676 MF-103 


17:27286 OSTI; NTIS; GPO Dep. 


17:27287 
17:27285 


17:27288 
17:27289 
17:27290 
17:27291 


17:27296 
17:27292 
17:27293 
17:27294 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmmm im 
—_ A = 


st ot ot 


DE92017307 MF-102 


DE92018304 
DE92015424 


DE92018432 
DE92018436 
DE92018437 
DE92018438 


DE92016127 
DE92016632 
DE92016123 
DE92016124 


MF-102 
MF-102 


MF-102 
MF-102 
MF-102 
MF-102 


MF-113 
MF-113 
MF-113 
MF-113 


ee ee 


17:27295 OSTI; NTIS; GPO Dep. DE92016125 MF-113 


17:27495 OSTI; NTIS; GPO Dep. 


_ 


DE92016612 MF-104 
17:27297 OSTI; NTIS; GPO Dep. 


—_ 


DE92016675 MF-102 


17:27496 OSTI; NTIS; GPO Dep. 
17:27497 OSTI; NTIS; GPO Dep. 
17:27498 OSTI; NTIS; GPO Dep. 


DE92018314 MF-104 
DE92018313 MF-104 
DE92018308 MF-104 


—_- ot ot 


17:27298 OSTI; NTIS; GPO Dep. 


—_ 


DE92018486 MF-113 


17:27299 OSTI; NTIS; GPO Dep. 


DE92016166 MF-102 
17:27300 OSTI; NTIS; GPO Dep. 


DE92016607 MF-102 


m mm m mmm m m mmmm im mmmm 
—_ 


8 88 8 888 8 8 88888 8888 88 


17:27451 OSTI; NTIS; GPO Dep. 


—_ 


DE92018330 MF-101 
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Number 


T4 

T5 

Té6 

7 
DOE/PC/89783— 

TS 

Té6 
DOE/PC/89787- 

T4 
DOE/PC/89790- 

10 
DOE/PC/89805— 

T4 

T5 

7 

T8 
DOE/PC/89866— 

T3 

T8 
DOE/PC/89868— 

10 
DOE/PC/89876— 

T12 

T14 
DOE/PC/89877—- 

10 
DOE/PC/89879— 


T9 


Abstract 
Number 


17:27452 
17:27453 
17:27454 
17:27455 


17:27301 
17:27302 


17:27303 
17:27304 
17:27426 
17:27427 
17:27428 
17:27429 


17:27305 
17:27306 


17:27307 


17:27308 
17:27309 


17:27310 


17:27312 
17:27311 


17:27313 


17:27314 
17:27315 


17:27316 
17:27317 
17:27318 
17:27319 
17:27320 
17:27564 


17:27321 
17:27322 


17:27323 


17:27324 
17:27325 


17:27326 
17:27327 


17:27499 
17:27500 


17:27501 
17:27502 
17:27503 
17:27504 
17:27505 


17:27506 


17:27186 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE92018329 
DE92018328 
DE9201 8300 
DES92018301 


DE92018316 
DE92018315 


DE92016818 
DE92018452 
DE92016118 
DE92016119 
DE92016121 
DE92016122 


DE92015590 
DE92015595 


DE92017966 


DE92016114 
DE92016116 


DE92017296 


DE92016618 
DE92016617 


DE92018750 


DE92015658 
DE92015659 


DE92015666 
DE92016849 
DE92015671 
DE92018483 
DE92015447 
DE92016677 


DE92015538 
DE92015539 


DE92015949 


DE92015508 
DE92015510 


DE9201 8684 
DE92017645 


DE92018228 
DE92018212 


DE92017910 
DE92017908 
DE92017907 
DE92017963 
DE92017906 


DE92016806 


DE92018409 


DOE/PC/90166— 


Distribution 
Category 


MF-101 
MF-101 
MF-101 
MF-101 


MF-108 
MF-108 


MF-125 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 


MF-108 
MF-108 


MF-108 


MF-108 
MF-108 


MF-108 


MF-108 
MF-108 


MF-113 


MF-102 
MF-102 


MF-106 
PC-108 
MF-108 
MF-109 
MF-108 
MF-108 


MF-108 
MF-108 


MF-108 


MF-108 
MF-108 


MF-108 
MF-108 


MF-104 
MF-104 


MF-104 
MF-104 
MF-104 
MF-104 
MF-104 


PC-113 


MF-102 
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Abstract 
Number 


17:27187 
17:27188 


17:27189 
17:27190 
17:27471 
17:28494 
17:28495 
17:28496 
17:28497 
17:27374 
17:27375 
17:28498 
17:28499 
17:28500 
17:27328 
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OSTI; NTIS; GPO Dep. 
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DE92018411 
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DE92017925 
DE92015662 
DE92016608 
DE92016609 
DE92016610 
DE92018087 
DE92017964 
DE92018305 
DE92015532 
DE92015533 
DE92015534 
DE92017968 
DE92015647 
DE92015646 
DE92018439 
DE92017297 
DE92015641 
DE92017974 
DE92017921 
DE92017935 
DE92017970 


DE92018419 
DE92018420 


DE92013799 


DE92017882 
DE92018312 


DE92018085 
DE92016655 
DE92018882 
DE92018083 
DE92018479 
DE92016613 
DE92014201 


DE92015528 
DE92015529 


DE92017954 


DE92015626 


Distribution 
Category 


MF-102 
MF-102 


PC-102 
MF-113 
MF-115 
MF-112 
MF-112 
MF-112 
MF-112 
MF-113 
MF-103 
MF-112 
MF-112 
MF-112 
MF-113 
MF-108 
MF-108 
MF-109 
MF-102 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 


MF-105 
MF-105 


MF-105 


MF-105 
MF-105 


MF-104 
MF-104 
MF-108 
MF-108 
MF-108 
MF-105 
MF-102 


MF-113 
MF-113 


MF-109 


MF-102 
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Number 


DOE/PC/91293- 
2 
DOE/PC/91295— 


T3 
DOE/PC/91296— 


3 
DOE/PC/91297- 
3 


DOE/PC/91301-— 
3 
DOE/PC/91302- 
3 
DOE/PC/91303— 
T2 
DOE/PC/91308— 


2 
DOE/PC/91310- 

T2 
DOE/PC/91311— 

T2 
DOE/PC/91334— 

T35 

T36 
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T38 
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T42 
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DOE/PC/91345— 
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0103-P 

0104P 
DOE/PE/79095— 

T1 
DOE/PETC/TR- 

92/10 

92/9 
DOE/RL- 

89-29-Rev.1 
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Number 


17:27441 
17:27442 
17:27379 
17:27472 
17:27336 
17:27443 
17:27380 
17:27509 
17:27381 
17:28871 


17:27337 
17:27510 
17:27511 
17:27444 
17:27338 
17:27382 
17:27339 
17:27383 
17:27193 
17:27384 
17:27512 
17:27513 
17:27385 
17:27194 
17:27340 
17:27341 
17:27342 
17:27343 
17:27344 
17:27345 
17:27445 
17:27446 
17:27346 
17:27347 
17:27195 
17:27386 
17:27348 
17:27196 
17:27197 


17:27349 
17:27447 
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17:28893 
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OSTI; NTIS; GPO Dep. 
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OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
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Order 
Number 


DE92018759 
DE92018307 
DE92018306 
DE92017973 
DE92017647 
DE92018309 
DE92017972 
DE92015506 
DE92015628 
DE92015667 


DE92018396 
DE92018398 
DE92018397 
DE92018390 
DE92018389 
DE92018388 
DE92018387 
DE9201 8386 
DE92018385 
DE92018384 
DE9201 8364 
DE92018363 
DE92018248 
DE92018289 
DE92018290 
DE92018291 
DE92018292 
DE92018293 
DE92018295 
DE92018298 
DE92018299 
DE92018350 
DE92018351 
DE92018352 
DE92018353 
DE92018354 
DE92018355 
DE92018356 
DE92018360 


DE92015527 
DE92018395 
DE92016680 


DE92019108 
DE92019088 


DE92014908 


DE92019121 
DE9201 8655 


DE92015551 
DE92018160 


DOE/RW- 


Distribution 
Category 


MF-108 
MF-107 
MF-113 
MF-113 
MF-102 
MF-113 
MF-102 
MF-104 
MF-113 
MF-113 


MF-113 
MF-113 
MF-113 
MF-107 
MF-102 
MF-102 
MF-105 
MF-113 
MF-102 
MF-113 
MF-113 
MF-104 
MF-113 
MF-113 
MF-113 
MF-113 
MF-108 
MF-108 
MF-105 
MF-106 
MF-113 
MF-106 
MF-113 
MF-102 
MF-102 
MF-113 
MF-113 
MF-102 
MF-109 


MF-103 
MF-105 
MF-105 


MF-900 
MF-920 


MF-900 


PC-102 
PC-102 


MF-630 
MF-940 


90-08 17:29505 OSTI; NTIS; INIS; GPO Dep. 

90-28-Rev.1 17:27933 OSTI; NTIS; INIS; GPO Dep. 

92-26-1 17:29688  OSTI; NTIS; INIS; GPO Dep. 
DOE/RW- 

0223-Rev.1 17:27742 OSTI, PO Box 62, Oak Ridge, TN 37831 MF-13 


DE92018161 MF-902 
DE92018209 MF-702 
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DOE/RW- 
Report 
Number 


0223-Rev.4 
0264-REV.2 


Abstract 
Number 


17:27743 
17:27744 


Source of 
Availability 


OSTI; INIS 
OSTI; INIS 


Order 
Number 


T192016568 
TI92016569 


Distribution 
Category 


MF-840 
MF-840 


0268P-Rev.2 17:27745  OSTI; INIS T192016567 MF-840 
0270P 17:27746 OSTI; INIS TI92016565 MF-840 
0334P 17:27747 OSTI; INIS T192016566 MF-840 
0335P 17:27705 OSTI; INIS 192016564 MF-800 
0352 17:27748 OSTI; INIS T192016570 MF-820 
0365P 17:27721 OSTI (Free of Charge) T192016363 MF-800 
DOE/S— 
0094P 17:27749 OSTI; NTIS; GPO Dep. 
0095P 17:27199 OSTI; NTIS; GPO Dep. 
DOE/SF/18440- 


DE92016344 MF-900 
DE92016822 MF-900 


—_ 


17:30217  OSTI; NTIS; INIS; GPO Dep. 


— 


DE92018747 MF-426 


1 
DOE/SF/18861-— 


17:30218 OSTI; NTIS; GPO Dep. 
17:30219 OSTI; NTIS; GPO Dep. 


DE92018508 MF-706 
DE92018526 MF-700 


—_ 


_ 


17:30112 OSTI; NTIS; GPO Dep. DE92019273 MF-406 


17:30289 OSTI; NTIS; GPO Dep. 


as 


DE92019049 MF-700 


91-005-Vol.4-Rev.1.0 17:27750 OSTI; NTIS; INIS; GPO Dep. 

91-005-Vol.5-Rev.10 17:27751 OSTI; NTIS; INIS; GPO Dep. 
DPSPU- 

66-11-23 17:28318 OSTI; NTIS; GPO Dep. 

84-11-11-Rev. 17:27934 OSTI; NTIS; INIS; GPO Dep. 


DE92016819 MF-902 
DE92014821 MF-902 


—_> 


DE92018134 MF-706 
DE92016715 MF-702 


—_— 


DPST- 
81-283 
83-508 
83-508TL 
83-932 
84-847 
87-462 
88-947 
89-248 

DPSTM- 
87-700-2 

DPSTS— 
300-Rev.1 

DPW- 
5105 
5109 
5154 
5236 
5238 
5239 
5242 
5244 
5256 
5571 
5575 
5591 
5970 
5982 
6463 
6470 
6475 
6476 
6480 
6483 
6484 
6536 
6537 
6538 
6615 
6628 
6638 
6647 
6657 
6665 
6668 


17:27752 
17:29506 
17:29506 
17:27753 
17:29507 
17:27754 
17:28900 
17:28228 


17:28319 
17:27720 


17:28661 
17:28204 
17:28229 
17:28212 
17:28662 
17:28223 
17:27629 
17:28663 
17:28230 
17:28231 
17:28320 
17:27755 
17:27756 
17:28213 
17:28232 
17:28233 
17:28664 
17:28205 
17:28214 
17:28234 
17:28197 
17:28235 
17:28926 
17:28236 
17:27663 
17:28665 
17:27664 
17:28237 
17:28206 
17:30310 
17:27665 
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OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See DPST-83-508 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See WSRC-TN-21 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
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DE92016472 
DE92017938 


DE92016496 
DE92016895 
DE92017931 
DE92018140 
DE92018107 


DE92016801 


DE9201 8332 
DE92018331 

DE92017727 
DE92017726 
DE92017728 
DE92017725 
DE92017724 
DE92017723 
DE92017721 

DE92017326 
DE92017329 
DE92017331 

DE92017324 
DE92017325 
DE92016561 

DE92016562 
DE92019106 
DE92019107 
DE92017718 
DE92019110 
DE92019111 

DE92018669 
DE92019115 
DE92019116 
DE92017720 
DE92018671 

DE92018672 
DE92018674 
DE92018675 
DE92018676 
DE92018677 


MF-721 
MF-702 


MF-721 
MF-702 
MF-700 
MF-701 
MF-700 


MF-705 


MF-700 
MF-700 
MF-700 
MF-706 
MF-704 
MF-700 
MF-700 

MF-704 

MF-700 
MF-700 
MF-707 
MF-721 

MF-721 

MF-706 
MF-700 
MF-700 
MF-700 
MF-704 
MF-700 
MF-706 
MF-700 
MF-700 
MF-700 
MF-700 
MF-732 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
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6669 17:29003 OSTI; NTIS (US Sales Only); GPO Dep. 
6678 17:28666  OSTI; NTIS (US Sales Only); GPO Dep. 
6691 17:28927 OSTI; NTIS (US Sales Only); GPO Dep. 
6701 17:28667  OSTI; NTIS (US Sales Only); GPO Dep. 
6705 17:27630 OSTI; NTIS (US Sales Only); GPO Dep. 
6714 17:28207  OSTI; NTIS (US Sales Only); GPO Dep. 
6716 17:28238 | OSTI; NTIS (US Sales Only); GPO Dep. 
6727 17:28208 OSTI; NTIS (US Sales Only); GPO Dep. 
DTH-LV-MEDD- 
224 17:28053 OSTI; NTIS DE92540821 
228 17:28539 OSTI; NTIS DE92540822 
ECE/ENVWA- 
21 17:29362  OSTI; NTIS (US Sales Only); INIS DE92642273 
ECN-C— 
92-017 17:28445 OSTI; NTIS (US Sales Only); Also available DE92542205 
from the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG 
Petten (Netherlands) 
OSTI; NTIS (US Sales Only); Also available 
from the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG 
Petten (Netherlands) 
OSTI; NTIS (US Sales Only); Also available DE92542220 
from the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG 
Petten (Netherlands) 
OSTI; NTIS (US Sales Only); INIS; Also avail- DE92542204 
able from the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG 
Petten (Netherlands) 
OSTI; NTIS (US Sales Only); Also available DE92542184 
from the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG 
Petten (Netherlands) 
17:28016 | OSTI; NTIS (US Sales Only); Also available DE92542183 
from the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG 
Petten (Netherlands) 


DE92018678 
DE92018340 
DE92018339 
DE92018338 
DE92018337 
DE92018336 
DE92018335 
DE92018334 


Mmmm mmm mm 
88888388 


17:29220 OSTI; NTIS (US Sales Only); Also available DE92542213 
from the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG 
Petten (Netherlands) 
OSTI; NTIS (US Sales Only); INIS; Also avail- DE92542196 
able from the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG 
Petten (Netherlands) 
OSTI; NTIS (US Sales Only); Also available DE92534657 
from the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG 
Petten (Netherlands) 
17:28872 | OSTI; NTIS (US Sales Only); Also available DE92542156 
from the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG 
Petten (Netherlands) 
OSTI; NTIS (US Sales Only); Also available DE92542195 
from the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG 
Petten (Netherlands) 
EEG- 
50 17:27729 See DOE/AL/58309-T1 
EGG- 
10617-1164 17:29508 OSTI; NTIS; INIS; GPO Dep. 
10617-1208 17:27935 OSTI; NTIS; GPO Dep. 
10617-2150 17:28712 OSTI; NTIS; GPO Dep. 
10617-5101 17:29022 OSTI; NTIS; GPO Dep. 
2626-Vol.2 17:28343 See NUREG/CR-4356-Vol.2 
2656 17:27757 OSTI; NTIS; INIS; GPO Dep. 
2672 17:29174 OSTI; NTIS; INIS; GPO Dep. 
2682-Vol.2 17:28352 See NUREG/CR-6009-Vol.2 


DE92018951 MF-702 
DE92017595 MF-702 
DE92017377 MF-404 
DE92018189 MF-406 
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DE92016826 MF-902 
DE92019096 MF-507 


mm mmmim 


— 


ERA Vol. 17, No. 10 851 





EGG-ACTP- 


Report Abstract 
Number Number 


Source of GPO Order 
Availability Dep. Number 


EGG-ACTP- 
10144 17:27962 
EGG-CATT- 
10183 17:30338 
EGG-CODP- 
10201 17:30339 OSTI; NTIS; GPO Dep. E 1.99: 
10230 17:30340 OSTI; NTIS (documentation only); ESTSC (com- —_E 1.99: 
plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 
OSTI; NTIS (documentation only); ESTSC (com- _—_E 1.99: 
plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE92018092 


OSTI; NTIS; GPO Dep. E 1.99: DE92017982 


DE92018056 
DE92018045 


10273 17:30341 DE92018041 


EGG-EP- 
10152 
9701 

EGG-ESQ- 
10185 

EGG-FSP- 
10166 
10245 
10315 

EGG-GEO- 
10159 
10274 

EGG-M- 
90412 
91248 
91258 
91298 
91307 
91365 
91394 
91402 
91416 
91419 
91423 
91452 
91455 
91481 
91504 
91507 
91537 
91538 
91550 
91626 
91631 
91653 
92003 
92005 
92006 
92038 
92051 
92063 
92067 
92071 
92090 
92097 
92111 
92134 
92186 
92226 
92235 
92236 
92264 
92274 
92287 
92300 
92301 
92304 
92308 
92331 
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17:28627 
17:28382 


17:27758 


17:30258 
17:30259 
17:30260 


17:29364 
17:29509 


17:28993 
17:28321 
17:28322 
17:28668 
17:28713 
17:29510 
17:27759 
17:28928 
17:29511 
17:27760 
17:27761 
17:27928 
17:28929 
17:27936 
17:27706 
17:28323 
17:28324 
17:27707 
17:28215 
17:28173 
17:28930 
17:28325 
17:28059 
17:28060 
17:28714 
17:28831 
17:27762 
17:28326 
17:28174 
17:29512 
17:28224 
17:27763 
17:27764 
17:28327 
17:27765 
17:27766 
17:28328 
17:28329 
17:28750 
17:28330 
17:28932 
17:28933 
17:28897 
17:27767 
17:29175 
17:30311 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


mim 
ok at 


- 


mmm m 
sesessessesssesesssses 88 888 8 88 


—~ —s — 


mm 
—_ 


ah ok od ob ob oh ok ek oh ek ek ok ok ok ok ok ok ot ob of oh ot of oh ok ot 


mmmmmmm meme mmm mmm 


eee ek ee eek ek ek ek ek ek tk wt ot th ot ot ot 


SSessesessssessssesessss 


DE92018055 
DE92017993 


DE92018054 


DE92018051 
DE92017995 
DE92018044 


DE92018048 
DE92018038 


DE92017846 
DE92017883 
DE92017942 
DE92018022 
DE92017859 
DE92017841 
DE92017842 
DE92017854 
DE92017857 
DE92017889 
DE92017899 
DE92017944 
DE92017853 
DE92017840 
DE92017900 
DE92017919 
DE92017887 
DE92017939 
DE92018032 
DE92018017 
DE92018029 
DE92018034 
DE92017897 
DE92017896 
DE92017877 
DE92018018 
DE92017843 
DE92017855 
DE92018021 
DE92017851 
DE92017878 
DE92017920 
DE92017848 
DE92017884 
DE92017888 
DE92018016 
DE92018031 
DE92017844 
DE92018015 
DE92017946 
DE92017916 
DE92018019 
DE92018028 
DE92018033 
DE92018014 
DE92017947 


MF-333 
MF-212 


MF-902 


MF-423 
MF-420 
MF-405 


MF-707 
MF-902 


MF-310 


MF-520 
MF-704 
MF-406 
MF-903 
MF-902 
MF-820 
MF-902 
MF-940 
MF-902 


MF-820 
MF-940 
MF-820 


MF-523 
MF-820 


MF-528 
MF-406 


MF-251 
MF-251 
MF-704 
MF-523 
MF-902 
MF-400 
MF-528 
MF-403 


MF-940 
MF-510 


MF-940 
MF-902 


MF-406 
MF-743 
MF-906 


MF-906 
MF-900 





Report Abstract Source of 
Number Number Availability 


® 
8 


Order 
Number 


g 


92339 17:27768 OSTI; NTIS; GPO Dep. 

92342 17:27769 OSTI; NTIS; INIS; GPO Dep. 

92381 17:28934  OSTI; NTIS; GPO Dep. 
EGG-MS- 


8848 17:28178 OSTI; NTIS; INIS; GPO Dep. 
EGG-NE- 

10145 17:28331  OSTI; NTIS; INIS; GPO Dep. 

10237 17:28994 OSTI; NTIS; INIS; GPO Dep. 

10257 17:28239 OSTI; NTIS; INIS; GPO Dep. 

10263 17:28332  OSTI; NTIS; INIS; GPO Dep. 

10280 17:28240 OSTI; NTIS; GPO Dep. 
EGG-SSRE- 


10102 17:28179 OST; NTIS; INIS 192017832 
EGG-WM- 


10146 17:27771 OSTI; NTIS; INIS; GPO Dep. 
10154 17:27937 OSTI; NTIS; INIS; GPO Dep. 


DE92018035 
DE92018012 
DE92017849 


-~—s 


_ 


DE92017983 


DE92018047 
DE92017994 
DE92018042 
DE92018052 
DE92018043 


mmmmmnm mm mmm 
sess 8 888 


~~ tt ot 


DE92017992 
DE92018037 


mm 
7 = 


10188 17:27772 | OSTI; NTIS; INIS; GPO Dep. 
7375 17:27770 OSTI; NTIS; GPO Dep. 
EGG-WTD- 
10037 17:27777 OSTI; NTIS; INIS; GPO Dep. 
10058 17:27778 OSTI; NTIS; INIS; GPO Dep. 
10092 17:27779 OSTI; NTIS; INIS; GPO Dep. 
10105 17:27780 OSTI; NTIS; INIS; GPO Dep. 
10143 17:27781 | OSTI; NTIS; INIS; GPO Dep. 
10172 17:27782 | OSTI; NTIS; INIS; GPO Dep. 
10194 17:27783 OSTI; NTIS; INIS; GPO Dep. 
10255 17:27784 OSTI; NTIS; INIS; GPO Dep. 
10256 17:28794 OSTI; NTIS; INIS; GPO Dep. 
9422-Rev.1 17:27773 | OSTI; NTIS; INIS; GPO Dep. 
9876 17:30342  OSTI; NTIS; INIS; GPO Dep. 
9928 17:27774 OST; NTIS; INIS; GPO Dep. 
9985-Vol.3 17:27775 OST; NTIS; INIS; GPO Dep. 
17:27776 OSTI; NTIS; INIS; GPO Dep. 


DE92018046 
DE92018595 


mm 
at of 


DE92017990 
DE92018049 
DE92018036 
DE92017985 
DE92018053 
DE92018050 
DE92017998 
DE92017996 
DE92017997 
DE92017999 
DE92017864 
DE92018001 
DE92018039 
DE92018000 


8 88 sBeeseseessess 8 


17:29513 | OSTI; NTIS; INIS; GPO Dep. 


DE92016518 
17:29742 OSTI; NTIS; INIS; GPO Dep. 


DE92016519 


_~ 


E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 


1028-Vol.4 17:29514  OSTI; NTIS; GPO Dep. DE92016239 

ENEA-RT-AMB— 
91-01 17:29023  OSTI; NTIS (US Sales Only); INIS DE92544835 
91-02 17:29800  OSTI; NTIS (US Sales Only) DE92544777 
91-09 17:28540  OSTI; NTIS (US Sales Only) DE92544775 
91-10 17:28406  OSTI; NTIS (US Sales Only); INIS DE92544833 
91-20 17:29515  OSTI; NTIS (US Sales Only) DE92544774 
91-22 17:28375  OSTI; NTIS (US Sales Only); INIS DE92544832 
91-27 17:29221  OSTI; NTIS (US Sales Only); INIS DE92544838 

ENEA-RT-INN- 


90-37 17:29063  OSTI; NTIS (US Sales Only); INIS DE92544830 
ES/CNPE- 


92/1 17:28935  OSTI; NTIS; INIS; GPO Dep. .99: DE92017986 
ES/CSET- 


2/R1 17:27938  OSTI; NTIS; INIS; GPO Dep. .99: DE92017341 
ES/ER- 


36-D3 17:29503 See DOE/OR-1029-D3 

ES/ER/TM- 
14 17:29516 OSTI; NTIS; INIS; GPO Dep. .99: DE92018075 
31 17:29517 OSTI; NTIS; INIS; GPO Dep. 99: DE92018736 


34 17:30401 OSTI; NTIS; GPO Dep. .99; DE92017342 
ESH-EMS-— 


91-0089 17:29518 | OSTI; NTIS; GPO Dep. 99: DE92017876 
ESTSC-— 


000156IBMPCO00 17:30343 ESTSC 
0002981433100 17:30344 ESTSC 
000334IBMPC00 17:30345 ESTSC 
000335D865000 17:30346 ESTSC 
0003970760000 17:30347. ESTSC 
000405CY00100 17:30348 ESTSC 
000405D0VAX00 17:30349 ESTSC 
0004051308100 17:30350 ESTSC 
000410CY00100 17:30351 ESTSC 


—_ 
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ESTSC-— 


Report Abstract Source of GPO Order 
Availability Dep. Number 


Number Number 


854 


000410D0VAX00 
0004 10SUN0000 
000428C Y00000 
000428D078000 
000428IBMPCO00 
000432D500000 
000432IRS4D00 
000432SPARCO00 
000437D500000 
000437SPARCO0O0 
000438IBMPCO00 
0004421037000 
0004451PCXT00 


000446U1 10600 
0004490760000 


000450C660000 
0004511036000 
0004521037000 


000455D0VAX00 


ESTSC/NRC- 


0000021B38601 
000005IBMPC01 
0000571036000 
000204CY00200 
0004040007600 
000404CYOMPOO0 
0004041PS0200 


ETDE-mf— 


92539321 

92547881 

92547893 
92547896 
92547898 
92547918 
92547919 
92547930 
92547933 
92547935 
92557799 
92557801 

92557817 
92557818 
92557831 

92557841 

92557842 
92557845 
92557848 
92557851 

92557852 
92557868 
92557871 

92557882 
92557885 
92557959 
92557960 
92558015 
92558016 
92558017 
92558018 
92558019 
92558196 
92558197 
92558212 
92558276 


ETEC— 


91-20070 


17:30352 
17:30353 
17:30354 
17:30355 
17:30356 
17:30357 
17:30358 
17:30359 
17:30360 
17:30361 
17:30362 
17:30363 
17:30364 


17:30365 
17:30366 


17:30367 
17:30368 
17:30369 
17:30370 


17:30371 
17:30372 
17:30373 
17:30374 
17:30375 
17:30376 
17:30377 


17:28039 
17:28541 

17:27457 
17:28610 
17:28542 
17:27200 
17:28387 
17:29020 
17:28390 
17:27201 

17:28114 
17:29365 
17:29366 
17:28621 

17:28115 
17:28669 
17:29854 
17:28441 

17:29367 
17:28027 
17:28582 
17:28467 
17:29867 
17:27351 

17:28442 
17:29368 
17:28910 
17:29369 
17:27202 
17:29519 
17:29224 
17:29370 
17:28407 
17:28670 
17:28461 
17:27473 


17:27417 
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ESTSC; Lawrence Livermore National Lab. 

ESTSC 

ESTSC 

ESTSC; Los Alamos National Laboratory 

ESTSC 

ESTSC 

ESTSC 

ESTSC 

ESTSC 

ESTSC 

ESTSC 

ESTSC 

RADIATION SHIELDING INFORMATION CEN- 
TER 

ESTSC 

RADIATION SHIELDING INFORMATION CEN- 
TER 

RADIATION SHIELDING INFORMATION CEN- 
TER 

RADIATION SHIELDING INFORMATION CEN- 
TER 

RADIATION SHIELDING INFORMATION CEN- 
TER 

ESTSC 


ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTi; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DOE/PC/89653-T3 


DE92539321 

DE92547881 

DE92547893 

DE92547896 
DE92547898 
DE92547918 
DE92547919 
DE92547930 
DE92547933 
DE92547935 
DE92557799 
DE92557801 

DE92557817 
DE92557818 
DE92557831 

DE92557841 

DE92557842 
DE92557845 
DE92557848 
DE92557851 

DE92557852 
DE92557868 
DE92557871 

DE92557882 
DE92557885 
DE92557959 
DE92557960 
DE92558015 
DES2558016 
DE92558017 
DE92558018 
DE92558019 
DE92558196 
DE92558197 
DE92558212 
DE92558276 





Report 
Number 


EUR- 


12540. 
13013/1 


71477-Del. 
71736-Del. 
72358-Del. 
72665-Del. 
72984-Del. 


73270 
73575 
73854 
74058 
74331 


74585-Del. 
74881-Del. 
75122-Del. 
75414-Del. 
75685-Del. 
75945-Del. 
76476-Del. 
76688-Del. 


76922 
77180 


77440-Del. 


80948 
84213 
87470 


HM-B- 


496 


Abstract 
Number 


17:30246 
17:28333 


17:28516 


17:30252 
17:30253 
17:30254 
17:30255 


17:29729 
17:27785 


17:28443 
17:27932 


17:29064 
17:29065 


17:29176 
17:29983 
17:29948 
17:29984 


17:27404 


17:30220 
17:30221 
17:30261 
17:30222 
17:30223 
17:30224 
17:30225 
17:30226 
17:30227 
17:30262 
17:30263 


17:28873 
17:29520 


17:28241 
17:28242 
17:28243 
17:28244 
17:28245 
17:28246 
17:28247 
17:28248 
17:28249 
17:28250 
17:28251 
17:28252 
17:28253 
17:28254 
17:28255 
17:28256 
17:28257 
17:28258 
17:28259 
17:28260 
17:28261 
17:28262 
17:28263 
17:28264 
17:28265 


17:30127 


Source of 
Availability 


See AECL-10042 
OSTI; NTIS (US Sales Only); INIS 


See DOE/MC/23270-T1 


See DOE/ER-0552T 
See DOE/ER-0553T 
See DOE/ER-0554T 
See DOE/ER-0555T 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
See DOE/EA-0593 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DOE/PC/88851-T2 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


_~_ 


mmmmnm mm 
$888 88 


OnmMmM Mmmm mmm im 
gb ab ob ob ob oD od ob oo ob oS 


Mmmmmmmmmmmmmm mmm mmm mm mmm 
Seessssesssssessssssssses 


DE92017989 
DE92016516 


DE92547920 


DE92017736 
DE92019338 


DE92018303 
DE92018302 
DE92016764 
DE92018636 


DE92016572 
DE92016247 
DE92016249 
DE92016256 
DE92016257 
DE92016251 
DE92016250 
DE92017704 
DE92018541 
DE92018885 
DE92018884 


DE92558198 
DE925481 85 


DE92018836 
DE92018847 
DE92018839 
DE92018844 
DE92018837 
DE92018848 
DE92018693 
DE92018838 
DE92018691 

DE92018841 

DE92018694 
DE92018695 
DE92018696 
DE92018690 
DE92018692 
DES2018697 
DE9201 8843 
DE92018842 
DE92018849 
DE92018698 
DE92018801 

DE92018840 
DE92018629 
DE92018861 
DE92018862 


DE92558326 
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MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-500 
MF-900 
MF-900 





855 


HPR- 


Report 


88-001 


HW- 


19499 
33200-Del. 
33585-Del. 
33698 
33962-Del. 
35530-Del. 
36021 
36440-Del. 
36928-Del. 
39260-Del. 
40692-Del. 
40703 
43137-Del. 
45707-DEL. 
46066-Del. 
46432-Del. 
47056-DEL. 
47675-Del. 
47858-Del. 
47943-Del. 
49826 
50368-Del. 
50584-Del. 
51067-Del. 
51703 
§3299-Del. 
53967-Del. 
54284 
54378 
55101-Del. 
55215-Del. 
56218-DEL. 
56399 
56972-Del. 
57640-Del. 
58019 
5805 1-Del. 
58153 
58244 
58661 
58686 
58783 
59041 
59107 
59456 
59578 
59930 
60595 
60992 
61399 
61414 
61756 
61789 
62214 
62621 
62864-Del. 
62937 
63331 
63727 
63753-Del. 
64091 
64122-Del. 
64418 
64580-Del. 
64634-Del. 
65075 


Abstract 
Number 


17:29521 


17:28267 
17:28268 
17:28269 
17:28270 
17:28271 
17:28272 
17:28334 
17:28273 
17:28274 
17:28275 
17:28276 
17:28277 
17:28278 
17:27666 
17:27631 

17:27667 
17:27668 
17:27669 
17:27632 
17:27633 
17:28279 
17:28280 
17:27670 
17:28281 

17:28282 
17:27634 
17:27671 

17:27635 
17:28283 
17:28284 
17:27672 
17:27673 
17:27674 
17:27675 
17:27676 
17:27636 
17:27677 
17:28285 
17:27637 
17:27638 
17:28286 
17:27639 
17:28287 
17:27640 
17:28288 
17:27641 

17:27642 
17:27643 
17:27644 

17:28289 
17:27645 
17:27646 
17:28290 
17:27647 
17:28209 
17:27678 
17:27648 
17:27649 
17:27650 
17:28291 

17:27651 

17:28292 
17:28293 
17:27652 
17:27653 
17:27654 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI:; NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 


i 


m 
_ 


SSSBBSBesseeseeesesssessesseessss 8 


Order 
Number 


DE92018533 


DE92019156 
DE92018625 
DE92018207 
DE92018829 
DE92019303 
DE92018206 
DE92018830 
DE92018624 
DE92017975 
DE92019306 
DE92018623 
DE92018831 
DE92019308 
DE92017587 
DE92018627 
DE92018628 
DE92017590 
DE92018631 
DE92018632 
DE92017588 
DE92019157 
DE92019158 
DE92019309 
DE92019159 
DE92018326 
DE92018310 
DE92018633 
DE92018634 
DE92018832 
DE92019160 
DE92019310 
DE92017589 
DE92018863 
DE92018864 
DE92018850 
DE92018857 
DE92018858 
DE92018859 
DE92017591 
DE92018860 
DE92018200 
DE92018196 
DE92018201 
DE92018202 
DE92018194 
DE92018195 
DE92018197 
DE92018203 
DE92018193 
DE92019161 
DE92018204 
DE92019162 
DE92019163 
DE92018198 
DE92019164 
DE92019311 
DE92018199 
DE92018341 
DE92018342 
DE92019165 
DE92018343 
DE92019166 
DE92019167 
DE92018845 
DE92018344 
DE92018345 


Distribution 
Category 


MF-707 


MF-711 

MF-900 
MF-700 
MF-520 
MF-900 
MF-700 

MF-520 

MF-900 

MF-900 

MF-900 
MF-900 
MF-711 

MF-900 
MF-510 
MF-700 
MF-510 
MF-510 
MF-510 
MF-700 
MF-700 

MF-510 
MF-711 

MF-510 

MF-510 
MF-510 
MF-500 
MF-510 
MF-500 
MF-520 
MF-510 
MF-510 

MF-510 
MF-711 

MF-510 
MF-510 
MF-700 
MF-501 

MF-510 
MF-700 
MF-500 
MF-500 
MF-520 
MF-500 
MF-520 
MF-510 
MF-520 
MF-520 
MF-520 
MF-520 
MF-711 

MF-520 
MF-520 
MF-711 

MF-520 
MF-520 
MF-510 
MF-520 
MF-520 
MF-520 
MF-711 
MF-520 
MF-711 
MF-711 
MF-500 
MF-520 
MF-520 


a tk ek et ot 
a ach ach ck uh ab oh Gh uh Gh ab ob cBah ab ob eb ch Sh ot ob ahi ed oh oh el ob oh ok oh oh 6h ot nb oh 6B od ob OP ab of ok ok oP oh 8 Oh ah wh Sh Oi eh OS ED a ee SS See 
—_~ 


65510 17:27655  OSTI; NTIS (US Sales Only); GPO Dep. 


DE92018346 MF-520 
65924 17:28294  OSTI; NTIS (US Sales Only); GPO Dep. 


DE92019017 MF-711 


Mmmm eM mmimimimmmmmm 
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Report 
Number 


65994 
66324 
66685 
66988 
69074-RD 
7-283 
73304 
74176 
75609 
89085 
IAEA-AL- 
044 


IAEA-ILMR-REPORT- 


48. 
IAEA-INFCIRC- 
254(Rev.1/Pt.1) 


401(Add.1) 
407 

408 

IAEA-NDS— 

0(Rev.92/5) 
100(Rev.4) 
102 

105 

106 
107(Rev.6) 
61(Rev.1) 
90(Rev.5) 


5948-F 


IAEA-TECDOC— 


647 
649 
651 
653 
654 
655 
656 
658 
ic- 

91/386 
91/397 
92/100 
92/101 
92/102 
92/103 
92/104 
92/106 
92/107 
92/109 
92/110 
92/111 
92/112 
92/113 
92/114 
92/115 
92/116 
92/118 
92/119 
92/121 
92/123 
92/125 
92/50 
92/52 
92/54 
92/70 
92/72 
92/73 
92/74 
92/75 
92/77 


Abstract 
Number 


17:27656 
17:27657 
17:28295 
17:27658 
17:27679 
17:28266 
17:28296 
17:28297 
17:28298 
17:27680 


17:29689 
17:29689 


17:27991 
17:27963 
17:28631 
17:27992 


17:30402 
17:30071 
17:30072 
17:30073 
17:30074 
17:30075 
17:30069 
17:30070 


17:29743 


17:29801 
17:28901 
17:29759 
17:27786 
17:27787 
17:27788 
17:27789 
17:28124 


17:29949 
17:29985 
17:29882 
17:28752 
17:29933 
17:29934 
17:29952 
17:30119 
17:30312 
17:29883 
17:30010 
17:29372 
17:29935 
17:29884 
17:29885 
17:29936 
17:29953 
17:29954 
17:30120 
17:29937 
17:28672 
17:29886 
17:29918 
17:28671 
17:29919 
17:29920 
17:29921 
17:29922 
17:29923 
17:29924 
17:29897 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO 
OSTI; NTIS (US Sales Only); GPO 
OSTI; NTIS (US Sales Only); GPO 
OSTI; NTIS (US Sales Only); GPO 
OSTI: NTIS (US Sales Only); G 
OSTI; NTIS (US Sales Only); G 
OSTI; NTIS (US Sales Only); G 
OSTI; NTIS (US Sales Only); G 


OSTI: NTIS (US Sales Oniy): GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
See IAEA-AL-044 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


® 
8 


g 


MMM Mmm mmm im 
8888888888 


Order 
Number 


DE92018347 
DE92018205 
DE92019144 
DE92018348 
DE92019145 
DE92019154 
DE92019147 
DE92018833 
DE92018834 
DE92018835 


DE92638116 


DE92642546 
DE92642551 
DE92642552 
DE92642547 


DE92642553 
DE92642646 
DE92642654 
DE92642652 
DE92642655 
DE92642647 
DE92642648 
DE92642649 


DE92640690 


DE92638224 
DE92640060 
DE92640570 
DE92641189 
DE92641170 
DE92642437 
DE92642438 
DE92642356 


DE92641490 
DE92641548 
DE92642556 
DE92642145 
DE92642587 
DE92642588 
DE92641477 
DE92642676 
DE92642555 
DE92642557 
DE92642600 
DE92642213 
DE92642591 
DE92642558 
DE92642559 
DE92642586 
DE92642593 
DE92642592 
DE92642677 
DE92642589 
DE92642126 
DE92642560 
DE92641336 
DE92637899 
DE92641439 
DE92641337 
DE92641338 
DE92641339 
DE92641340 
DE92641341 
DE92641324 
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ic 


Distribution 
Category 


MF-520 
MF-520 
MF-711 
MF-520 
MF-711 
MF-711 
MF-706 
MF-711 
MF-500 
MF-711 
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92/004 
IFSR- 
551 
559 
IFT-P— 
005/92 
006/92 
007/92 
008/92 
009/92 
036/91 
037/91 
038/91 
039/91 
040/91 
IFVE-OEF— 
91-50 
IGT- 
11089-65 
HEP-OEF— 
91-134 


IHEP-OEIUNK- 


91-156 


INIS-JP— 
006 


Abstract 
Number 


17:30104 
17:29925 
17:29926 
17:29927 
17:30105 
17:30228 
17:29928 
17:28715 
17:29929 
17:28751 
17:28716 
17:29950 
17:29951 
17:29930 
17:29986 
17:29931 
17:29881 
17:29987 
17:30378 
17:29932 


17:27599 
17:29868 


17:30215 
17:30257 


17:30032 
17:30033 
17:29988 
17:29955 
17:30034 
17:30196 
17:29989 
17:30197 
17:29956 
17:29938 


17:29990 
17:27616 
17:29177 
17:29991 
17:29974 
17:28395 
17:28381 
17:30296 


17:28180 
17:29803 
17:29522 
17:28335 
17:29804 
17:28167 


17:28185 
17:28717 
17:27624 
17:27625 
17:28795 
17:29805 
17:29178 
17:28796 


17:30313 
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Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 
OSTI; NTIS 


See DOE/ET/53088-551 
See DOE/ET/53088-559 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
See DOE/MC/1 1089-65 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See DESY-92-042 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 


Order 
Number 


DE92641715 
DE92641342 
DE92641343 
DE92641344 
DE92641716 
DE92642663 
DE92641345 
DE92642136 
DE92641346 
DE92642142 
DE92642137 
DE92642594 
DE92641478 
DE92641347 
DE92642597 
DE92641348 
DE92641290 
DE92641528 
DE92642554 
DE92641349 


DE92540973 
DE92541025 


DE92641630 
DE92641587 
DE92641566 
DE92641465 
DE92641588 
DE92642078 
DE92641567 
DE92642079 
DE92641466 
DE92642590 


DE92638925 


DE92638643 


DE92638926 


DE92548241 
DE92539238 
DE92548183 


DE92638710 
DE92640603 
DE92640388 
DE92641264 
DE92640551 
DE92640901 


DE91635685 
DE92640219 
DE92640076 
DE92640709 
DE92639946 
DE92640557 
DE92640943 
DE92639947 


DE92556717 


Distribution 
Category 





Report 
Number 


INIS-mf- 
13197 
13210 
13242 
13304 
13314 
13315 
13316 
13317 
13318 
13319 
13320 
13321 
13322 
13323 
13324 
13326 
13327 
13328 
13329 
13330 
13332 
13334 
13335 
13339 
13340 
13343 
13344 
14051 
14052 
14061 
14067 
14068 
14070 
14072 
14073 
14075 
14076 
14077 
14078 

INS— 


923 
1OC-UNEP-IMO/GGE- 
3 


IPEN-PUB- 
316 
341 
342 
343 
B44 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
358 
359 
362 
363 
364 

IS-M- 
710 

IS-T- 
1535 
1539 
1567 


Abstract 
Number 


17:29691 
17:29525 
17:30314 
17:28813 
17:28428 
17:28429 
17:28630 
17:29696 
17:28814 
17:28815 
17:28408 
17:28875 
17:29845 
17:27582 
17:28816 
17:28430 
17:29545 
17:29697 
17:28817 
17:29869 
17:29870 
17:28216 
17:29786 
17:28336 
17:28337 
17:30315 
17:27999 
17:28843 
17:29821 
17:28054 
17:29822 
17:30316 
17:29702 
17:28158 
17:27794 
17:28681 
17:28219 
17:28142 
17:28439 


17:29939 
17:29703 


17:29192 
17:29045 
17:28143 
17:28144 
17:28145 
17:28146 
17:28147 
17:28148 
17:28338 
17:28171 
17:28149 
17:28150 
17:28151 
17:28902 
17:28767 
17:28844 
17:28903 
17:29787 
17:28226 
17:29823 


17:27203 
17:29957 


17:28682 
17:28880 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


Order 
Number 


DE926381 11 
DE92642187 
DE92641283 
DE92635885 
DE92641215 
DE92641221 
DE92641265 
DE92640491 
DE92639963 
DE92640027 
DE92640622 
DE92640055 
DE92640623 
DE92640627 
DE92639943 
DE92641222 
DE92640389 
DE92640499 
DE92001401 
DE92001403 
DE92001402 
DE92642284 
DE92642271 
DE92642417 
DE92642418 
DE92641284 
DE92642328 
DE92547877 
DE92547878 
DE92558035 
DE92547921 
DE92557872 
DE92557850 
DE92557873 
DE92557854 
DE92557855 
DE92557806 
DE92557830 
DE92557833 


DE92556706 
DE92640501 


DE92640952 
DE92642335 
DE92640845 
DE92640846 
DE92640847 
DE92640848 
DE92640849 
DE92640850 
DE92640851 
DE92640906 
DE92640852 
DE92640853 
DE92640854 
DE92640061 
DE92640067 
DE92639986 
DE92640062 
DE92640590 
DE92640599 
DE92640608 


DE92016300 
DE92018812 


DE92018804 
DE92018813 


MF-102 


MF-413 
MF-404 
MF-401 
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92-TE-TM-01 
IVO-A- 

01/92 

04/91 

05/91 
IvO-B- 

13/91 
iVO-INT— 

5 


6 
x 
8 
Yar 
91-37 
JAER-M- 
91-206 
91-208 
92-036 
92-038 
92-042 
92-043 
92-047 
92-048 
92-050 
92-061 
92-067 
92-068 
92-074 
JET-R- 
92-01 
92-02 
JINR-E- 
1-91-243 
2-90-308 
4-91-288 
JINR-N— 
3-49-91 
JINR-R- 
1-90-595 
1-91-36 
13-89-830 
13-90-218 
13-90-5114 
2-90-311 
2-90-523 
3-90-568 
JPL-D- 
9870 
Juet- 
2537 
2561 
K/AIS— 
274 
275 
KCP- 
613-4713 
613-4800 
613-4802 
613-4853 
613-4898 
KEK- 
91-12 
91-13 


Abstract 
Number 


17:28683 
17:28684 
17:28726 


17:30076 
17:30247 
17:30256 


17:29375 
17:29851 
17:28116 


17:29004 


17:28372 
17:28376 
17:28370 
17:28468 


17:30379 


17:30230 
17:30231 
17:30317 
17:28997 
17:28299 
17:28300 
17:27681 
17:27682 
17:28339 
17:28340 
17:28136 
17:28137 
17:28685 


17:30266 
17:30232 


17:30035 
17:30011 
17:30113 


17:30021 


17:29994 
17:29194 
17:29195 
17:29196 
17:29197 
17:30012 
17:30053 
17:30083 


17:28501 


17:28686 
17:28845 


17:27626 
17:27627 


17:28583 
17:29024 
17:28768 
17:30318 
17:29569 


17:29152 
17:29942 
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Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
See CFFTP-G—9093 
See DOE/ER-ITER—0005 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


—_ —_ 


mmmmm mm 
88888 88 


Order 
Number 


DE92018807 
DE92018808 
DE92018809 


DE92641655 


DE92540950 
DE92540951 
DE92540952 


DE92540953 


DE92540955 
DE92540954 
DE92540956 
DE92540957 


DE92641157 


DE92556731 
DE92556732 
DE92556671 
DE92556662 
DE92556672 
DE92556673 
DE92556708 
DE92556703 
DE92556674 
DE92556724 
DE92556726 
DE92556727 
DE92556729 


DE92641862 
DE92641818 


DE92638990 
DE92642599 
DE92639122 


DE92001400 


DE92638936 
DE92638647 
DE92638651 
DE92638652 
DE92638653 
DE92641575 
DE92639006 
DE92639039 


DE92016619 


DE92547972 
DE92548303 


DE92017740 
DE92017801 


DE92016858 
DE92017285 
DE92019192 
DE92016105 
DE92018735 


DE92556477 
DE92556707 


Distribution 
Category 


MF-404 
MF-401 
MF-404 





5002 
5006 
5007 
5011 
5014 
KFK-PUG- 


2 
KFKE- 

1991-28/A(prepr.) 
KlYal- 


90-18 
90-19 
90-25 
90-30 
90-38 
90-43 
90-44 
90-45 
90-47 
91-2 
91-26 
91-34 
92-5 
KTM/E- 
B-106 


11737-MS-Vol.1 


12031-M-Vol.2 
12031-M-Vol.3 
12221-MS 
12236-PR 
12311-C 
12317-MS 
12322-MS 
12326-MS 
12331-PR 
12334-PR 
12344-MS 
12351-MS 


Abstract 
Number 


17:28172 
17:30267 
17:28727 
17:30319 
17:29272 
17:29376 
17:28998 
17:27798 
17:27799 


17:29377 
17:30084 


17:28159 
17:28160 
17:28131 
17:28132 
17:30022 
17:29825 
17:30040 
17:30234 
17:30055 
17:30088 
17:28161 
17:30170 
17:30056 


17:27352 
17:27458 


17:28449 
17:28480 


17:27613 
17:27800 
17:27939 


17:29269 
17:28348 
17:28349 
17:27801 
17:28503 
17:29871 
17:30380 
17:27659 
17:30381 
17:29025 
17:27968 
17:27802 
17:28936 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS; GPO Dep. 


OST; NTIS; GPO Dep. 
See NUREG/CR-5673-Vol.2 
See NUREG/CR-5673-Vol.3 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mem 
8 8 


Order 
Number 


DE92548248 
DE92558325 
DE92557867 
DE92547975 
DE92548995 
DE92548296 
DE92548208 
DE92548981 
DE92548998 


DE92547938 
DE92639057 


DE92642394 
DE92642395 
DE92642363 
DE92642364 
DE92642602 
DE92001404 
DE92642603 
DE92642664 
DE92642643 
DE92642645 
DE92642396 
DE92642703 
DE92642644 


DE92540921 
DE92540922 


DE92540918 
DE92540920 


DE92540923 
DE92556718 
DE92018415 


DE92018091 


DE92015975 
DE92015348 
DE92017287 
DE92017554 
DE92017288 
DE92019191 
DE92017289 
DE92018407 
DE92017290 
DE92017124 


PC-940 
MF-713 
PC-903 
MF-905 
PC-732 
PC-905 
MF-900 
PC-940 
MF-814 
MF-700 


@ BERRRREERES 


12352-T 17:28846 OSTI; NTIS; GPO Dep. DE92017293 MF-706; 
MF-711 
DE92019299 PC-900; 


PC-760 


m mmm mmmmmmmm 


12384-MS 17:29270 OSTI; NTIS; GPO Dep. 


LA-UR- 
92-1145 17:29260 OSTI; NTIS; INIS; GPO Dep. 
92-1372 17:28097 OSTI; NTIS; GPO Dep. 
92-1424 17:28061 OSTI; NTIS; GPO Dep. 
92-1492 17:28062 OSTI; NTIS; GPO Dep. 
92-1675 17:29049 OSTI; NTIS; INIS; GPO Dep. 
92-1676 17:30268 OSTI; NTIS; GPO Dep. 


—_ 


DE92013550 MF-703 
DE92013432 MF-903 
DE92013427 MF-251 
DE92015206 MF-251 
DE92017415 MF-700 
DE92017414 MF-706; 
MF-741 
DE92015974 MF-706 
DE92015246 MF-705 
DE92017413 
DE92017410 MF-904 
DE92017407 MF-708 


—_ a ot ot ot ot 


$8888 888888 


92-1695 17:29134 OSTI; NTIS; GPO Dep. 
92-1707 17:30382 OSTI; NTIS; GPO Dep. 
92-1716 17:29135  OSTI; NTIS; INIS; GPO Dep. 
92-1779 17:28728 OSTI; NTIS; GPO Dep. 
92-1813 17:29720 OSTI; NTIS; GPO Dep. 


mmmmm mmmmmm 


ee a ee 
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LA-UR- 


Report 
Number 


92-1828 
92-1841 


92-1842 
92-1853 
92-1862 
92-1892 
92-1893 
92-1899 
92-1908 
92-1912 
92-1942 
92-1948 
92-1959 
92-1964 
92-1997 
92-1999 
92-2021 
92-2049 
92-2051 
92-2062 
92-2085 


92-2086 
92-2120 
92-2139 
92-2150 
92-2155 


92-2174 
92-2179 
92-2180 


92-2213 
92-2214 
92-2215 
92-2218 
92-2219 
92-2243 
92-2267 
92-2271 
92-2274 
92-2281 
92-2282 
92-2284 
92-2295 
92-2296 
92-2307 
92-2348 
92-2350 
92-2351 
92-2352 
92-2359 
92-2360 
92-2361 
92-2362 
92-2381 
92-2385 


92-2386 
92-2458 
92-2461 
92-2473 
92-2474 
92-2505 
92-2508 


LBL- 


27735 


Abstract 
Number 


17:29136 
17:28847 


17:28687 
17:29898 
17:28848 
17:27940 
17:28524 
17:30383 
17:30016 
17:28063 
17:29201 
17:29570 
17:28634 
17:28117 
17:30089 
17:30405 
17:29137 
17:29899 
17:29887 
17:28410 
17:29265 


17:29069 
17:27803 
17:30320 
17:30041 
17:28525 


17:29070 
17:29138 
17:29139 


17:27969 
17:27970 
17:27971 
17:29900 
17:29901 
17:29828 
17:30090 
17:29902 
17:30042 
17:27972 
17:27973 
17:29903 
17:30297 
17:27683 
17:29380 
17:29202 
17:27974 
17:29225 
17:29266 
17:27975 
17:27976 
17:27977 
17:29203 
17:28058 
17:27804 


17:30203 
17:28937 
17:30043 
17:29267 
17:28004 
17:30017 
17:27805 


17:27806 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


5 
38 


mm 
ak ob 


Mom mMM mmm mmm mmmmmmm 
8 88888 S8Bessssessssessess se 


eee ee eh ek ek tk th wt ot ot ot 


m mmmmm 
ab ob of ah oh 
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m 
8 


m 
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888888888 
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Order 
Number 


DE92017406 
DE92017405 


DE92017404 
DE92017530 
DE92017529 
DE92017521 
DE92017520 
DE92017519 
DE92017516 
DE92017524 
DE92017513 
DE92017512 
DE92017510 
DE92017509 
DE92017450 
DE92017449 
DE92018985 
DE92017834 
DE92017447 
DE92018984 
DE92017441 


DE92018982 
DE92018980 
DE92018978 
DE92018977 
DE92018897 


DE92018895 
DE92018888 
DE92018887 


DE92018870 
DE92018637 
DE92018368 
DE9201 8367 
DE92018375 
DE92018374 
DE92018382 
DE92018372 
DE92018371 
DE92018370 
DE9201 8369 
DE92018288 
DE92018496 
DE92018497 
DE92018499 
DE92018915 
DE92018991 
DE92018989 
DE92018990 
DE9201 8986 
DE92018906 
DE92018905 
DE92018904 
DE92018873 
DE9201 8606 


DE92018902 
DE92018610 
DE92018609 
DE92018600 
DE92018901 
DE92018997 
DE92018995 


DE92017026 


Distribution 
Category 


MF-910 
MF-901; 
MF-903 
MF-901 

MF-910 
MF-706 
MF-940 


MF-908 
MF-414 
MF-252 
MF-906 
MF-902 


MF-413 
MF-900 
MF-414 
MF-910 
MF-910 
MF-900 
MF-703; 
MF-700 
MF-414 
MF-706 
MF-S00 
MF-700 
MF-920; 
MF-213 
MF-414; 
MF-405 
MF-906; 
MF-406 
MF-906; 
MF-406 
MF-705 
MF-700 
MF-700 
MF-412 
MF-412 
MF-907 
MF-413 


MF-700 
MF-700 
MF-700 
MF-700 
MF-900 
MF-900 
MF-402 
MF-706 
MF-900 
MF-906 
MF-906 
MF-700 
MF-900 
MF-900 
MF-900 
MF-251 
MF-721; 
MF-706 
MF-910 
MF-607 
MF-413 
MF-703 
MF-910 
MF-414 
MF-940 


MF-815 


$8 8888888 Sesssssssssessss 


mm mmmmmmm 


—_— 


27738 17:29888  OSTI; NTIS; INIS; GPO Dep. DE92017081 MF-414 
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Report Abstract Source of GPO Order Distribution 

Number Number Availability Dep. Number Category 
27842 17:30406 OSTI; NTIS; GPO Dep. E 1.99: DE92017120 MF-405 
29290 17:30269 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92017087 MF-420 
30617 17:29571 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92017375 MF-814 
30713 17:29572 OSTI; NTIS; GPO Dep. E 1.99: DE92017111 MF-403 
30877 17:27863 See SAND-92-0659 
30989 17:28769 OSTI; NTIS; GPO Dep. E 1.99: DE92017114 MF-404 
31117 17:30407 OSTI; NTIS; GPO Dep. E 1.99: DE92016993 MF-405 
31172 17:29050 OSTI; NTIS; INIS; GPO Dep E 1.99: DE92017108 MF-414 
31181 17:27807 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92017084 MF-814 
31252 17:293881 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92016927 MF-407 
31427 17:30270 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92017109 MF-421 
31493 17:29730 OSTI; NTIS; GPO Dep. E 1.99: DE92017005 MF-405 
31533 17:29167 OSTI; NTIS; GPO Dep. E 1.99: DE92016923 MF-406 
31546 17:29746 OSTI; NTIS; INIS; GPO Dep E 1.99: DE92017024 MF-408 
31567 17:28770 OSTI; NTIS; GPO Dep. E 1.99: DE92017113 MF-404 
31578 17:28771 OSTI; NTIS; GPO Dep. E 1.99: DE92017119 MF-404 
31581 17:28911 OSTI; NTIS; GPO Dep. E 1.99: DE92017116 MF-406 
31584 17:29204 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92017101 MF-414 
31609 17:28772 OSTI; NTIS; GPO Dep. E 1.99: DE92017118 MF-404 
31639 17:28688  OSTI; NTIS; GPO Dep. E 1.99: DE92017105 MF-404 
31653 17:29051 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92017027 MF-414 
31701 17:28397 OSTI; NTIS; GPO Dep. E 1.99: DE92017115 MF-350 
31740 17:28773 OSTI; NTIS; GPO Dep. E 1.99: DE92017077 MF-404 
31741 17:30107 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92016999 MF-410 
31822 17:27353 OSTI; NTIS; GPO Dep. E 1.99: DE92017085 MF-401 
31876 17:28881 OSTI; NTIS; GPO Dep. E 1.99: DE92017090 MF-401 
31878 17:28882 OSTI; NTIS; GPO Dep. E 1.99: DE92017011 MF-401 
31881 17:29721  OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92017121 MF-408 
31884 17:29382 OSTI; NTIS; GPO Dep. E 1.99: DE92016997 MF-402 
31926 17:28883  OSTI; NTIS; GPO Dep. E 1.99: DE92017122 MF-401 
31931 17:28383  OSTI; NTIS; GPO Dep. E 1.99: DE92016358 
31935 17:29722 OSTI; NTIS; GPO Dep. E 1.99: DE92017107 MF-408 
31936 17:28543 OSTI; NTIS; GPO Dep. E 1.99: DE92016991 MF-350 
31970 17:29872 OSTI; NTIS; GPO Dep. E 1.99: DE92017025 MF-403 
31975 17:27808 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92017022 MF-814 
31983 17:29846 OSTI; NTIS; GPO Dep. E 1.99: DE92016922 
31984 17:30384 OSTI; NTIS; GPO Dep. E 1.99: DE92017088 MF-407 
32010 17:28729 OSTI; NTIS; GPO Dep. E 1.99: DE92017078 MF-406 
32020 17:28912 OSTI; NTIS; GPO Dep. E 1.99: DE92016996 MF-406 
32043 17:29889 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92017080 MF-414 
32148 17:28730 OSTI; NTIS; GPO Dep. E 1.99: DE92017075 MF-404 
32164 17:28731 OSTI; NTIS; GPO Dep. E 1.99: DE92017001 MF-404 
32171 17:29140 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92017104 MF-414 
32185 17:28689 OSTI; NTIS; GPO Dep. E 1.99: DE92016917 MF-404 
32218 17:29205 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92016928 MF-406 
32219 17:29206 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92016915 MF-414 
32233 17:28904 OSTI; NTIS; GPO Dep. E 1.99: DE92016925 MF-401 
32244 17:28938  OSTI; NTIS; GPO Dep. E 1.99: DE92017023 MF-310 
32280 17:28544 OSTI; NTIS; GPO Dep. E 1.99: DE92017004 ND-350 
32295 17:28884  OSTI; NTIS; GPO Dep. E 1.99: DE92017020 MF-401 
32317 17:30091 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92016943 MF-413 
32332 17:28526 OSTI; NTIS; GPO Dep. E 1.99: DE92016990 MF-404 
32361 17:29723 OSTI; NTIS; GPO Dep. E 1.99: DE92017103 MF-401 
32363 17:29968  OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92017110 MF-414 
32383 17:30108 OSTI; NTIS; GPO Dep. E 1.99: DE92017112 MF-401 
32405 17:30204 OSTI; NTIS; GPO Dep. E 1.99: DE92017017 MF-410 
32408 17:28913 OSTI; NTIS; GPO Dep. E 1.99: DE92017086 MF-401 

LBL-PUB- 
3097 17:29207 OSTI; NTIS; GPO Dep. E 1.99: DE92016920 MF-406 
5335 17:29026 OSTI; NTIS; GPO Dep. E 1.99: DE92017018 MF-406 
5346 17:29878 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92017002 MF-400 

Lis- 
94 17:29383  OSTI; NTIS (US Sales Only) DE92557832 

LIU-TEK-LIC— 
1991-31 17:28200 OSTI; NTIS; INIS DE92640794 

LiYaF— 
1520 17:29829 OSTI; NTIS (US Sales Only); INIS DE92610526 

LMU- 
04/92 17:29925 See iC-—92/79 

LNS- 
162 17:30171 OSTI; NTIS; INIS DE92642704 
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LNS— 
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LRP- 


Report 
Number 


LRP- 
455/92 
457/92 
MHD-ITC— 
91-411 
91-435 
92-001 
92-033 
MLM-— 
3752 
3753 
MMSC-TI- 
1258 
MPCI- 
40455-1 
MP-PhE- 
92-01 
92-02 
MSHA/R- 
1201 
1202 
1204 
1205 
MTCL- 
10050-01 
10050-03 
10050-04 
10050-05 
10050-06 
25069-102 
25069-103 
25069-104 
90278-105 
MTL 
90TR7 


Abstract 
Number 


17:30235 
17:30236 


17:28494 
17:28495 
17:28497 
17:28496 


17:29573 
17:29384 


17:28939 
17:28690 


17:29208 
17:30000 


17:27623 
17:29855 
17:29856 
17:27516 


17:27501 
17:27502 
17:27503 
17:27504 
17:27505 
17:27484 
17:27483 
17:27481 
17:27482 


17:28579 
17:29980 
17:29985 
17:29928 
17:27809 
17:28749 


17:28100 
17:28411 

17:28566 
17:28611 

17:29385 
17:29386 
17:29387 
17:29388 
17:28118 
17:28055 
17:28098 
17:28612 
17:28567 
17:28101 

17:28102 
17:28103 
17:28384 
17:28386 
17:28028 
17:28545 
17:29574 
17:27514 
17:28032 
17:29704 
17:28446 


864 ERA Vol. 17, No. 10 


Source of 
Availability 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See DOE/PC/90274—-T15 
See DOE/PC/90274—T16 
See DOE/PC/90274-T18 
See DOE/PC/90274—-T17 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


See DOE/PC/90155-T1 
See DOE/PC/90155-T3 
See DOE/PC/90155—-T4 
See DOE/PC/90155-T5 
See DOE/PC/90155—-T6 
See DOE/MC/25069-T5 
See DOE/MC/25069-T4 
See DOE/MC/25069-T2 
See DOE/MC/25069-T3 


See DOE/ID/12788-T1 
See DESY—92-049 

See IC-91/397 

See IC—92/84 

OSTI; NTIS; GPO Dep. 
See DOE/NASA-50306-1 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


Order 
Number 


DE92641793 
DE92641794 


DE92018667 
DE92018666 


DE92016001 
DE92017537 


DE92548964 
DE92548967 


DE92018653 
DE92018651 
DE92018654 
DE92018524 


DE92017903 


DE92540814 
DE92506317 

DE92540812 
DE92540811 

DE92540810 
DE92540808 
DE92540809 
DE92540813 
DE92540824 
DE92540823 
DE92540832 
DE92540826 
DE92540825 
DE92540827 
DE92540828 
DE92540829 
DE92540845 
DE92540830 
DE92540865 
DE92540863 
DE92540844 
DE92540861 
DE92540862 
DE92540853 
DE92540843 





Report 
Number 


891 
892 
893 
894 
895 
896 
897 
898 
899 
902 
NE-FFL 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
NE-NO- 
219 
220 
221 
222 
223 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
NE-SE- 
96 
NESC-— 
1036 
1037 
1121 
396 
443 
466 
47 
742 
793 
890 
9393 
9418 
9418 
9437 
9556 
NIBR-R- 
1990:22 
1991:18 
NIFS-MEMO- 
5 


NIPER- 
584 


Abstract 
Number 


17:28481 
17:28546 
17:28584 
17:28029 
17:28585 
17:28528 
17:28586 
17:27555 
17:28529 
17:28104 


17:28547 
17:28587 
17:28588 
17:28548 
17:28469 
17:28120 
17:27459 
17:28549 
17:28550 
17:28613 


17:28999 
17:28422 
17:27610 
17:27567 
17:29000 
17:27568 
17:27526 
17:29018 
17:29389 
17:29390 
17:28413 
17:28414 
17:28415 
17:30385 
17:30386 
17:28447 
17:27571 
17:28462 
17:28463 
17:27572 
17:27556 
17:27527 
17:27557 
17:30387 


17:28440 


17:30366 
17:30344 
17:30374 
17:30347 
17:30363 
17:30367 
17:30368 
17:30369 
17:30373 
17:30365 
17:30343 
17:30354 
17:30355 
17:30370 
17:30364 


17:28416 
17:28020 


17:30271 


17:27558 


Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


See ESTSC—000449C760000 
See ESTSC—0002981433100 

See ESTSC/NRC—000204CY00200 
See ESTSC—000397C760000 
See ESTSC—0004421037000 

See ESTSC—000450C660000 
See ESTSC—0004511036000 

See ESTSC—0004521037000 

See ESTSC/NRC—0000571036000 
See ESTSC—000446U1 10600 
See ESTSC—000156IBMPC00 
See ESTSC—000428CY00000 
See ESTSC—000428D078000 
See ESTSC—000455D0VAX00 
See ESTSC—0004451PCXT00 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 


OSTI; NTIS; GPO Dep. 


Order 
Number 


DE92540852 
DE92540851 
DE92540849 
DE92540846 
DE92540847 
DE92540848 
DE92540850 
DE92540868 
DE92540869 
DE92540873 


DE92540917 
DE92540924 
DE92540925 
DE92540927 
DE92540928 
DE92540929 
DE92540930 
DE92540931 
DE92540932 
DE92540926 


DE92540963 
DE92540964 
DE92540965 
DE92540966 
DE92540967 
DE92540979 
DE92540980 
DE92540981 
DE92541003 
DE92541004 
DE92541007 
DE92541011 
DE92541013 
DE92541014 
DE92541015 
DE92541019 
DE92541020 
DE92541021 
DE92541022 
DE92541024 
DE92541031 
DE92541033 
DE92541035 
DE92541036 


DE92541040 


DE92541016 
DE92540970 


DE92556745 


DE92001055 


PC-122 
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NIPER- 


Report Abstract 
Number Number 


587 17:27573 
17:27559 


17:29575 
17:29788 


17:29705 


17:29706 
17:29576 
17:29577 
17:29705 
17:27583 


17:29830 
17:29209 


17:28774 
17:28691 


261-4677 17:28551 
413-4996 17:28043 
420-4894 17:28629 
441-4803 17:28552 
NRL-MR- 
4770-92-6974 17:30092 
NUREG- 
0090-Vol.15-No.1 17:28341 
0540-Vol.14-No.5 17:28181 
0750-Vol.3.No.5 17:28182 
0837-Vol.12-No.1 17:29578 
0936-Vol.11-No.2 17:28183 
1422 17:28162 
NUREG/CP— 
0119-Vol.3-Add. 17:28342 
NUREG/CR- 
3950-Vol.7 17:28210 
4356-Vol.2 17:28343 
4832-Vol.1 17:28344 
4832-Vol.2 17:28345 
4832-Vol.7 17:28346 
4839 17:28347 
5673-Vol.2 17:28348 
5673-Vol.3 17:28349 
5687 17:29017 
5805 17:28350 
5854 17:28351 
5860 17:28940 
5864 17:28152 
5877 17:29747 
5886 17:28201 
5892 17:27708 
6009-Vol.2 17:28352 
NUTEK- 
88-4220 17:28589 
NUTEK-FBT— 
17:28914 


17:28478 
17:28450 
17:28470 
17:29391 
17:28448 
17:28479 
17:28471 
17:28472 
17:28473 
17:28474 
17:28475 
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Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

See NIVA-O-89258 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS 

OSTI; NTIS; INIS 

OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


Order 
Number 


DE92001056 
DE92016856 


DE92556780 
DE92556779 


DE92541002 
DE92541005 
DE92728489 
DE92541001 
DE92541000 


DE92638282 
DE92642433 


DE92633803 
DE92640082 


DE92001221 
DE92010600 
DE92010598 
DE92016402 


DE92017333 


TI92018448 
TI92018405 
TI92018449 
7192016108 
T192019189 
TI92016056 


7192017176 


7192017871 
7192017873 
7192018143 
TI92018540 
T192018404 
T192018159 
TI92019222 
TI92018594 
7192018776 
7192016627 
7192017874 
TI92016629 
7192018111 
7192017071 
7192018157 
7192018928 
7192018113 


DE92541068 
DE92541060 


DE92541053 
DE92541054 
DE92541056 
DE92541041 
DE92541057 
DE92541059 
DE92541043 
DE92541044 
DE92541046 
DE92541048 
DE92541050 


MF-350 
MF-273 
MF-335 
MF-350 


MF-712 





Report 
Number 


91-24 
NUTEK-VK-— 
92-6 
NWPO-GR- 
1 
13 
15 
16 
20 
24-Vol.1 
24-Vol.2 
NWPO-SE- 
026-90 
036-87 
037-91 
038-91 
039-91-Vol.1 
039-91-Vol.2 
040-91 
041-91 
042-91 
043-91 
044-91 
NWPO-TN— 
001-88 
002-89 
006-90 
007-90 
009-90 
010-90 
011-91-Vol.1 
011-91-Vol.2-3 
012-91 
013-91 
NYSERDA- 
92-4 


92-5 
ORISE- 

92/E-39 

92/E-41 
ORNL- 

6705 

6709 

6717 
ORNL/CDIAC-— 

34/R2 

52 
ORNL/CON- 

325 

347 
ORNUVER- 

7 


123 
62 
80 
82 
87 


93 
ORNL/ER/Sub- 

87-99053/49 
ORNL/M- 

1573 

1845 

1898 

1929/R2 

2131 
ORNL/NERP- 

6 


Abstract 
Number 


17:28476 
17:28692 


17:27810 
17:27811 
17:27812 
17:27813 
17:27814 
17:27815 
17:27816 


17:27817 
17:27818 
17:27819 
17:27820 
17:27821 
17:27822 
17:27823 
17:27824 
17:27825 
17:27826 
17:27827 


17:27709 
17:27828 
17:27710 
17:27711 
17:28941 
17:27712 
17:27713 
17:27714 
17:27715 
17:27716 


17:29579 


17:28614 


17:27929 
17:27829 


17:28642 
17:28371 
17:28568 


17:29392 
17:29393 


17:28553 
17:28477 


17:29581 
17:29707 
17:29582 
17:27830 
17:29583 
17:29584 
17:27941 


17:29585 


17:28417 
17:29847 
17:28418 
17:28419 
17:27939 


Source of 
Availability 


OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; INIS; New York State Energy Develop- 
ment Authority, Two Rockefeller Plaza, 


Albany, NY 12223 
osTi 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See KY/ER-8 


mmmmmmm 
ab ab od ab od od od 
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mm 
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a ot ot ot 


Order 
Number 


DE92541051 
DE92541062 


DE92017833 
DE92017891 
DE92017893 
DE92017904 
DE92017912 
DE92017901 
DE92017902 


DE92017730 
DE92017735 
DE92017712 
DE92017676 
DE92017713 
DE92017714 
DE92017733 
DE92017578 
DE92017705 
DE92017732 
DE92017731 


DE92017707 
DE92017709 
DE92017679 
DE92017678 
DE92017710 
DE92017734 
DE92017892 
DE92017911 
DE92017706 
DE92017708 


7192017171 


7192018925 


DE92016387 
DE92016386 


DE92018545 
DE92018547 
DE92019070 


DE92018586 
DE92019069 


DE92019063 
DE92017952 


DE92018071 
DE92018073 
DE92018401 
DE92018074 
DE92018076 
DE92018070 
DE92018072 


DE92016615 


DE92016882 
DE92019190 
DE92018406 
DE92017141 


ORNL/NERP-— 


Distribution 
Category 


MF-902 


MF-904 
MF-220 
MF-330 


MF-402 
MF-402 


MF-350 
MF-222 


MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 


MF-902 
MF-630 


MF-630 
MF-630 


17:29586  OSTI; NTIS; GPO Dep. 


m 
8 


DE92016752 MF-402 
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ORNURASA- 


Report 
Number 


ORNURASA- 
90/8 
91/10 
91/13 
91/16 
91/20 
91/21 
ORNL/Sub- 
82-176241/1 
87-SA582/1 
89-SE912/1 
90-SF985/1 
ORNLU/TM-— 
11580 
11625/R4 
11843 
11984 
12018 
12026 
12031 
12097 
12106 
12110 
12115 
12117 
12126 
12132 
OUT- 
1462 
PATENTS- 


Abstract 
Number 


17:29587 
17:29588 
17:29589 
17:29590 
17:29591 
17:29592 


17:28940 
17:28622 
17:28373 
17:28623 


17:28211 
17:28005 
17:28732 
17:28624 
17:29708 
17:29593 
17:27831 
17:29239 
17:30388 
17:29748 
17:28201 
17:29594 
17:30389 
17:28942 


17:28301 


17:27206 


17:27560 


17:27561 


17:27562 


17:27563 


17:27565 


17:27566 


17:27578 


17:27579 


17:27595 
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Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-5860 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See NUREG/CR-5886 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
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Order 
Number 


DE92018546 
DE92018955 
DE92017804 
DE92018517 
DE92019071 
DE92019072 


DE92019068 
DE92018123 
DE92019188 


DE92018150 
DE92019059 
DE92018518 
DE92018748 
DE92019060 
DE92019062 
DE92018097 
DE92016616 
DE92019066 
DE92017142 


DE92019065 
DE92017805 
DE92016883 


DE92018630 


Distribution 
Category 


MF-511 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 


MF-332 
MF-222 
MF-332 


MF-413 
MF-413 
MF-310 
MF-332 
MF-402 
MF-402 
MF-902 


MF-413 
MF-408 


MF-407 
MF-405 
MF-600 


MF-500 
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Number Number Availability 
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17:27621 Micromedia Ltd., Technical information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
17:28107 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
17:28108 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
17:28527 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
17:28559 §Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
17:29012 | Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
17:29013 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
17:29614 | Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
PATENTS-US— 
A7412716 17:27354 OSTI; NTIS; GPO Dep. 
A7506742 17:28775 OSTI; NTIS; GPO Dep 
A7531733 17:28885 OSTI; NTIS; GPO Dep. 
A7533551 17:28776 OSTI; NTIS; GPO Dep. 
A7539270 17:28777  OSTI; NTIS; GPO Dep. 
A7539393 17:28733 OSTI; NTIS; GPO Dep. 
A7540828 17:29027 OSTI; NTIS; GPO Dep. 
A7543506 17:28604 OSTI; NTIS; GPO Dep. 
A7553461 17:28778 OSTI; NTIS; GPO Dep. 
A7562298 17:27355 OSTI; NTIS; GPO Dep. 


DE92017181 MF-102 
DE92017180 MF-704 
DE92017200 MF-401 
DE92017199 MF-704 
DE92017198 MF-704 
DE92017197 MF-704 
DE92017196 MF-706 
DE92017195 MF-404 
DE92017193 MF-404 
DE92017153 MF-109 


$888888s98 
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PATENTS-US- 


Report 
Number 


A7562299 
A7563380 
A7563382 
A7565524 
A7566289 
A7567038 
A7571400 
A7581957 
A7589561 
A7589567 
A7599818 
A7620123 
A7623866 
A7628125 
PETC- 
2-2-91 
2-5-91 
PNL- 
5210-Vol.7 


6450-55-HEDR 


7810 
7999 
8000-Pt.3 
8009 
8073 


8074 

8084 

8151 

8152 

8153-HEDR 

8165 

8170 

8171 

8174-Vol.1 

8174-Vol.2 

8180 

8185 

8220 

8227 

8268 

8277 
PNL-SA- 

20441 

20991 

21039 

21076 
PNWD- 


1977-HEDR-Vol.1 


1978-HEDR 
1983-HEDR 
1986-HEDR 
PPPL- 
2847 
2849 
2853 
2854 


PPPL-CFP- 
2606 
2622 
2687 

PRL-TH- 
92-18 

PRRC- 
83-14 
85-13 
92-11 

PSL 


1024/TR-1189 


119 


Abstract 
Number 


17:29210 
17:29233 
17:29731 
17:28202 
17:28779 
17:27832 
17:28734 
17:29234 
17:28780 
17:28943 
17:27833 
17:30272 
17:29028 
17:28905 


17:27308 
17:27309 


17:28210 
17:29831 
17:27834 
17:27942 
17:29394 
17:29832 
17:29709 


17:27835 
17:28425 
17:29595 
17:27836 
17:29833 
17:27837 
17:27838 
17:27839 
17:29710 
17:29596 
17:30321 
17:28464 
17:29219 
17:27611 
17:28444 
17:28302 


17:28849 
17:27840 
17:30100 
17:30408 


17:29834 
17:29835 
17:29836 
17:29597 


17:30273 
17:30237 
17:30238 
17:30239 


17:30240 
17:30241 
17:30242 


17:30010 
17:27603 
17:27602 
17:27553 


17:27507 
17:28138 


870 ERA Vol. 17, No. 10 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTiS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See DOE/PC/89876-T12 
See DOE/PC/89876-T 14 


See NUREG/CR-3950-Vol.7 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See IC—92/110 


See DOE/MC/21179-T6 
See DOE/MC/21179-T5 
See DOE/MC/26031-T10 


See DOE/PC/90751-T13 
OSTI; NTIS; INIS 


do 
BS 
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Order 
Number 


DE92017152 
DE92017150 
DE92017149 
DE92017007 
DE92016913 
DE92017036 
DE92017009 
DE92016873 
DE92016639 
DE92016637 
DE92016221 
DE92015858 
DE92015811 
DE92015809 


DE92017156 
DE92019232 
DE92017553 
DE92017748 
DE92015171 
DE92018112 


DE92018450 
DE92018957 
DE92015996 
DE92017951 
DE92016104 
DE92017953 
DE92018664 
DE92016648 
DE92017166 
DE92017167 
DE92017747 
DE92019094 
DE92018626 
DE92018503 
DE92018665 
DE92019316 


DE92017135 
DE92017136 
DE92015760 
DE92019075 


DE92017950 
DE92017949 
DE92017957 
DE92018701 


DE92018434 
DE92018433 
DE92018435 
DE92018963 


DE92012671 
DE92018446 
DE92018444 


DE92640822 


Distribution 
Category 


MF-706 
MF-706 
MF-408 
MF-506 
MF-504 
MF-721 

MF-404 
MF-404 
MF-704 
MF-706 
MF-512 
MF-706 
MF-700 
MF-701 


MF-707 
MF-902 
MF-402 
MF-402 
MF-408 
MF-402; 
MF-403 
MF-902 
MF-310 
MF-802 
MF-902 
MF-707 
MF-721 

MF-902 
MF-900 


MF-700 
MF-310 
MF-606 
MF-350 
MF-350 
MF-610 


MF-401 
MF-902 
MF-408 
MF-505 


MF-707 
MF-707 
MF-707 
MF-707 


PC-426 
PC-420 
PC-426 
PC-420; 
PC-427 


MF-427 
MF-426 
MF-420 





Report 
Number 


RAL- 
91-075 
91-076 

RE- 
8/1991 

RFP- 
4496 
4522 
4543 
4548 
4554 
4567 
4586 
4587 

RFP-ADD- 
0022 

RISO-M- 
2906 

RL-REA- 

345-RD 

RT/AMB- 
91-01 
91-02 
91-09 
91-10 
91-20 
91-22 
91-27 

RTANN- 

90-37 

Risley-Trans- 

6046 


SAIC- 
85/1569 
85/1863A 
91/8000 
91/8001 
92/1160 

SAND- 
87-2290-Vol.2 
87-7156 
88-1581 
88-7051 
88-7061 
89-0209/4 
89-2660 
89-2773 
89-7002 
89-7018 
90-2405 
90-2491 
90-2542 
90-8229 
91-0285 
91-0571 
91-0607 
91-0612 
91-0894 
91-1047 
91-1371C 
91-1421 
91-1613C 
91-1676C 
91-1743 
91-2303C 
91-2311C 
91-2381C 
91-2457C 
91-2494 
91-2569C 
91-2579C 


Abstract 
Number 


17:29211 
17:29212 


17:28554 


17:27943 
17:28693 
17:27841 
17:27842 
17:27944 
17:29598 
17:27843 
17:27844 


17:29395 
17:28105 
17:28303 


17:29023 
17:29800 
17:28540 
17:28406 
17:29515 
17:28375 
17:29221 


17:29063 
17:30322 


17:27740 
17:29492 
17:27845 
17:27846 
17:30213 


17:28048 
17:28347 
17:27847 
17:27848 
17:27849 
17:27978 
17:27850 
17:28049 
17:27851 

17:27852 
17:28944 
17:27853 
17:27854 
17:27855 
17:29261 

17:28353 
17:27856 
17:27857 
17:27858 
17:28945 
17:28153 
17:27859 
17:30274 
17:27860 
17:29240 
17:28946 
17:28850 
17:27861 

17:28886 
17:29241 
17:29141 
17:27979 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 


See ENEA-RT-AMB-91-01 
See ENEA-RT-AMB-91-02 
See ENEA-RT-AMB-91-09 
See ENEA-RT-AMB-91-10 
See ENEA-RT-AMB-91-20 
See ENEA-RT-AMB-91-22 
See ENEA-RT-AMB-91-27 


See ENEA-RT-INN-90-37 
OSTI; NTIS (US Sales Only) 


See DOE/OR/21400-1471 
See CORR-86-0284 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See DOE/ER/53270-T2 


OSTI; NTIS; GPO Dep. 
See NUREG/CR-4839 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 
Dep. 
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Order 
Number 


DE92636663 
DE92636650 


DE92540982 


DE92008520 
DE92016865 
DE92016955 
DE92016863 
DE92010324 
DE92014396 
DE92016957 
DE92016956 


DE92016968 
DE92540820 


DE92019150 


DE92015264 


DE92017680 
DE92017681 


DE92017363 


DE92018930 
DE92017282 
DE92017362 
DE92018125 
DE92017361 

DE92018932 
DE92017360 
DE92018938 
DE92016827 
DE92016673 
DE92017281 

DE92016319 
DE92019321 

DE92019329 
DE92016649 
DE92017357 
DE92017356 
DE92017742 
DE92017423 
DE92017353 
DE92018275 
DE92016083 
DE92017354 
DE92017053 
DE92010778 
DE92016454 
DE92018822 
DE92017743 
DE92016792 
DE92018274 


MF-814 
MF-814 


MF-235 


MF-814 
MF-814 
MF-814 
MF-700 
MF-721 

MF-236 
MF-814 
MF-814 
PC-513 
MF-814 
MF-814 
MF-902 
MF-700 
MF-700 
MF-814 
MF-721 

MF-814 
MF-706 
MF-523 
MF-721 
MF-423 
MF-814 
MF-706 
MF-706 
MF-701 
MF-814 
MF-701 


MF-700 
MF-700 
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SAND— 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


oo 
a] 
PO 


91-2654C 
91-2703C 
91-2744C 
91-2759C 
91-2813C 
91-2821C 
91-2890C 
91-2899C 
91-2929C 
91-2938C 
92-0003C 
92-0032C 
92-0093C 
92-0120 
92-0140 
92-0148C 
92-0151C 
92-0162 
92-0182C 
92-0186C 
92-0212C 
92-0217 
92-0254C 
92-0259C 
92-0270C 
92-0287C 
92-0315C 
92-0318C 
92-0348C 
92-0359 
92-0372C 
92-0373C 
92-0374C 
92-0430C 
92-0433 
92-0474C 
92-0537 
92-0537-Vol.2 
92-0537-Vol.7 
92-0541 
92-0580 
92-0605C 
92-0647 
92-0659 
92-0673C 
92-0722C 
92-0746C 
92-0763 
92-0773 
92-0777C 
92-0797C 
92-0820 
92-0929 
$2-0930C 
92-0940 
92-0958 
92-1014 
92-1099C 
92-1122 
92-1166C 
92-1215C 
92-1238C 
92-1252C 
92-1255 
92-1256C 
92-1265 
92-1299C 
92-1307C 
92-1317C 
92-1357C 


17:29257 
17:30275 
17:30276 
17:27862 
17:28050 
17:29271 

17:28781 

17:29235 
17:27980 
17:27981 

17:29029 
17:30121 

17:30093 
17:27945 
17:28354 
17:29242 
17:29243 
17:29006 
17:29030 
17:30390 
17:29031 

17:28426 
17:29032 
17:28635 
17:29033 
17:28636 
17:28175 
17:28637 
17:30048 
17:27528 
17:29142 
17:29052 
17:28947 
17:29034 
17:29244 
17:27982 
17:28344 
17:28345 
17:28346 
17:28887 
17:30243 
17:29879 
17:28220 
17:27863 
17:28077 
17:28735 
17:28176 
17:28782 
17:28948 
17:29904 
17:30277 
17:28694 
17:28783 
17:27609 
17:29262 
17:28057 
17:30391 

17:28177 
17:28784 
17:29035 
17:28785 
17:29263 
17:28051 

17:29036 
17:27946 
17:30298 
17:30193 
17:27864 
17:27865 
17:28786 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See NUREG/CR—4832-Vol.1 
See NUREG/CR-4832-Vol.2 
See NUREG/CR-4832-Vol.7 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See DOE/METC/C—92/7022 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


BEV FT ETD FN ET TDF ETT TN ET ETD NTN TD ee ee ee ed ev eT 
Beeeeesseessssseessesssssssessessess 


Mmmm Mmmm mmmmmm 
ek ok ok od od ok od od od od od od od ot 


DE92016790 
DE92017048 
DE92016891 
DE92016793 
DE92017050 
DE92017424 
DE92017422 
DE92017526 
DE92017429 
DE92016794 
DE92017042 
DE92017051 
DE92018267 
DE92018583 
DE92019328 
DE92018254 
DE92018259 
DE92019325 
DE92016549 
DE92016171 
DE92017045 
DE92018417 
DE92018277 
DE92018258 
DE92017040 
DE92017427 
DE92016796 
DE92018257 
DE92016329 
DE92016577 
DE92017055 
DE92017054 
DE92013661 
DE92016551 
DE92017349 
DE92018273 


DE92019318 
DE92017345 
DE92017046 
DE92018416 
DE92019332 
DE92017425 
DE92018268 
DE92016328 
DE92019326 
DE92016767 
DE92018272 
DE92018285 
DE92019331 
DE92019320 


DE92019319 
DE92017745 
DE92017744 
DE92017039 
DE92017284 
DE92016170 
DE92016332 
DE92018265 
DE92016550 
DE92017346 
DE92016336 
DE92018958 
DE92016552 
DE92017057 
DE92016499 
DE92018278 


MF-700 
MF-712 
MF-700 
MF-810 
MF-236 


MF-901 
MF-706 
MF-700 


MF-704 
MF-705 
MF-700 
MF-630 


MF-700 
MF-706 
MF-706 
MF-706 
MF-705 
MF-706 
PC-700 
MF-706 


MF-704 


MF-706 
MF-700 
MF-700 
MF-122 
MF-706 
MF-700 
MF-906 
MF-706 
MF-700 
MF-700 


PC-741 
MF-706 
MF-705 
PC-523 
MF-902 
MF-253 


MF-528 
MF-700 
MF-820 
MF-705 
MF-420 
MF-704 
MF-700 


MF-706 
MF-272 
MF-706 
MF-706 
MF-904 
MF-906 
MF-706 
MF-700 
MF-235 
MF-704 
MF-900 
PC-700 
MF-701 
MF-940 
MF-814 
MF-701 


SSesesssessessssss Bsesssesssssss 


Mmmm mMmmmmmmmmmmmm 
ak od oh od ok ok ot oh od od od od od od od ot od 


92-1389C 17:29245 OSTI; NTIS (US Sales Only); GPO Dep. DE92016451 
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Report 
Number 


92-1454 


92-1469C 

92-1525C 

92-1541C 

92-1562C 

92-1597C 

92-1598C 

92-1616C 

92-1644C 

92-1646C 

92-1674C 

92-1675C 

92-1676C 

92-1677C 

92-1687C 

92-1690C 

92-1704C 

92-1713C 

92-1715C 

92-1799C 

92-1803C 

92-7006 

92-8000 

92-8208 

92-8212 

92-8494C 

92-8545C 
st 

870916-2 

900902 
SISSA- 

83/92/EP 
SLAC— 

382 

393 

396 

399 

402 
SLAC-PUB-— 

5604 

5646 

5748 

5823 

5842 

5847 

5849 

5851 

5853 

5868 

5871 
SLAC-TN— 

92-1 
SR/H- 

112 

113 

117 

118 

119 

122 

124 

126 

128 

129 

130 

131 

132 

133 

134 

135 


Abstract 
Number 


17:28044 


17:29246 
17:29599 
17:29236 
17:28949 
17:29247 
17:28950 
17:30101 
17:27983 
17:28638 
17:28639 
17:27866 
17:28640 
17:29248 
17:27984 
17:28427 
17:29249 
17:28641 
17:27985 
17:28695 
17:28696 
17:28045 
17:27867 
17:27515 
17:29007 
17:30392 
17:29396 


17:28851 
17:28605 


17:29925 


17:30001 
17:29911 
17:30002 
17:30018 
17:29143 


17:29944 
17:29071 
17:29053 
17:30003 
17:30004 
17:29144 
17:30005 
17:29145 
17:30019 
17:29072 
17:29073 


17:30102 


17:28232 
17:28233 
17:27756 
17:28213 
17:28231 
17:28320 
17:27755 
17:28214 
17:27663 
17:28230 
17:28663 
17:27629 
17:28223 
17:28212 
17:28229 
17:28662 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS 
OSTI; NTIS 


See IC—92/79 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See DPW-6463 
See DPW-6470 
See DPW-5970 
See DPW-5982 
See DPW-5571 
See DPW-5575 
See DPW-5591 
See DPW-6480 
See DPW-6615 
See DPW-5256 
See DPW-5244 
See DPW-5242 
See DPW-5239 
See DPW-5236 
See DPW-5154 
See DPW-5238 


GPO 
Dep. 


m 
8 


mm 
ah ah 


Mmmm Mmmm MMMM 
eke ek ek ek ek ek eh eh ek ek ed oh ed eh wh wt oh ot ot ot ot 


—_ ot ot ot ot 


8 88888sses88 8888s 


m Mmmm mMmmmmmm mmmimimn 
ee ee ee ee ee 


—_ 


SSSBseessesssessessessssss 


Order 
Number 


DE92018544 


DE92018256 
DE92018284 
DE92018263 
DE92018255 
DE92017420 
DE92017431 
DE92017419 
DE92018282 
DE92018826 
DE92018281 
DE92018825 
DE92018820 
DE92018261 
DE92018260 
DE92018819 
DE92018279 
DE92018280 
DE92018821 
DE92018816 
DE92018286 
DE92017343 
DE92018657 
DE9201 8668 
DE92016823 
DE92012150 
DE92016821 


DE92540998 
DE92541009 


DE92018588 
DE92018099 
DE92018236 
DE92018235 
DE92018587 


DE92018152 
DE92018226 
DE92017552 
DE92017283 
DE92017598 
DE92017746 
DE92018230 
DE92017597 
DE92017596 
DE92018153 
DE92018154 


DE92018238 


SR/H- 


Distribution 
Category 


MF-274; 
MF-275; 
MF-272 


MF-902 
MF-906 
MF-706 
MF-700 
MF-700 
MF-700 
MF-700 
MF-706 
MF-700 
MF-721 
MF-700 
MF-700 
MF-700 
MF-940 


MF-700 
MF-700 
MF-704 
MF-704 
MF-275 
MF-902 
MF-102 
MF-706 
MF-705 
MF-402 
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SRA 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


136 
137 
138 
139 
140 
141 
142 
144 
145 
146 
148 
149 
151 
152 
153 
154 
155 
156 
157 
158 
159 
164 
165 
SR/OA- 
91-01 
SR-FENV- 
91-471-6715-T2 
SRL-MTS— 
913001 
9220041 
SRL-SAG- 
890063 
910128 


131-Rev.A 
535 
569 
574 
575 
579 
SSCL-Preprint— 
105 
106 


129 

130 

131 

132 

135 
SSCL-SR- 

1041-Rev.1 
SUPRETR- 

87 
TAC— 

11 
TR-PL- 

13324 
TTC 

1022 

1207 
TVA/LR/NRM- 

91/2 
TVA/PUB- 

91/3 

91/4 
TVA/RDG/EQs— 

91/5 

91/6 


17:28666 
17:28927 
17:28667 
17:27630 
17:28207 
17:28238 
17:28208 
17:28661 
17:28204 
17:28235 
17:28665 
17:27664 
17:28237 
17:28206 
17:30310 
17:27665 
17:29003 
17:28664 
17:28205 
17:28234 
17:28197 
17:28236 
17:28926 


17:27577 
17:27404 


17:28365 
17:28368 


17:28359 
17:28306 


17:28787 


17:28787 
17:29146 
17:29147 
17:29074 
17:29075 
17:29076 


17:29890 
17:29054 


17:29218 
17:29148 
17:29077 
17:29078 
17:29055 
17:29056 
17:27548 
17:27868 
17:27506 


17:28944 
17:28948 


17:29600 


17:28398 
17:28154 


17:28121 
17:27449 
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See DPW-6678 
See DPW-6691 
See DPW-6701 
See DPW-6705 
See DPW-6714 
See DPW-6716 
See DPW-6727 
See DPW-5105 
See DPW-5109 
See DPW-6536 
See DPW-6628 
See DPW-6638 
See DPW-6647 
See DPW-6657 
See DPW-6665 
See DPW-6668 
See DPW-6669 
See DPW-6475 
See DPW-6476 
See DPW-6483 
See DPW-6484 
See DPW-6538 
See DPW-6537 


OSTI; NTIS; GPO Dep. 
See DOE/PC/88851-T2 


See WSRC-TR-91-389 
See WSRC-TR-92-90 


See WSRC-RP-89-797 
See WSRC-RP-91-345 


See SSCL-131-Rev.A 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See DOE/BC/14600-29 


OSTI; NTIS (US Sales Only); INIS 


See DOE/PC/90160-T4 


See SAND-90-2405 
See SAND-92-0773 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS 


8 88888 88 888888 


_ 


DE92018358 


DE92019098 
DE92018953 
DE92018519 
DE92017737 
DE92018096 
DE92018936 


DE92017245 
DE92015964 


DE92018908 
DE92018907 
DE92018102 
DE92018100 
DE92018103 


DE92017738 


DE92641193 


DE92015735 


DE92015731 
DE92015732 


DE92015729 
DE92015730 





Report 
Number 


TVA/WR/WQ- 


91/11 
91/13 
91/8 
TWS-LBL- 
04-91-02 
UBA-FB- 
91-058 
UCB-BFE- 
035 
UCB-PTH- 
92/17 
ucD- 
472-504 
UCID- 


21771-Rev.1 


UCRL- 


52000-92-3 


UCRL-CR- 
108745 
108939 
110417 
110539 
110713 

UCRL-ID- 
103970 
105490 
108746 
109110 
109215 
109798 
109834 
109852 
110111 
110139 
110239 
110491 
110638 
110679 
110732 
110842 
111012 
111473 

UCRL-JC— 
106758 
107332 
107579 
107901 
108376 
109163 
109170 
109239 
109284 
109285 
109356 
109357 
109368 
109410 
109473 
109676 
109731 
109776 
109842 
109874 
109922 
109931 
109952 
110131 
110132 
110242 
110289 


Abstract 
Number 


17:29711 
17:29602 
17:29601 


17:29571 
17:28625 
17:30278 
17:29968 
17:28898 
17:29250 
17:29251 


17:29226 
17:29258 
17:29252 
17:29603 
17:30409 


17:30393 
17:29397 
17:30410 
17:29253 
17:27869 
17:28152 
17:29037 
17:30244 
17:28951 
17:28451 
17:29254 
17:29892 
17:27708 
17:29259 
17:29255 
17:28697 
17:27529 
17:29008 


17:27870 
17:30279 
17:29149 
17:27871 
17:29398 
17:29213 
17:29214 
17:27622 
17:30280 
17:30281 
17:30245 
17:30282 
17:30283 
17:30394 
17:30284 
17:29604 
17:28788 
17:30395 
17:29038 
17:29837 
17:29039 
17:29605 
17:27872 
17:29734 
17:29893 
17:29399 
17:28006 


Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


See LBL-30617 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 
See LBL-32363 

See DOE/ER/61035-T1 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
Only); GPO Dep. 


OSTI; NTIS (US Sales ;G 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5864 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5892 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


mem 
» = 


mmmmimn 
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mmmmimn 
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mmmmm im 
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mmmimimn 
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Order 
Number 


DE92015740 
DE92015741 
DE92015738 


DE92547981 


DE92018507 


DE92018934 
DE92018098 


DE92018057 
DE92018068 
DE92017991 
DE92018025 
DE92017987 


DE92018661 
DE92018933 
DE92017139 
DE92018935 
DE92016744 


DE92016745 
DE92019095 
DE92018784 
DE92018659 
DE92018937 
DE92018232 


DE92018663 
DE92018785 
DE92017137 
DE92018660 
DE92018783 


DE92016156 
DES2018069 
DE92018026 
DE92011535 
DE92017436 
DE92017438 
DE92017312 
DE92018060 
DE92018005 
DE92018009 
DE92018024 
DE92018006 
DE92018004 
DE92014886 
DE92018067 
DE92018007 
DES92014794 
DE92013447 
DE92017428 
DE92018066 
DE92018061 
DE92018058 
DE92017439 
DE92017256 
DE92017433 
DE92014717 
DE92018063 


UCRL-JC— 


Distribution 
Category 


MF-700 
PC-700 
MF-706 


MF-700 
MF-702 
MF-705 


MF-705 
MF-702 


MF-814 


MF-705 
MF-705 
MF-705 
MF-700 


MF-700 


MF-700 
MF-706 
MF-700 
MF-403 
MF-706 


MF-802 
MF-712 
MF-706 
MF-721 

MF-702 
MF-706 
MF-700 
MF-123 
MF-712 
MF-712 
MF-706 
MF-712 
MF-712 
MF-703 
MF-712 
MF-702 
MF-700 
MF-705 
MF-706 
MF-407 
MF-700 
MF-703 
MF-814 
MF-700 
MF-700 
MF-402 
MF-700 
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UCRL-JC— 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


oo 
] 
PO 


110298 17:29150 OSTI; NTIS; GPO Dep. 
110356 17:29606 OSTI; NTIS; INIS; GPO Dep. 
110456 17:27873  OSTI; NTIS; INIS; GPO Dep. 
110489 17:30094 OSTI; NTIS; INIS; GPO Dep. 
110555 17:30122 OSTI; NTIS; GPO Dep. 
110621 17:30285 OSTI; NTIS; GPO Dep. 
110648 17:27874 OSTI; NTIS; INIS; GPO Dep. 
110655 17:28888 OSTI; NTIS; GPO Dep. 
110716 17:27875 OSTI; NTIS; INIS; GPO Dep. 
110726 17:28736 OSTI; NTIS; GPO Dep. 
110752 17:30286 OSTI; NTIS; GPO Dep. 
110753 17:30172 OSTI; NTIS; INIS; GPO Dep. 
110792 17:29237 OSTI; NTIS; INIS; GPO Dep. 
110809 17:30123 OSTI; NTIS; GPO Dep. 
110812 17:29400 OSTI; NTIS; GPO Dep. 
110828 17:28952 OSTI; NTIS; GPO Dep. 
110950 17:29009 OSTI; NTIS; GPO Dep. 
UCRL-LR- 
106736-Rev.1 17:30287 OSTI; NTIS; GPO Dep. 
106874-Rev.1 17:30288 OSTI; NTIS; GPO Dep 
109890 17:28852  OSTI; NTIS; INIS; GPO Dep. 
110224 17:28256 OSTI; NTIS; GPO Dep. 
UCRL-MA- 
110630 17:30396 OSTI; NTIS; GPO Dep. 
UFIFT-HEP-— 
92-4 17:29947 See DOE/ER/40272-155 
92-15 17:29896 See DOE/ER/40272-161 
UNLV/TRC/RR- 
91/02-Vol.1 17:27713 See NWPO-TN—-011-91-Vol.1 
91/02-Vol.2-3 17:27714 See NWPO-TN-011-91-Vol.2-3 
VTT-ETRR- 


DE92018065 MF-706 
DE92018003 MF-902 
DE92018010 MF-721 
DE92017258 MF-712 
DE92017313 MF-705 
DE92018008 MF-700 
DE92016157 MF-721 
DE92018002 MF-401 
DE92017440 MF-721 
DE92018011 MF-701 
DE92017255 MF-700 
DE92017254 MF-700 
DE92017257 MF-700 
DE92017432 MF-405 
DE92017437 MF-402 
DE92017435 MF-700 
DE92017434 MF-700 


oe oe oe ee ee ee ee ee eS 


DE92018960 PC-712 
DE92018961 PC-712 
DE92018227 PC-701 
DE92016769 PC-700 


mmmmm Mmmm MMMMMMMmmmmmm 
—_- st ot ot 


8 Bees 8888888888888 888 8 


DE92017310 MF-705 


10 
VTT-OPT- 
42 
44 
VTT-TIED- 
1270 
1277 
1279 
1314 


17:28555 


17:27204 
17:27205 


17:28606 
17:30397 
17:27460 
17:28119 


17:28557 
17:28558 
17:28607 
17:28953 


17:28556 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


DE92540961 


DE92540958 
DE92540959 


DE92540938 
DE92540937 
DE92540936 
DE92540949 


DE92540933 
DE92540934 
DE92540935 
DE92540948 


DE92540960 


17:29607 OSTI; NTIS; GPO Dep. 


= 


DE92018376 


1206 17:27947 OSTI; NTIS; INIS; GPO Dep. 
1345 17:27882 OSTI; NTIS; INIS; GPO Dep. 
1368 17:27948 OSTI; NTIS; INIS; GPO Dep. 
1406 17:27883 | OSTI; NTIS; INIS; GPO Dep. 
1451 17:29608 OSTI; NTIS; INIS; GPO Dep. 
1488 17:27949 OSTI; NTIS; INIS; GPO Dep. 
1489 17:29609 OSTI; NTIS; GPO Dep. 

1492 17:27884 | OSTI; NTIS; INIS; GPO Dep. 
1556 17:27684 OSTI; NTIS; GPO Dep. 

WINCO- 

11472 17:27717 OSTI; NTIS; INIS; GPO Dep. 
11478 17:27885  OSTI; NTIS; INIS; GPO Dep. 
11482 17:27995 OSTI; NTIS; GPO Dep. 

11484 17:27660 OST; NTIS; INIS; GPO Dep. 
11490 17:27886 OSTI; NTIS; INIS; GPO Dep. 
11498 17:27685 OSTI; NTIS; INIS; GPO Dep. 
11501 17:27686 OSTI; NTIS; INIS; GPO Dep. 
11502 17:30323 OSTI; NTIS; GPO Dep. 

11504 17:27887 OSTI; NTIS; INIS; GPO Dep. 
11505 17:27888 | OSTI; NTIS; INIS; GPO Dep. 
11506-Draft 17:27889 OSTI; NTIS; INIS; GPO Dep. 


DE92018155 
DE92008369 
DE92002913 
DE92015900 
DE92015896 
DE92015897 
DE92015910 
DE92015833 
DE92015907 


oe oe oe ee 


S8Sssssesess BSeBssesss 8 


DE92017453 
DE92017455 
DE92017457 
DE92017458 
DE92017459 
DE92017270 
DE92017382 
DE92017460 
DE92017461 
DE92017462 
DE92017463 
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WINCO- 


Report Abstract Source of 
Number Number Availability 


a 
8 


Order Distribution 
Number Category 


g 


11510 
11511-Draft 
11513 
11518 
11527 
11540 
11541 
11543 
11545 
11547 
11551 
11552 
11555 
11558 
11563 
11565 
11568 
11570 
11571 
11576 
11579 
11597 


11603 
11608 
11613 


11615 
11618 
11621 
11624 
11631 
11632 
11640 
11647 
11648 
11652 
11654 
11655 
11659 
11661 
11663 
11666 
11670 
11679 
11683 
11692 
11706 
11712 
11717 
11718 
11721 
11725 
11726 
11728 
11729 
11733 
11734 
11735 
11737 
11741 
11743 
11745 
11746 
11760 
11768 
11769 
11787 
11797 
11807 
11810 


17:30398 
17:27687 
17:28954 
17:27688 
17:27689 
17:29215 
17:27950 
17:27690 
17:27691 
17:28955 
17:28889 
17:28890 
17:27661 
17:27692 
17:28956 
17:27693 
17:27890 
17:27994 
17:27951 
17:27952 
17:27718 
17:28853 


17:27694 
17:27891 
17:27695 


17:303824 
17:27892 
17:27893 
17:30411 
17:27894 
17:27986 
17:27895 
17:30412 
17:28957 
17:27896 
17:28958 
17:27696 
17:27897 
17:27987 
17:27898 
17:27899 
17:30325 
17:30326 
17:27697 
17:28203 
17:30057 
17:27900 
17:30413 
17:30414 
17:27901 
17:27902 
17:27988 
17:27903 
17:27953 
17:27954 
17:27904 
17:27955 
17:27956 
17:28891 
17:27698 
17:27905 
17:27699 
17:27906 
17:27907 
17:27908 
17:28698 
17:27909 
17:27910 
17:27957 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


MMMM MMMM MMMM mmmmmmmmm 
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DE92017465 
DE92017466 
DE92017467 
DE92017468 
DE92017470 
DE92017471 
DE92017472 
DE92017473 
DE92017474 
DE92017475 
DE92017476 
DE92017477 
DE92017478 
DE92017479 
DE92017481 
DE92017482 
DE92017483 
DE92017484 
DE92017485 
DE92017486 
DE92017488 
DE92017489 


DE92017490 
DE92017491 
DE92017492 


DE92017493 
DE92017494 
DE92017495 
DE92017496 
DE92017497 
DE92017498 
DE92017499 
DE92017500 
DE92017182 
DE92017183 
DE92017201 
DE92017202 
DE92017203 
DE92017383 
DE92017204 
DE92017205 
DE92017206 
DE92017207 
DE92017208 
DE92017209 
DE92017210 
DE92017211 
DE92017212 
DE92017213 
DE92017214 
DE92017216 
DE92017217 
DE92017218 
DE92017219 
DE92017221 
DE92017222 
DE92017223 
DE92017224 
DE92017225 
DE92017226 
DE92017227 
DE92017228 
DE92017229 
DE92017230 
DE92017231 
DE92017233 
DE92017235 
DE92017262 
DE92017263 
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MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-500 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-700 
MF-510 
MF-510 
MF-510 
MF-510; 
MF-505 
MF-526 
MF-510 
MF-525; 
MF-510 
MF-500 
MF-510 
MF-510 
MF-500 
MF-510 
MF-517 
MF-510 
MF-510 
MF-517 
MF-510 
MF-517 
MF-526 
MF-510 
MF-517 
MF-510 
MF-510 
MF-510 
MF-500 
MF-510 
MF-520 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 


877 





WINCO- 


Report 
Number 


11811 
11812 
11813 
11814 
11815 
11817 
11824 
11826 
11827 
11829 
11831 
11833 
11845 
11847 
WiS-PH- 
91-83 
WRI- 
92-R011 
WSRC-MS- 
90-134 


90-138-Rev.1 


90-149 
90-253 
90-263 
90-31 
91-092 
91-293 
91-322 
91-354 
92-038-Pt.1 
92-038-Pt.2 
92-038-Pt.3 
92-049 
92-050 
92-069 
92-154 
92-187 
WSRC-OS- 
89-94-1 
WSRC-RD- 
91-25 
WSRC-RP- 
89-1016 
89-1027 
89-1174 
89-1206 


89-1261 
89-1285 
89-730 
89-797 
89-965 
90-1287 
90-599 
91-0928 
91-1051 
91-1227 
91-1249 
91-345 
91-426 
92-112 
92-347 
WSRC-TM- 
91-23-Rev.1 
WSRC-TN- 
21 
WSRC-TR- 
90-142 
90-413 


90-413-Rev.1 


90-477 


Abstract 
Number 


17:27700 
17:27958 
17:27701 
17:27911 
17:27719 
17:28959 
17:30327 
17:27702 
17:27959 
17:27703 
17:27960 
17:27912 
17:27704 
17:27989 


17:29969 
17:27356 


17:28355 
17:27913 
17:27914 
17:28356 
17:28894 
17:28699 
17:29264 
17:28304 
17:28357 
17:28358 
17:28017 
17:28700 
17:28701 
17:28906 
17:27990 
17:27915 
17:30399 
17:27916 


17:29848 
17:27917 


17:29838 
17:27918 
17:27919 
17:28854 


17:29610 
17:28737 
17:29401 
17:28359 
17:28305 
17:28195 
17:27920 
17:28960 
17:28221 
17:27921 
17:27961 
17:28306 
17:29402 
17:28360 
17:30415 


17:28307 
17:27720 
17:29712 
17:28362 


17:28363 
17:28308 
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Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE92017264 
DE92017265 
DE92017266 
DE92017267 
DE92017268 
DE92017269 
DE92017722 
DE92017271 
DE92017272 
DE92017274 
DE92017275 
DE92017276 
DE92017278 
DE92017279 


DE92641491 
DE92017550 


DE92017934 
DE92017914 
DE92017943 
DE92017060 
DE92017061 
DE92017936 
DE92018539 
DE92017059 
DE92013099 
DE92015889 
DE92017918 
DE92017917 
DE92017915 
DE92018535 
DE92018534 
DE92016893 
DE92016714 
DE92016892 


DE92017932 
DE92018139 


DE92017924 
DE92017930 
DE92017926 
DE92017923 


DE92017941 
DE92017909 
DE92017100 
DE92018380 
DE92017099 
DE92017865 
DE92016471 
DE92018106 
DE92018128 
DE92018536 
DE92016706 
DE92018381 
DE92017098 
DE92018132 
DE92016709 


DE92018104 
DE92018366 
DE92016476 
DE92016717 


DE92016718 
DE92018129 


Distribution 
Category 


MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-500 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 
MF-510 


MF-109 


MF-706 
MF-721 
MF-701 
MF-706 
MF-701 
MF-704 
MF-706 
MF-704 
MF-702 
MF-706 
MF-701 
MF-701 
MF-701 
MF-701 
MF-701 
MF-706 
MF-705 
MF-721 


MF-702 
MF-721 


MF-702 
MF-705 
MF-721 
MF-701; 
MF-721 
MF-7@2 
MF-701 
MF-702 
MF-700 
MF-704 
MF-701 
MF-721 
MF-707 
MF-700 
MF-701 
MF-701 
MF-700 
MF-702 
MF-706 
MF-702 


MF-700 
MF-700 
MF-702 
MF-705 


MF-705 
MF-700 





Report 
Number 


90-551 
90-97 
91-11 
91-191 
91-30 
91-389 
91-42-043 
91-42-043-Add.1 
91-425 
91-583 
91-671 
92-8 
92-100-2 
92-72 
92-89 
92-90 
92-97 
92-97-Rev.1 
Y/CSD/INF— 
92/11 
YDA- 
9202 
Y/OD- 
551/R3 
Y/DK- 
888/P1 
Y/EN- 
4131 
4157-Draft 
4638 
Y/ER- 
21-D3 
YMA- 
7186 
Y/Sub- 
89-TN526V 
92-99928C/3 
YvTs- 
854-Vol.1 
YARD-TR-PML— 
4 


ZU-TH- 
11/92 


Abstract 
Number 


17:28309 
17:28361 
17:28310 
17:27930 
17:29611 
17:28365 
17:28364 
17:28222 
17:28366 
17:29612 
17:29403 
17:29613 
17:28312 
17:28367 
17:27922 
17:28368 
17:28311 
17:28369 


17:28961 
17:27923 
17:28962 
17:30416 
17:29877 
17:28963 
17:28608 
17:29503 
17:29222 


17:28608 
17:27924 


17:27925 
17:27734 


17:29979 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See DOE/OR-1029-D3 


OSTI; NTIS; INIS; GPO Dep. 


See Y/EN-4638 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See DOE-HMIP-RR-92.024 
See DESY-92-048 


® 
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Order 
Number 


DE92018135 
DE92017945 
DE92018105 
DE92018133 
DE92016704 
DE92018365 
DE92018137 
DE92018142 
DE92018109 
DE92017933 
DE92016894 
DE92016703 
DE92016885 
DE92018108 
DE92016625 
DE92018130 
DE92018110 
DE92018121 


DE92018241 
DE92017173 
DE92018244 
DE92018243 
DE92017172 


DE92017174 
DE92017337 


DE92018379 


DE92017250 
DE92017592 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number index. 


Order No. 


DE91002068 
DE91002079 
DE91002176 
DE91009109 
DE91635685 
DES2001008 
DE92001027 
DE92001048 
DE92001051 
DE92001053 
DE92001055 
DE92001056 
DE92001057 
DE92001058 
DE92001141 
DE92001221 
DE92001265 
DE92001271 
DE92001272 
DE92001273 
DE92001279 
DE92001280 
DE92001400 
DE92001401 
DE92001402 
DE92001403 
DE92001404 
DE92002913 
DE92004874 
DE92008369 
DE92008520 
DE92010324 
DE92010578 
DE92010598 
DE92010600 
DE92010778 
DE92011535 
DE92011920 
DE92012150 
DE92012671 
DE92013099 
DE92013231 
DE92013405 
DE92013427 
DE92013432 
DE92013447 
DE92013506 
DE92013524 
DE92013550 
DE92013661 
DE92013664 
DE92013677 
DE92013692 
DE92013799 
DE92013849 
DE92014073 
DE92014201 
DE92014307 
DE92014396 
DE92014433 
DE92014496 


Report No. 


DOE/MC/26015-2988 
DOE/MC/2605 1-2998 
DOE/CH/10093—99 


DOE/OSTI-8200-R54-Suppl. 


INIS-BR-2444 
DOE/BC-91/3 
DOE/BC-92001027 
DOE/BC/14662-7 
DOE/BC~92001051 
DOE/BC/14600-28 
NIPER-584 
NIPER-587 
DOE/BC/14600-29 
DOE/BC~92001058 
DOE/MC/19239-3060 
NREL/TP-261-4677 
DOE/METC-92/4110 
DOE/MC/25 146-3085 
DOE/MC/27286-3086 
DOE/MC/27339-3087 
DOE/MC/27225-3091 
DOE/MC/25 104-3092 
JINR-N-3-49-91 
INIS-mf-13329 
INIS-mf-13332 
INIS-mf-13330 
KlYal-90-43 
WHC-SA-1368 
DOE/OSTI-3406-Suppl.3 
WHC-SA-1345 
RFP-4496 

RFP-4554 
DOE/CH/10093-153 
NREL/TP--420-4894 
NREL/TP--413-4996 
SAND-91-2311C 
UCRL-JC-107901 
DOE/ER-0144/10 
SAND-92-8494C 
PPPL-CFP-2606 
WSRC-MS-91-322 
CONF-920913-4 
CONF-920913-3-Extd.Abst. 
LA-UR-92-1424 
LA-UR-92-1372 
UCRL-JC-109776 
CONF-921082-2 
DOE/ID/12920-2 
LA-UR-92-1145 
SAND-92-0374C 
DOE/METC/C-92/7022 
DOE/ID/12692—1 
DOE/ID/12691-2 
DOE/PC/90548-T5 
CONF-920913-6-Extd.Abst. 
DOE/NASA-50306-1 
DOE/PC/91283-T1 
DOE/ID/12708-T1 
RFP-4567 
CONF-921086-1 
DOE/ET/10815—192 


ERA Vol. 17, No. 10 


Order No. 


DE92014693 
DE92014717 
DE92014794 
DE92014821 


DE92014886 
DE92014908 
DE92015114 
DE92015171 

DE92015206 
DE92015225 
DE92015237 
DE92015246 
DE92015264 
DE92015288 
DE92015348 
DE92015362 
DE92015364 
DE92015365 
DE92015367 
DE92015368 
DE92015375 
DE92015424 
DE92015437 
DE92015441 

DE92015443 
DE92015444 
DE92015445 
DE92015446 
DE92015447 
DE92015448 
DE92015449 
DE92015451 

DE92015452 
DE92015457 
DE92015458 
DE92015460 
DE92015461 

DE92015462 
DE92015476 
DE92015506 
DE92015508 
DE92015510 
DE92015513 
DE92015516 
DE92015517 
DE92015520 
DE92015521 

DE92015522 
DE92015523 
DE92015526 
DE92015527 
DE92015528 
DE92015529 
DE92015532 
DE92015533 
DE92015534 
DE92015538 
DE92015539 
DE92015551 
DE92015589 


Report No. 


BNL-47507 
UCRL-JC—1 10242 
UCRL-JC—109731 


DOE/WIPP-—91-005-Vol.5- 


Rev.10 
UCRL-JC—109410 
DOE/PE/79095-T1 
DOE/ER/13627-5 
PNL-8009 
LA-UR-92-1492 
ANL/CP-74716 
CONF-9205194—1 
LA-UR-92-1707 
Risley-Trans-6046 
DOE/ER/13189-5 
LA-—12236-PR 
DOE/ER/60678-—4 
DOE/ER/14030-1 
CONF-921038-2 
CONF-920677-11 
CONF-921038-3 


DOE/METC/C—92/7018 


DOE/PC/89770-T8 
DOE/PC/88931-T12 
DOE/PC/88948-T4 
DOE/PC/88948-T6 
DOE/PC/88948-T7 
DOE/PC/88948-T8 
DOE/PC/88948-T9 
DOE/PC/90047-T3 
DOE/PC/88948-T10 
DOE/PC/88948-T11 
DOE/PC/88948-T13 
DOE/PC/88948-T14 
DOE/PC/88854—T9 
DOE/PC/88854—T10 
DOE/PC/88854—T12 
DOE/PC/88854—T13 
DOE/PC/88854—-T14 
DOE/ER/14073-T1 
DOE/PC/91308-2 
DOE/PC/90054—-T2 
DOE/PC/90054—-T4 
DOE/PC/88921—13 
DOE/PC/79997-T5 
DOE/PC/79997—T6 
DOE/PC/79997-T10 
DOE/PC/79997-T11 
DOE/PC/79997—T12 
DOE/PC/79997-T13 
DOE/PC/79997-T9 
DOE/PC/91336-T1 
DOE/PC/91285—1 
DOE/PC/91285-2 
DOE/PC/90297-T3 
DOE/PC/90297-T4 
DOE/PC/90297-T5 
DOE/PC/90050-T4 
DOE/PC/90050-T5 


DOE/RL-89-29-Rev.1 


DOE/PC/88920-T19 


Order No. 


DE92015590 
DE92015595 
DE92015601 

DE92015609 
DE92015619 
DE92015625 
DE92015626 
DE92015628 
DE92015641 

DE92015646 
DE92015647 
DE92015658 
DE92015659 
DE92015662 
DE92015666 
DE92015667 
DE92015671 

DE92015674 
DE92015675 
DE92015682 
DE92015686 
DE92015687 
DE92015698 
DE92015722 
DE92015724 
DE92015729 
DE92015730 
DE92015731 

DE92015732 
DE92015735 
DE92015738 
DE92015740 
DE92015741 

DE92015744 
DE92015745 
DE92015747 
DE92015752 
DE92015753 
DE92015754 
DE92015755 
DE92015756 
DE92015760 
DE92015765 
DE92015766 
DE92015782 
DE92015783 
DE92015784 
DE92015809 
DE92015811 

DE92015833 
DE92015847 
DE92015858 
DE92015889 
DE92015896 
DE92015897 
DE92015900 
DE92015907 
DE92015910 
DE92015918 
DE92015919 
DE92015920 


Report No. 


DOE/PC/s9866-T3 
DOE/PC/s9866-T8 
CONF-921006—1 
DOE/ER/45378-T3 
DOE/ER/14079-12 
DOE/PC/88878-T13 
DOE/PC/91290-T2 
DOE/PC/91310-T2 
DOE/PC/90309-6 
DOE/PC/90304—4 
DOE/PC/90302-1 
DOE/PC/89902-T1 1 
DOE/PC/89902-T12 
DOE/PC/90181-T5 
DOE/PC/89903-T8 
DOE/PC/91311-T2 
DOE/PC/90027-T1 
DOE/ER/40702-1 
DOE/ER/60941-1 
DOE/EIA-0226(92/05) 
DOE/EIA-0149(91) 
DOE/EIA-0340(91)/1 
DOE/EA-0502 
DOE/ER/13534-3 
DOE/ER/61150-1 
TVARDG/EQS-91/5 
TVA/RDG/EQS-91/6 
TVA/PUB-91/3 
TVA/PUB-91/4 
TVA/LP/NRM-91/2 
TVAWRIWO-91/8 
TVAWRIWO-91/11 
TVAWRIWO-91/13 
DOE/PC/79796-T21 
DOE/PC/79796-T22 
DOE/PC/79796-T24 
DOE/PC/89758-T7 
DOE/PC/89758-T8 
DOE/PC/89758-T9 
DOE/PC/89758-T10 
DOE/PC/89758-T1 1 
PNL-SA-21039 
DOE/EA-0593 
DOE/EA-0453 
DOE/PC/89761-T5 
DOE/PC/89761-T6 
DOE/PC/89761-T7 


PATENTS-US—A7628125 
PATENTS-US—A7623866 


WHC-SA-1492 
BNL-47574 


PATENTS-US—A7620123 


WSRC-MS-91-354 
WHC-SA-1451 
WHC-SA-—1488 
WHC-SA-1406 
WHC-SA-1556 
WHC-SA-—1489 
DOE/ER/60502-6 
DOE/ER/20021-2 
DOE/PC/88885-T4 





Order No. 


DE92015923 
DE92015949 
DE92015964 
DE92015972 
DE92015973 
DE92015974 
DE92015975 
DE92015996 
DE92016001 

DE92016008 
DE92016009 
DE92016051 

DE92016055 
DE92016058 
DE92016067 
DE92016068 
DE92016083 
DE92016085 
DE92016100 
DE92016101 

DE92016104 
DE92016105 
DE92016114 
DE92016116 
DE92016118 
DE92016119 
DE92016121 

DE92016122 
DE92016123 
DE92016124 
DE92016125 
DE92016127 
DE92016128 
DE92016129 
DE92016130 
DE92016131 

DE92016132 
DE92016133 
DE92016136 
DE92016137 
DE92016138 
DE92016139 
DE92016140 
DE92016141 

DE92016142 
DE92016145 
DE92016148 
DE92016150 
DE92016151 

DE92016156 
DE92016157 
DE92016166 
DE92016170 
DE92016171 

DE92016174 
DE92016176 
DE92016179 
DE92016186 
DE92016191 

DE92016197 
DE92016200 
DE92016203 
DE92016206 
DE92016221 

DE92016222 
DE92016227 
DE92016228 
DE92016239 
DE92016247 
DE92016249 
DE92016250 
DE92016251 


Report No. 


DOE/ID/12788-T1 
DOE/PC/90053-T2 
SSCL-Preprint—106 
DOE/ER/13065-716 
CONF-900171-4 
LA-UR-92-1695 
LA-12221-MS 
PNL-8151 
MMSC-TI-1258 
DOE/ER/40050-T8 
BNL-47594 
CONF-9204163—1 
DOE/ER/60913—4 
DOE/PC/79864—2 
DOE/CE/90026—1 
DOE/CE/90026-2 
SAND-91-1676C 
DOE/ER/13749-3 
BNL-47655 
BNL-47654 
PNL-8153-HEDR 
KCP-613-4853 
DOE/PC/89876-T12 
DOE/PC/89876-T14 
DOE/PC/89805-T4 
DOE/PC/89805-T5 
DOE/PC/89805-T7 
DOE/PC/89805-T8 
DOE/PC/89772-T7 
DOE/PC/89772-T8 
DOE/PC/89772-T9 
DOE/PC/89772-T11 
DOE/PC/79798-T20 
DOE/PC/79798-T21 
DOE/PC/79798-T22 
DOE/PC/79798-T23 
DOE/PC/79798-T24 
DOE/PC/79798-T25 
DOE/PC/88856-T3 
DOE/PC/88856-T4 
DOE/PC/88856-T5 
DOE/PC/88856-T6 
DOE/PC/88856-T7 
DOE/PC/88856-T8 
DOE/PC/88856-T9 
DOE/PC/88890-T2 
DOE/PC/88890-T5 
DOE/PC/88890-T7 
DOE/ER/13698-T3 
UCRL-JC—1 06758 
UCRL-JC—1 10648 
DOE/PC/89781—1 
SAND-92-1166C 
SAND-92-0186C 
ANL-HEP-CP-92-39 
ANL/CP-75218 
DOE/ET/53088-551 
ANL/CP-75590 
ANL/VU-74983 
DOE/ER/40272-155 


CONF-9108209—Absts. 


DOE/ER/13276-T5 
DOE/ER/13544-5 


PATENTS-US—A7599818 


DOE/ER/13789-5 


DOE/OR/00033-T483 
DOE/OR/00033-T484 


EMO-1028-Vol.4 
GA-A-20901 
GA-A-20904 
GA-A-20935 
GA-A-20933 


Order No. 


DE92016256 
DE92016257 
DE92016281 

DE92016282 
DE92016283 
DE92016285 
DE92016300 
DE92016310 
DE92016312 
DE92016316 
DE92016317 
DE92016319 
DE92016320 
DE92016327 
DE92016328 
DE92016329 
DE92016332 
DE92016336 
DE92016341 

DE92016344 
DE92016355 
DE92016356 
DE92016358 
DE92016369 
DE92016373 
DE92016377 
DE92016386 
DE92016387 
DE92016390 
DE92016395 
DE92016397 
DE92016398 
DE92016402 
DE92016451 

DE92016454 
DE92016465 
DE92016467 
DE92016470 
DE92016471 

DE92016472 
DE92016476 
DE92016496 
DE92016499 
DE92016503 
DE92016506 
DE92016516 
DE92016518 
DE92016519 
DE92016520 
DE92016521 

DE92016530 
DE92016545 
DE92016549 
DE92016550 
DE92016551 

DE92016552 
DE92016561 

DE92016562 
DE92016572 
DE92016577 
DE92016597 
DE92016601 

DE92016602 
DE92016605 
DE92016607 
DE92016608 
DE92016609 
DE92016610 
DE92016612 
DE92016613 
DE92016615 
DE92016616 


Report No. 


GA-A-20913 
GA-A-20917 
DOE/ER/14079-13 
DOE/ER/14079-14 
DOE/ER/14079-15 
DOE/ER/40281-T2 
IS-M-710 
BNL-47403 
DOE/ER/60507-6 
DOE/ER/40388-90 
DOE/ER/454 16-2 
SAND-90-8229 
ANL/CP-75942 
ANL/CP-—75197 
SAND-92-0746C 
SAND-92-0348C 
SAND-92-1215C 
SAND-92-1256C 
CONF-9205123-9 
DOE/S—0094P 
CONF-9205209-1 
CONF-9205209-2 
LBL-31931 
DOE/FE-0254P 
CONF-9209143-2 
ANL/CP-—76332 
ORISE-92/E-41 
ORISE-92/E-39 
ANL/CP-75446 
ANL/CP-72465 
ANL/CP-76359 
ANL/CP-76148 
NREL/TP-441-4803 
SAND-92-1389C 
SAND-91-2381C 
DOE/ER/40272-161 
DOE/ER/25029-3 
CONF-921020-3 
WSRC-RP-90-599 
DPST-81-283 
WSRC-TR-90-142 
DPST-83-932 
SAND-92-1317C 
CONF-9203165—1 
CONF-920815-2 
FEMP/SUB-051 
EML-546 

EML-547 
CONF-921004—1 
CONF-920508-3 
DOE/ER/20011-T1 
CONF-9207105—1 
SAND-92-0182C 
SAND-92-1252C 
SAND-92-0430C 
SAND-92-1299C 
DPW-6463 
DPW-6470 
GA-A-20846 
SAND-92-0359 
DOE/CE/90029-8 
ANL/CP-76052 
ANL/CP-75351 
DOE/PC/88926-T7 
DOE/PC/89781—10 
DOE/PC/90274—-T15 
DOE/PC/90274-T16 
DOE/PC/90274-T17 
DOE/PC/89774—-T4 
DOE/PC/91159-T2 
ORNL/ER/Sub-87-99053/49 
ORNL/TM-12097 


Order No. 


DE92016617 
DE92016618 
DE92016619 
DE92016623 
DE92016625 
DE92016626 
DE92016632 
DE92016636 
DE92016637 
DE92016639 
DE92016648 
DE92016649 
DE92016651 
DE92016655 
DE92016656 
DE92016657 
DE92016658 
DE92016661 
DE92016673 
DE92016675 
DE92016676 
DE92016677 
DE92016679 
DE92016680 
DE92016687 
DE92016689 
DE92016692 
DE92016699 
DE92016700 
DE92016701 
DE92016702 
DE92016703 
DE92016704 
DE92016706 
DE92016709 
DE92016714 
DE92016715 
DE92016717 
DE92016718 
DE92016719 
DE92016734 
DE92016735 
DE92016737 
DE92016744 
DE92016745 
DE92016752 
DE92016755 
DE92016758 
DE92016760 
DE92016761 
DE92016764 
DE92016767 
DE92016769 
DE92016777 
DE92016779 
DE92016782 
DE92016784 
DE92016785 
DE92016790 
DE92016792 
DE92016793 
DE92016794 
DE92016796 
DE92016799 
DE92016801 
DE92016806 
DE92016807 
DE92016808 
DE92016809 
DE92016810 
DE92016817 
DE92016818 


DE92016818 


Report No. 


DOE/PC/89879-T9 
DOE/PC/89879-T10 
JPL-D-9870 
DOE/ER/13558-6 
WSRC-TR-92-89 
DOE/EIA-0520(92/06) 
DOE/PC/89772-T2 
ANUCP-75268 
PATENTS-US—A7589567 
PATENTS-US—A7589561 
PNL-8171 
SAND-91-0607 
DOE/ER/60745-T2 
DOE/PC/90756-T4 
DOE/PC/79905-T13 
DOE/PC/79905-T14 
DOE/PC/79905-T15 
DOE/PC/88913-T13 
SAND-90-2491 
DOE/PC/89775-8 
DOE/PC/89769-T11 
DOE/PC/90049-TS 
DOE/PC/79903-T13 
DOE/PC/91345-TS 
DOE/EIA-0384(91) 
CONF-9207106-1 
CONF-920932-1 
ANL/CP-75447 
ANUCP-76401 
ANLUCP-75445 
DOE/PC-92016702 
WSRC-TR-92-8 
WSRC-TR-91-30 
WSRC-RP-91-1249 
WSRC-RP-92-347 
WSRC-MS-92-154 
DPSPU-84-11-11-Rev. 
WSRC-TR-90-413 
WSRC-TR-90-413-Rev.1 
DOE/MC/27420-92/C0038 
ANUCP-75444 
ANL/CP-76161 
ANUCP-75280 
UCRL-ID-109215 
UCRL-ID-109834 
ORNUNERP-6 
BNL-52326 
DOE/EIA-0109(92/06) 
DOE/EM-0073P 
DOE/EH-0252 
FNAL/C-92/146-E 
SAND-92-0773 
UCRL-LR-110224 
ANUCP-75680 
ANL/CP-76309 
ANL/CP-76461 
CONF-9207109-1 
CONF-9206207-1 
SAND-91-2654C 
SAND-91-2569C 
SAND-91-2759C 
SAND-91-2938C 
SAND-92-0315C 
DOE/ER/13269-5 
DPSTM-87-700-2 
DOE/PC/90160-T4 
DOE/D/12778—-1 
DOE/D/12778-2 
DOE/D/12778-3 
CONF-920801-8 
DOE/ID/12906-T1 
DOE/PC/89787-T4 
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DE92016819 


Order No. 
DE92016819 


DE92016821 
DE92016822 
DE92016823 
DE92016826 
DE92016827 
DE92016828 
DE92016830 
DE92016833 
DE92016835 
DE92016837 
DE92016838 
DE92016841 
DE92016842 
DE92016844 
DE92016845 
DE92016847 
DE92016848 
DE92016849 
DE92016851 
DES2016852 
DE92016854 
DE92016856 
DE92016857 
DE92016858 
DE92016859 
DE92016861 

DE92016863 
DE92016865 
DE92016869 
DE92016870 
DE92016871 

DE92016873 
DE92016882 
DE92016883 
DE92016884 
DE92016885 
DE92016891 

DE92016892 
DE92016893 
DE92016894 
DE92016895 
DE92016897 
DE92016899 
DE92016901 

DE92016903 
DE92016904 
DE92016907 
DE92016910 
DE92016913 
DE92016915 
DE92016917 
DE92016920 
DE92016922 
DE92016923 
DE92016925 
DE92016927 
DE92016928 
DE92016930 
DE92016931 

DE92016932 
DE92016933 
DE92016936 
DE92016943 
DE92016945 
DE92016950 
DE92016955 
DE92016956 
DE92016957 
DE92016960 
DE92016962 


882 


Report No. 


DOE/WIPP-91-005-Vol.4- 
Rev.1.0 
SAND-92-8545C 
DOE/S—0095P 
SAND-92-8212 
EGG-2656 
SAND-90-2405 
CONF-9204167—1 
DOE/ER/40285-5 
DOE/ER/13508—4 
DOE/ER/45167-7 
DOE/ER/40425—256 
DOE/ER/13331-T3 
DOE/ER/60448-T5 
DOE/ER/60448-T4 
DOE/ER/40672-1 
DOE/ER/13331—2 
DOE/PC/79864-T1 
DOE/PC/89653-T3 
DOE/PC/90005—T58 
ALS/TR-92-019 
DOE/ER/13687-8 
DOE/ER/13687-10 
NIPER-607 
DOE/BC/14474-9 
KCP-613-4713 
DOE/EIA-0556 
DOE/ET/53088-559 
RFP—4548 
RFP—4522 
DOE/ER/13941-1 
DOE/ER/13941—2 
DOE/CH/10451—1 
PATENTS-US—A7581 957 
ORNL/M-1573 
ORNL/TM-12132 
CONF-9109345-2 
WSRC-TR-92-100-2 
SAND-91-2744C 
WSRC-MS-92-187 
WSRC-MS-92-069 
WSRC-TR-91-671 
DPST—84-847 
CONF-920673-6 
CONF-9209156—1 
CONF-9206133—1 
CONF-920762-3 
CONF-920792-7 
CONF-9207100-2 
CONF-920792-6 
PATENTS-US—A7566289 
LBL-32219 
LBL-32185 
LBL-PUB-3097 
LBL-31983 
LBL-31533 
LBL-32233 
LBL-31252 
LBL-32218 
BNL-—47639 
BNL-—47391 
BNL—47610 
BNL-47614 
BNL-47526 
LBL-32317 
DOE/MC/25031-92/C0018 
BNL-—47634-Draft 
RFP—4543 
RFP—4587 
RFP-—4586 
DOE/ER/40150—188 
DOE/ER/40150—187 
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Order No. 


DE92016965 
DE92016967 
DE92016968 
DE92016969 
DE92016970 
DE92016971 
DE92016973 
DE92016985 
DE92016986 
DE92016987 
DE92016988 
DE92016989 
DE92016990 
DE92016991 
DE92016993 
DE92016996 
DE92016997 
DE92016999 
DE92017001 
DE92017002 
DE92017004 
DE92017005 
DE92017007 
DE92017009 
DE92017011 
DE92017013 
DE92017014 
DE92017015 
DE92017017 
DE92017018 
DE92017020 
DE92017022 
DE92017023 
DE92017024 
DE92017025 
DE92017026 
DE92017027 
DE92017028 
DE92017031 
DE92017033 
DE92017036 
DE92017039 
DE92017040 
DE92017042 
DE92017045 
DE92017046 
DE92017048 
DE92017050 
DE92017051 
DE92017053 
DE92017054 
DE92017055 
DE92017057 
DE92017059 
DE92017060 
DE92017061 
DE92017063 
DE92017064 
DE92017065 
DE92017066 
DE9201 7067 
DE92017068 
DE92017070 
DE92017075 
DE92017077 
DE92017078 
DE92017080 
DE92017081 
DE92017084 
DE92017085 
DE92017086 
DE92017087 


Report No. 


DOE/ER/40150—192 
DOE/ER/40150—-194 
RFP-ADD-0022 
DOE/ER/60438—4 
DOE/ER/61060-—2 
DOE/ER/45131—10 
DOE/ER/60408—4 
DOE/PC/80011—T6 
DOE/PC/80011-T7 
DOE/PC/80011-T8 
DOE/PC/80011-T9 
DOE/PC/80011-T10 
LBL-32332 
LBL-31936 
LBL-31117 
LBL-32020 
LBL-31884 
LBL-31741 
LBL-32164 
LBL-PUB-5346 
LBL-32280 
LBL-31493 
PATENTS-US—A7565524 
PATENTS-US—A7571400 
LBL-31878 
DOE/ER/45403-1 
DOE/ER/13511-2 
DOE/ER/13511-3 
LBL-32405 
LBL-PUB-5335 
LBL-32295 
LBL-31975 
LBL-32244 
LBL-31546 
LBL-31970 
LBL-27735 
LBL-31653 
DOE/NAS/RERF-3 
DOE/ER/13986-T1 
DOE/ER/61076—1 
PATENTS-US—A7567038 
SAND-92-1099C 
SAND-92-0270C 
SAND-92-0003C 
SAND-92-0212C 
SAND-92-0605C 
SAND-91-2703C 
SAND-91-2813C 
SAND-92-0032C 
SAND-91-2303C 
SAND-92-0373C 
SAND-92-0372C 
SAND-92-1307C 
WSRC-MS-91-293 
WSRC-MS-90-253 
WSRC-MS-90-263 
ANL/CP-76521 
ANL/CP-76577 
ANL/CP-75559 
ANL/CP-76530 
ANL/CP-76545 
ANL/CP-75750 
ANL/CP-76210 
LBL-32148 
LBL-31740 
LBL-32010 
LBL-32043 
LBL-27738 
LBL-31181 
LBL-31822 
LBL-32408 
LBL-29290 


Order No. 


DE92017088 
DE92017090 
DE92017092 
DE92017094 
DE92017095 
DE92017098 
DE92017099 
DE92017100 
DE92017101 

DE92017103 
DE92017104 
DE92017105 
DE92017106 
DE92017107 
DE92017108 
DE92017109 
DE92017110 
DE92017111 

DE92017112 
DE92017113 
DE92017114 
DE92017115 
DE92017116 
DE92017118 
DE92017119 
DE92017120 
DE92017121 

DE92017122 
DE92017124 
DE92017135 
DE92017136 
DE92017137 
DE92017139 
DE92017141 

DE92017142 
DE92017143 
DE92017149 
DE92017150 
DE92017152 
DE92017153 
DE92017156 
DE92017157 
DE92017161 

DE92017162 
DE92017163 
DE92017164 
DE92017165 
DE92017166 
DE92017167 
DE92017172 
DE92017173 
DE92017174 
DE92017180 
DE92017181 

DE92017182 
DE92017183 
DE92017184 
DE92017191 

DE92017192 
DE92017193 
DE92017195 
DE92017196 
DE92017197 
DE92017198 
DE92017199 
DE92017200 
DE92017201 
DE92017202 
DE92017203 
DE92017204 
DE92017205 
DE92017206 


Report No. 


LBL-31984 

LBL-31876 
ANL/CP-75634 
ANL/CP-—76522 
ANL/CP-—76527 
WSRC-RP-91-426 
WSRC-RP-89-965 
WSRC-RP-89-730 
LBL-31584 

LBL-32361 

LBL-32171 

LBL-31639 
CORR-86-0284 
LBL-31935 

LBL-31172 

LBL-31427 

LBL-32363 

LBL-30713 

LBL-32383 

LBL-31567 

LBL-30989 

LBL-31701 

LBL-31581 

LBL-31609 

LBL-31578 

LBL-27842 

LBL-31881 

LBL-31926 
LA-12351-MS 
PNL-SA-20441 
PNL-SA-20991 
UCRL-ID—110842 
UCRL-ID—108746 
ORNUM-—1929/R2 
ORNL/TM-—12110 
ANL/FE-92/1 
PATENTS-US—A7563382 
PATENTS-US—A7563380 
PATENTS-US—A75€2299 
PATENTS-US—A7562298 
PNL-6450-55-HEDR 
CONF-920574—11 
CONF-9204 106-6 
CONF-92061 12-2 
CONF-9205144-3 
CONF-891098—11 
CONF-920792-13 
PNL-8174-Vol.1 
PNL-8174-Vol.2 
Y/EN-4131 

Y/DA-9202 
Y/EN-—4157-Draft 
PATENTS-US—A7506742 
PATENTS-US—A7412716 
WINCO-—11648 
WINCO-11652 
DOE/MC/27229-T2 
CONF-9205108-5 
CONF-9203162-2 
PATENTS-US—A7553461 
PATENTS-US—A7543506 
PATENTS-US—A7540828 
PATENTS-US—A7539393 
PATENTS-US—A7539270 
PATENTS-US—A7533551 
PATENTS-US—A7531733 
WINCO-11654 
WINCO—11655 
WINCO—11659 
WINCO—11663 
WINCO-—11666 
WINCO-11670 





~ Order No. 


DE92017207 
DE92017208 
DE92017209 
DE92017210 
DE92017211 
DE92017212 
DE92017213 
DE92017214 
DE92017216 
DE92017217 
DE92017218 
DE92017219 
DE92017221 
DE92017222 
DE92017223 
DE92017224 
DE92017225 
DE92017226 
DE92017227 
DE92017228 
DE92017229 
DE92017230 
DE92017231 
DE92017233 
DE92017235 
DE92017237 
DE92017238 
DE92017239 
DE92017245 
DE92017249 
DE92017250 
DE92017254 
DE92017255 
DE92017256 
DE92017257 
DE92017258 
DE92017262 
DE92017263 
DE92017264 
DE92017265 
DE92017266 
DE92017267 
DE92017268 
DE92017269 
DE92017270 
DE92017271 

DE92017272 
DE92017274 
DE92017275 
DE92017276 
DE92017278 
DE92017279 
DE92017280 
DE92017281 

DE92017282 
DE92017283 
DE92017284 
DE92017285 
DE92017287 
DE92017288 
DE92017289 
DE92017290 
DE92017293 
DE92017296 
DE92017297 
DE92017298 
DE92017299 
DE92017302 
DE92017304 
DE92017307 
DE92017308 
DE92017310 


Report No. 


WINCO-11679 
WINCO-11683 
WINCO-11692 
WINCO-11706 
WINCO-11712 
WINCO-11717 
WINCO-11718 
WINCO-11721 
WINCO-11725 
WINCO-11726 
WINCO-11728 
WINCO-11729 
WINCO-11733 
WINCO-11734 
WINCO-11735 
WINCO-11737 
WINCO-11741 
WINCO-11743 
WINCO-11745 
WINCO-11746 
WINCO-11760 
WINCO-11768 
WINCO-11769 
WINCO-11787 
WINCO-11797 
ANL/RE-92/2 
DOE/MC/10637-3090 
ANL/RP-76518 
SSCL-Preprint-105 
DOE/ET/10815—194 
Y/Sub-92-99928C/3 
UCRL-JC—1 10753 
UCRL-JC—1 10752 
UCRL-JC—110131 
UCRL-JC—1 10792 
UCRL-JC—1 10489 
WINCO-11807 
WINCO-11810 
WINCO-11811 
WINCO—11812 
WINCO-11813 
WINCO-11814 
WINCO-11815 
WINCO-11817 
WINCO-11498 
WINCO-11826 
WINCO-11827 
WINCO-11829 
WINCO-11831 
WINCO-11833 
WINCO-11845 
WINCO-11847 
DOE/ID/01570-T159 
SAND-90-2542 
SAND-88-7051 
SLAC-PUB-5823 
SAND-92-1122 
KCP-613-4800 
LA-12311-C 
LA-12322-MS 
LA-12331-PR 
LA-12344-MS 
LA-12352-T 
DOE/PC/89877-10 
DOE/PC/90308-5 
DOE/ER/14020-3 
DOE/ER/13537—7 
CONF-920310—11 
DOE/ER/60512-6 
DOE/PC/89770-T11 
DOE/PC/88912-T16 
UCRL-MA—1 10630 


Order No. 


DE92017312 
DE92017313 
DE92017314 
DE92017317 
DE92017318 
DE92017319 
DE92017320 
DE92017321 
DE92017324 
DE92017325 
DE92017326 
DE92017329 
DE92017331 
DE92017333 
DE92017337 
DE92017338 
DE92017339 
DE92017341 
DE92017342 
DE92017343 
DE92017345 
DE92017346 
DE92017349 
DE92017353 
DE92017354 
DE92017356 
DE92017357 
DE92017360 
DE92017361 
DE92017362 
DE92017363 
DE92017365 
DE92017374 
DE92017375 
DE92017377 
DE92017382 
DE92017383 
DE92017384 
DE92017387 
DE92017388 
DE92017389 
DE92017390 
DE92017391 
DE92017392 
DE92017393 
DE92017394 
DE92017395 
DE92017396 
DE92017398 
DE92017399 
DE92017404 
DE92017405 
DE92017406 
DE92017407 
DE92017410 
DE92017413 
DE92017414 
DE92017415 
DE92017419 
DE92017420 
DE92017422 
DE92017423 
DE92017424 
DE92017425 
DE92017427 
DE92017428 
DE92017429 
DE92017431 
DE92017432 
DE92017433 
DE92017434 
DE92017435 


Report No. 


UCRL-JC—109170 
UCRL-JC—1 10555 
DOE/ER/60519-T4 
DOE/EA-0703 
DOE/EA-0556 
DOE/EA-0738 
DOE/EA-0596 
DOE/EA-0732 
DPW-5970 
DPW-5982 
DPW-5571 
DPW-5575 
DPW-5591 
NRL-MR-4770-92-6974 
Y/EN-4638 
DOE/METC/C-92/7020 
DOE/METC/C-92/7021 
ES/CSET-2/R1 
ES/ER/TM-34 
SAND-92-7006 
SAND-92-0580 
SAND-92-1255 
SAND-92-0433 
SAND-91-1421 
SAND-91-1743 
SAND-91-0894 
SAND-91-0612 
SAND-89-7002 
SAND-89-2660 
SAND-88-7061 
SAND-87-2290-Vol.2 
DOE/EH-0241 
DOE/CE/21038-T1 
LBL-30617 
EGG—10617-2150 
WINCO-11501 
WINCO-11661 
DOE/EH-0253 
DOE/ER/13934-3 
DOE/ER/45298-8 
DOE/ER/60944—2 
DOE/ER/40452-7 
DOE/ER/14084-3 
DOE/ER/13188-7 
DOE/OR/21389-36 
CONF-9005424—1 
CONF-9209143-3 
DOE/OR/21389-35 
DOE/ER/61017-2 
DOE/ER/40231-16 
LA-UR-92-1842 
LA-UR-92-1841 
LA-UR-92-1828 
LA-UR-92-1813 
LA-UR-92-1779 
LA-UR-92-1716 
LA-UR-92-1676 
LA-UR-92-1675 
SAND-92-1616C 
SAND-92-1597C 
SAND-91-2890C 
SAND-91-1371C 
SAND-91-2821C 
SAND-92-0673C 
SAND-92-0287C 
UCRL-JC—109842 
SAND-91-2929C 
SAND-92-1598C 
UCRL-JC—1 10809 
UCRL-JC—1 10132 
UCRL-JC—1 10950 
UCRL-JC—1 10828 


Order No. 


DE92017436 
DE92017437 
DE92017438 
DE92017439 
DE92017440 
DE92017441 
DE92017447 
DE92017449 
DE92017450 
DE92017453 
DE92017455 
DE92017457 
DE92017458 
DE92017459 
DE92017460 
DE92017461 
DE92017462 
DE92017463 
DE92017465 
DE92017466 
DE92017467 
DE92017468 
DE92017470 
DE92017471 
DE92017472 
DE92017473 
DE92017474 
DE92017475 
DE92017476 
DE92017477 
DE92017478 
DE92017479 
DE92017481 
DE92017482 
DE92017483 
DE92017484 
DE92017485 
DE92017486 
DE92017488 
DE92017489 
DE92017490 
DE92017491 
DE92017492 
DE92017493 
DE92017494 
DE92017495 
DE92017496 
DE92017497 
DE92017498 
DE92017499 
DE92017500 
DE92017509 
DE92017510 
DE92017512 
DE92017513 
DE92017516 
DE92017519 
DE92017520 
DE92017521 
DE92017524 
DE92017526 
DE92017529 
DE92017530 
DE92017532 
DE92017533 
DE92017536 
DE92017537 
DE92017538 
DE92017539 
DE92017540 
DE92017541 
DE92017542 


Report No. 


UCRL-JC—1 08376 
UCRL-JC—1 10812 
UCRL-JC—109163 
UCRL-JC—109952 
UCRL-JC—1 10716 
LA-UR-92-2085 
LA-UR-92-2051 
LA-UR-92-1999 
LA-UR-92-1997 
WINCO-11472 
WINCO-11478 
WINCO—11482 
WINCO—11484 
WINCO-—11490 
WINCO-11502 
WINCO—11504 
WINCO-—11505 
WINCO-11506-Draft 
WINCO-11510 
WINCO-11511-Draft 
WINCO-11513 
WINCO-11518 
WINCO—11527 
WINCO-11540 
WINCO-11541 
WINCO—11543 
WINCO—11545 
WINCO—11547 
WINCO-11551 
WINCO—11552 
WINCO-11555 
WINCO-—11558 
WINCO-11563 
WINCO-1 1565 
WINCO—1 1568 
WINCO-11570 
WINCO-11571 
WINCO-11576 
WINCO-11579 
WINCO-11597 
WINCO-11603 
WINCO—11608 
WINCO-11613 
WINCO-11615 
WINCO-11618 
WINCO-11621 
WINCO-11624 
WINCO-11631 
WINCO-11632 
WINCO-11640 
WINCO-11647 
LA-UR-92-1964 
LA-UR-92-1959 
LA-UR-92-1948 
LA-UR-92-1942 
LA-UR-92-1908 
LA-UR-92-1899 
LA-UR-92-1893 
LA-UR-92-1892 
LA-UR-92-1912 
SAND-91-2899C 
LA-UR-92-1862 
LA-UR-92-1853 
DOE/ER/45364-T2 
DOE/ER/13233-T2 
DOE/OR/21400-T471 
MPCI-40455-1 
DOE/MC/22118-T11 
DOE/MC/25069-T2 
DOE/MC/25069-T3 
DOE/MC/25069-T5 
DOE/MC/25069-T4 
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DE92017543 


Order No. 


DE9201 7543 
DE92017544 
DE92017545 
DE92017546 
DE92017547 
DE92017550 
DE92017552 
DE92017553 
DE92017554 
DE92017555 
DE92017556 
DE92017578 
DE92017579 
DE92017580 
DE92017581 

DE92017582 
DE92017583 
DE92017584 
DE92017585 
DE92017586 
DE92017587 
DE92017588 
DE92017589 
DE92017590 
DE92017591 

DE92017592 
DE92017595 
DE92017596 
DE92017597 
DE92017598 
DES2017638 
DE92017645 
DES2017647 
DE92017650 
DE92017651 

DE92017652 
DE92017653 
DE92017654 
DE92017655 
DE92017656 
DE92017657 
DE92017658 
DE92017659 
DE92017660 
DE92017661 

DE92017662 
DE92017663 
DE92017665 
DE92017666 
DE92017667 
DE92017668 
DE92017669 
DE92017670 
DE92017671 

DE92017672 
DE92017674 
DE92017675 
DE92017676 
DE92017678 
DE92017679 
DE92017680 
DE92017681 

DE92017682 
DE92017683 
DE92017684 
DE92017685 
DE92017686 
DE92017687 
DE92017688 
DE92017689 
DE92017695 
DE92017696 


Report No. 


DOE/MC/23172-T7-Vol.1 
DOE/MC/23172-T7-Vol.2 


DOE/MC/23264-9 
DOE/MC/23264-3 
DOE/MC/23264-6 
WRI-92-R011 
SLAC-PUB-5748 
PNL-7999 
LA-12317-MS 
ANL/EAIS/TM-72 
DOE/EI/19801—H4 
NWPO-SE-041-91 
DOE/MC/26039-2 
DOE/MC/26039-1 
DOE/MC/26039-12 
DOE/MC/26039-3 
DOE/MC/23270-T1 
DOE/BC/14434—8 
DOE/MC/11089-61 
DOE/MC/11089-65 
HW-45707-DEL. 
HW-47943-Del. 
HW-56218-DEL. 
HW-47056-DEL. 
HW-58244 
Y/TS-854-Vol.1 
EGG—10617-1208 
SLAC-PUB-5853 
SLAC-PUB-5851 
SLAC-PUB-5842 
DOE/PC/89768-T4 
DOE/PC/90056-T5 
DOE/PC/91301-3 
DOE/MC/26031-T10 
DOE/MC/26006-T 11 
DOE/MC/26018-T14 
DOE/MC/26018-T15 
DOE/MC/27259-T4 
DOE/MC/21179-T5 
DOE/MC/21179-T6 
DOE/MC/21181-T3 
DOE/MC/21181-T4 
DOE/MC/21181-T5 
DOE/MC/21338-T2 
DOE/MC/21338-T3 
DOE/MC/21338-T4 
DOE/MC/21338-T5 
DOE/MC/21338-T7 
DOE/MC/26040-T9 
DOE/MC/26042-T 12 
DOE/MC/26253-T 11 
DOE/MC/26302-T9 
DOE/MC/26302-T 10 
DOE/MC/26366-T 15 
DOE/MC/25140-T5 
DOE/MC/27225-T6 
DOE/MC/27227-T6 
NWPO-SE-038-91 
NWPO-TN-007-90 
NWPO-TN-006-90 
SAIC—91/8000 
SAIC—91/8001 
DOE-STD—1012-92 
DOE-STD—1011-92 
DOE-STD—1010-92 
DOE-STD—1009-92 
DOE-STD—1008-92 
DOE-STD—1007-92 
DOE-STD—1006-92 
DOE-STD—1005-92 
BNL-47599 
BNL-47380 
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Order No. 


DE92017702 
DE92017703 
DE92017704 
DE92017705 
DE92017706 
DE92017707 
DE92017708 
DE92017709 
DE92017710 
DE92017712 
DE92017713 
DE92017714 
DE92017715 
DE92017716 
DE92017717 
DE92017718 
DE92017720 
DE92017721 

DE92017722 
DE92017723 
DE92017724 
DE92017725 
DE92017726 
DE92017727 
DE92017728 
DE92017729 
DE92017730 
DE92017731 

DE92017732 
DE92017733 
DE92017734 
DE92017735 
DE92017736 
DE92017737 
DE92017738 
DE92017740 
DE92017742 
DE92017743 
DE92017744 
DE92017745 
DE92017746 
DE92017747 
DE92017748 
DE92017750 
DE92017751 

DE92017752 
DE92017753 
DE92017754 
DE92017755 
DE92017756 
DE92017757 
DE92017758 
DE92017759 
DE92017760 
DE92017761 

DE92017762 
DE92017763 
DE92017764 
DE92017765 
DE92017766 
DE92017767 
DE92017768 
DE92017769 
DE92017770 
DE92017771 
DE92017772 
DE92017773 
DE92017774 
DE92017775 
DE92017776 
DE92017777 
DE92017778 


Report No. 


DOE/ER/40344—2 
DOE/ER/20009-3 
GA-A-20942 
NWPO-SE-042-91 
NWPO-TN-012-91 
NWPO-TN-001-88 
NWPO-TN-013-91 
NWPO-TN-002-89 
NWPO-TN-009-90 
NWPO-SE-037-91 


NWPO-SE-039-91-Vol.1 
NWPO-SE-039-91-Vol.2 


DOE/MC/22194-T8 
DOE/MC/22065-T 15 
DOE/MC/22065-T 16 
DPW-6480 
DPW-6615 
DPW-5256 
WINCO-11824 
DPW-5244 
DPW-5242 
DPW-5239 
DPW-5236 
DPW-5154 
DPW-5238 
DOE/IE-0022P 
NWPO-SE-026-90 
NWPO-SE-044-91 
NWPO-SE-043-91 
NWPO-SE-040-91 
NWPO-TN-010-90 
NWPO-SE-036-87 
FNAL-TM—1785 
SSCL-574 
SSCL-SR-1041-Rev.1 
K/AIS-274 
SAND-91-1047 
SAND-91-2494 
SAND-92-1014 
SAND-92-0958 
SLAC-PUB-5847 
PNL-8180 
PNL-8000-Pt.3 
DOE/LLW—145 
DOE/MC/21337-T1 
DOE/MC/21337-T2 
DOE/MC/21337-T3 
DOE/MC/21337-T4 
DOE/MC/21337-T5 
DOE/MC/21337—-T6 
DOE/MC/23289-T3 
DOE/MC/23289-T4 
DOE/MC/23289-T5 
DOE/MC/23289-T6 
DOE/MC/24116-T11 
DOE/MC/23172-T5 
DOE/MC/23172-T6 
DOE/MC/23172-T8 
DOE/MC/23172-T9 
DOE/MC/23172-T10 
DOE/MC/23172-T11 
DOE/MC/23172-T12 
DOE/MC/23172-T13 
DOE/MC/23172-T14 
DOE/MC/23267-T3 
DOE/MC/23267-T4 
DOE/MC/23267-T5 
DOE/MC/23264-T5 
DOE/MC/23264-T6 
DOE/MC/23264-T7 
DOE/MC/23120-T53 
DOE/MC/23057-T3 


Order No. 


DE92017779 
DE92017780 
DE92017781 

DE92017782 
DE92017783 
DE92017784 
DE92017785 
DE92017786 
DE92017787 
DE92017788 
DE92017789 
DE92017790 
DE92017791 

DE92017792 
DE92017793 
DE92017794 
DE92017795 
DE92017796 
DE92017797 
DE92017798 
DE92017799 
DE92017800 
DE92017801 

DE92017802 

DE92017804 

DE92017805 

DE92017806 
DE92017807 
DE92017808 
DE92017815 
DE92017816 
DE92017821 

DE92017822 
DE92017825 
DE92017826 
DE92017827 
DE92017828 
DE92017829 
DE92017833 
DE92017834 
DE92017835 
DE92017836 
DE92017837 
DE92017838 
DE92017839 
DE92017840 
DE92017841 

DE92017842 
DE92017843 
DE92017844 
DE92017846 
DE92017848 
DE92017849 
DE92017851 

DE92017853 
DE92017854 
DE92017855 
DE92017856 
DE92017857 
DE92017859 
DE92017861 

DE92017862 
DE92017863 
DE92017864 
DE92017865 
DE92017866 
DE92017867 
DE92017868 
DE92017869 
DE92017875 
DE92017876 
DE92017877 


Report No. 


DOE/MC/23057-T2 
DOE/LC/11063-T2 
DOE/MC/22130-T9 
DOE/MC/22130-T10 
DOE/MC/22130-T11 
DOE/MC/22130-T12 
DOE/MC/22130-T13 
DOE/MC/22130-T14 
DOE/MC/22012-T6 
DOE/MC/22012-17 
DOE/MC/22012-T8 
DOE/MC/24156-T2 
DOE/MC/24257-T18 
DOE/MC/24267-T11 
DOE/MC/24268-T28 
DOE/MC/24258-T13 
DOE/MC/25009-T26 
DOE/MC/25048-T8 
DOE/MC/25166-114 
DOE/MC/25166-T13 
DOE/MC/26006-T 10 
DOE/MC/25137-T6 
K/AIS—275 
CONF-9205123-12 
ORNL/RASA-91/13 
ORNL/TM-12126 
DOE/PC/79938-T7 
DOE/PC/88911-T8 
DOE/EH-0269 
CONF-921048-3 
CONF-920670-4 
CONF-9205123-11 
CONF-9205108-7 
CONF-9204138-5 
CONF-8910325-2 
CONF-920402-44 
CONF-920722-3 
CONF-920402-45 
NWPO-GR-1 
LA-UR-92-2049 
DOE/LLW-135 
DOE/LLW-101 
DOE/LLW-137 
DOE/BP/35769-3 
DOE/BP-1637 
EGG-M-91481 
EGG-M-91365 
EGG-M-91394 
EGG-M-92051 
EGG-M-92236 
EGG-M-90412 
EGG-M-92111 
EGG-M-92381 
EGG-M-92071 
EGG-M-91455 
EGG-M-91402 
EGG-M-92063 
DOE/ID-10253(FY92) 
EGG-M-91416 
EGG-M-91307 
DOE/BP-1827 
DOE/BP-1880 
DOE/BP-1792 
EGG-WTD-9876 
WSRC-RP-90-1287 
DOE/BP-1894 
DOE/ER/14068-3 
DOE/ER/14227-1 
DOE/ER/40706-1 
DOE/EIA-0130(92/06) 
ESH-EMS-91-0089 
EGG-M-92006 





Order No. 


DE92017878 
DE92017882 
DE92017883 
DE92017884 
DE92017887 
DE92017888 
DE92017889 
DE92017891 

DE92017892 
DE92017893 
DE92017896 
DE92017897 
DE92017899 
DE92017900 
DE92017901 

DE92017902 
DE92017903 
DE92017904 
DE92017906 
DE92017907 
DE92017908 
DE92017909 
DE92017910 
DE92017911 

DE92017912 
DE92017913 
DE92017914 
DE92017915 
DE92017916 
DE92017917 
DE92017918 
DE92017919 
DE92017920 
DE92017921 

DE92017922 
DE92017923 
DE92017924 
DE92017925 
DE92017926 
DE92017930 
DE92017931 

DE92017932 
DE92017933 
DE92017934 
DE92017935 
DE92017936 
DE92017938 
DE92017939 
DE92017941 

DE92017942 
DE92017943 
DE92017944 
DE92017945 
DE92017946 
DE92017947 
DE92017949 
DE92017950 
DE92017951 

DE92017952 
DE92017953 
DE92017954 
DE92017955 
DE92017956 
DE92017957 
DE92017959 
DE92017960 
DE92017961 

DE92017962 
DE92017963 
DE92017964 
DE92017966 
DE92017968 


Report No. 


EGG-M-92090 
DOE/PC/90550-T4 
EGG-M-91248 
EGG-M-92134 
EGG-M-91537 
EGG-M-92186 
EGG-M-91419 
NWPO-GR-13 
NWPO-TN-011-91-Vol.1 
NWPO-GR-15 
EGG-M-92005 
EGG-M-92003 
EGG-M-91423 
EGG-M-91504 
NWPO-GR-24-Vol.1 
NWPO-GR-24-Vol.2 
NAS-519 
NWPO-GR-16 
DOE/PC/90155-T6 
DOE/PC/90155-T4 
DOE/PC/90155-T3 
WSRC-RP-89-1285 
DOE/PC/90155-T1 
NWPO-TN-01 1-91-Vol.2-3 
NWPO-GR-20 
DOE/NV/10461-T41 
WSRC-MS-90-138-Rev.1 
WSRC-MS-92-038-Pt.3 
EGG-M-92287 
WSRC-MS-92-038-Pt.2 
WSRC-MS-92-038-Pt.1 
EGG-M-91507 
EGG-M-92097 
DOE/PC/90363-T4 
DOE/PC/88935-T11 
WSRC-RP-89-1206 
WSRC-RP-89-1016 
DOE/PC/90178-T6 
WSRC-RP-89-1174 
WSRC-RP-89-1027 
DPST-87-462 
WSRC-OS-89-94-1 
WSRC-TR-91-583 
WSRC-MS-90-134 
DOE/PC/90364—T2 
WSRC-MS-90-31 
DPST-83-508 
EGG-M-91538 
WSRC-RP-89-1261 
EGG-M-91258 
WSRC-MS-90-149 
EGG-M-91452 
WSRC-TR-90-97 
EGG-M-92274 
EGG-M-92331 
PNWD-1978-HEDR 
PNWD-1977-HEDR-Vol.1 
PNL-8152 
ORNL/CON-347 
PNL-8165 
DOE/PC/91288-T3 
DOE/BP/01466—1 
DOE/BP/12031-—2 
PNWD-1983-HEDR 
DOE/ID/12839-T4 
DOE/ID/12839-T1 
DOE/ID/12839-T2 
DOE/ID/12839-T3 
DOE/PC/90155-T5 
DOE/PC/90284—T1 
DOE/PC/89868—10 
DOE/PC/90300—-TS 


Order No. 


DE92017970 
DE92017971 
DE92017972 
DE92017973 
DE92017974 
DE92017975 
DE92017976 
DE92017978 
DE92017980 
DE92017981 
DE92017982 
DE92017983 
DE92017984 
DE92017985 
DE92017986 
DE92017987 
DE92017988 
DE92017989 
DE92017990 
DE92017991 
DE92017992 
DE92017993 
DE92017994 
DE92017995 
DE92017996 
DE92017997 
DE92017998 
DE92017999 
DE92018000 
DE92018001 
DE92018002 
DE92018003 
DE92018004 
DE92018005 
DE92018006 
DE92018007 
DE92018008 
DE92018009 
DE92018010 
DE92018011 
DE92018012 
DE92018014 
DE92018015 
DE92018016 
DE92018017 
DE92018018 
DE92018019 
DE92018021 
DE92018022 
DE92018024 
DE92018025 
DE92018026 
DE92018028 
DE92018029 
DE92018031 
DE92018032 
DE92018033 
DE92018034 
DE92018035 
DE92018036 
DE92018037 
DE92018038 
DE92018039 
DE92018041 
DE92018042 
DE92018043 
DE92018044 
DE92018045 
DE92018046 
DE92018047 
DE92018048 
DE92018049 


Report No. 


DOE/PC/90544-T4 
DOE/PC/89664—T4 
DOE/PC/91303-T2 
DOE/PC/91297-3 
DOE/PC/90361-T6 
HW-36928-Del. 
BNWC-8-7-B 
DOE/ER/13966-3 
DOE/ER/40362-5 
DOE/NV/10384—36 
EGG-CATT-—10183 
EGG-MS-8848 
DOE/NV-354 
EGG-WTD-10105 
ES/CNPE-92/1 
UCRL-CR-110713 
DOE/NV/10845-8 
FEMP/SUB-046 
EGG-WTD-—10037 
UCRL-CR-—110417 
EGG-WM-10146 
EGG-EP-9701 
EGG-NE-10237 
EGG-FSP—10245 
EGG-WTD-10255 
EGG-WTD-10256 
EGG-WTD-10194 


EGG-WTD-9422-Rev.1 


EGG-WTD-9989 
EGG-WTD-9928 
UCRL-JC—1 10655 
UCRL-JC—1 10356 
UCRL-JC—109368 
UCRL-JC—109284 
UCRL-JC—109357 
UCRL-JC—109676 
UCRL-JC—1 10621 
UCRL-JC—109285 
UCRL-JC—1 10456 
UCRL-JC—1 10726 
EGG-M-92342 
EGG-M-92308 
EGG-M-92264 
EGG-M-92226 
EGG-M-91626 
EGG-M-92038 
EGG-M-92300 
EGG-M-92067 
EGG-M-91298 
UCRL-JC—109356 
UCRL-CR-110539 
UCRL-JC—107579 
EGG-M-92301 
EGG-M-91631 
EGG-M-92235 
EGG-M-91550 
EGG-M-92304 
EGG-M-91653 
EGG-M-92339 
EGG-WTD-—10092 
EGG-WM-10154 
EGG-GEO-10274 


EGG-WTD-9985-Vol.3 


EGG-CODP-—10273 
EGG-NE-10257 
EGG-NE-10280 
EGG-FSP-—10315 
EGG-CODP-—10230 
EGG-WM-10188 
EGG-NE-10145 
EGG-GEO-10159 
EGG-WTD—10058 


Order No. 


DE92018050 
DE92018051 

DE92018052 
DE92018053 
DE9201 8054 
DE92018055 
DE92018056 
DE92018057 
DE92018058 
DE92018060 
DE92018061 

DE92018063 
DE92018065 
DE92018066 
DE92018067 
DE92018068 
DE92018069 
DE92018070 
DE92018071 

DE92018072 
DE92018073 
DE92018074 
DE92018075 
DE92018076 
DE92018077 
DE92018078 
DE92018079 
DE92018080 
DE92018081 

DE92018083 
DE92018085 
DE9201 8086 
DE92018087 
DE92018088 
DE92018089 
DE92018091 

DE92018092 
DE92018096 
DE92018097 
DE92018098 
DE92018099 
DE92018100 
DE92018102 
DE92018103 
DE92018104 
DE92018105 
DE92018106 
DE92018107 
DE92018108 
DE92018109 
DE92018110 
DE92018112 
DE92018114 
DE92018116 
DE92018118 
DE92018119 
DE92018120 
DE92018121 

DE92018122 
DE92018123 
DE92018124 
DE92018125 
DE92018126 
DE92018128 
DE92018129 
DE92018130 
DE92018132 
DE92018133 
DE92018134 
DE92018135 
DE92018137 
DE92018139 


DE92018139 


Report No. 


EGG-WTD-10172 
EGG-FSP-10166 
EGG-NE-10263 
EGG-WTD-10143 
EGG-ESQ-10185 
EGG-EP-10152 
EGG-CODP-10201 
UCRL-CR—108745 
UCRL-JC—109931 
UCRL-JC—109239 
UCRL-JC—109922 
UCRL-JC—1 10289 
UCRL-JC—1 10298 
UCRL-JC—109874 
UCRL-JC—109473 
UCRL-CR-108939 
UCRL-JC—107332 
ORNL/ER-87 
ORNUER-7 
ORNUER-93 
ORNUV/ER-123 
ORNU/ER-80 
ES/ER/TM—-14 
ORNL/ER-82 
DOE/ER/60418—4 
DOE/ER/60820-3 
DOE/ER/13702-5 
DOE/ET/10815—196 
DOE/ER/40702-2 
DOE/PC/91040-T2 
DOE/PC/90751-T13 
DOE/PC/89653-T4 
DOE/PC/90274-T18 
DOE/PC/88818-14 
DOE/ER/40704—1 
LA-11737-MS-Vol.1 
EGG-ACTP—10144 
SSCL-575 
ORNL/TM—12031 
UCRL-52000-92-3 
SLAC-393 
SSCL-Preprint-132 
SSCL-Preprint-131 
SSCL-Preprint-135 


WSRC-TM-91-23-Rev.1 


WSRC-TR-91-11 
WSRC-RP-91 -0928 
DPST-89-248 
WSRC-TR-92-72 
WSRC-TR-91-425 
WSRC-TR-92-97 
PNL-8073 
BNL-47330 
BNL-NUREG-47731 
BNL-47130 
BNL-47729 
BNL-45078 


WSRC-TR-92-97-Rev.1 


BNL-52329 


ORNL/Sub-89-SE91 2/1 


DOE/CE-0351 
SAND-89-0209/4 
BNL-47749 
WSRC-RP-91-1051 
WSRC-TR-90-477 
WSRC-TR-92-90 
WSRC-RP-92-112 
WSRC-TR-91-191 
DPSPU-66-11-23 
WSRC-TR-90-551 
WSRC-TR-91-42-043 
WSRC-RD-91-25 
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DE92018140 


Order No. 


DE92018140 
DE92018142 
DE92018145 
DE92018147 
DE92018148 
DE92018149 
DE92018150 
DE92018152 
DE92018153 
DE92018154 
DE92018155 
DE92018160 
DE92018161 

DE92018163 
DE92018165 
DE92018166 
DE92018167 
DE92018168 
DE92018169 
DE92018170 
DE92018171 

DE92018172 
DE92018173 
DE92018174 
DE92018175 
DE92018176 
DE92018177 
DE92018178 
DE92018179 
DE92018180 
DE92018181 

DE92018186 
DE92018187 
DE92018188 
DE92018189 
DE92018190 
DE92018191 

DE92018193 
DE92018194 
DE92018195 
DE92018196 
DE92018197 
DE92018198 
DE92018199 
DE92018200 
DE92018201 

DE92018202 
DE92018203 
DE92018204 
DE92018205 
DE92018206 
DE92018207 
DE92018208 
DE92018209 
DE92018211 

DE92018212 
DE92018214 
DE92018215 
DE92018216 
DE92018217 
DE92018218 
DE92018219 
DE92018220 
DE92018226 
DE92018227 
DE92018228 
DE92018230 
DE92018232 
DE92018235 
DE92018236 
DE92018238 
DE92018239 


Report No. 


DPST-88-947 
WSRC-TR-91-42-043-Add.1 
BNL-47695 
BNL-NUREG-47667 
BNL-NUREG—47694 
BNL-47681 
ORNL/TM-11580 
SLAC-PUB-5604 
SLAC-PUB-5868 
SLAC-PUB-5871 
WHC-SA-1206 
DOE/RL-90-08 
DOE/RL-90-28-Rev.1 
BNL-NUREG—47179-Rev.1 
BNL-47665 
BNL-47692 
BNL-47726 
BNL-47706 
BNL-47733 
ANL/CP-—76335 
ANL/CP-—76438 
ANL/CP-76609 
ANL/CP-—76608 
ANL/CP-—75523 
ANL/CP-76624 
ANL/CP-—76604 
ANL/CP-—76633 
ANL/CP-75813 
ANL/CP-—76634 
ANL/CP-75664 
ANL/CP-75751 
ANL/CP-—74688 
ANL/CP-76651 
ANL/CP-76594 
EGG—10617-5101 
DOE/ID/12735-T23 
DOE/PC/89650-T6 
HW-60992 
HW-59456 
HW-59578 
HW-58783 
HW-59930 
HW-62214 
HW-62937 
HW-58686 
HW-59041 
HW-59107 
HW-60595 
HW-61414 
HW--66324 
HW-35530-Del. 
HW-33585-Del. 
DOE/EIA-0380(92/07) 
DOE/RL—92-26-1 
DOE/ER/75665-1 
DOE/PC/90094—T2 
DOE/PC/89652-T4 
DOE/PC/89652-T5 
DOE/PC/89650-T3 
DOE/PC/89650-T4 
DOE/PC/89650-T5 
DOE/PC/89650-T7 
DOE/PC/89650-T8 
SLAC-PUB-5646 
UCRL-LR-109890 
DOE/PC/90094—-T1 
SLAC-PUB-5849 
UCRL-ID—110491 
SLAC-399 
SLAC-396 
SLAC-TN-92-1 
DOE/ER/14144-3 
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Order No. 


DE92018241 
DE92018243 
DE92018244 
DE92018248 
DE92018251 
DE92018253 
DE92018254 
DE92018255 
DE92018256 
DE92018257 
DE92018258 
DE92018259 
DE92018260 
DE92018261 
DE92018263 
DE92018265 
DE92018267 
DE92018268 
DE92018272 
DE92018273 
DE92018274 
DE92018275 
DE92018277 
DE92018278 
DE92018279 
DE92018280 
DE92018281 
DE92018282 
DE92018284 
DE92018285 
DE92018286 
DE92018288 
DE92018289 
DE92018290 
DE92018291 
DE92018292 
DE92018293 
DE92018295 
DE92018298 
DE92018299 
DE92018300 
DE92018301 
DE92018302 
DE92018303 
DE92018304 
DE92018305 
DE92018306 
DE92018307 
DE92018308 
DE92018309 
DE92018310 
DE92018312 
DE92018313 
DE92018314 
DE92018315 
DE92018316 
DE92018325 
DE92018326 
DE92018327 
DE92018328 
DE92018329 
DE92018330 
DE92018331 
DE92018332 
DE92018334 
DE92018335 
DE92018336 
DE92018337 
DE92018338 
DE92018339 
DE92018340 
DE92018341 


Report No. 


Y/CSD/INF-92/11 
Y/DK-888/P 1 
Y/DD-551/R3 
DOE/PC/91334-T48 
CONF-920801-19 
DOE/ER/40160-8 
SAND-92-0148C 
SAND-92-1562C 
SAND-92-1469C 
SAND-92-0318C 
SAND-92-0259C 
SAND-92-0151C 
SAND-92-1687C 
SAND-92-1677C 
SAND-92-1541C 
SAND-92-1238C 
SAND-92-0093C 
SAND-92-0722C 
SAND-92-0777C 
SAND-92-0474C 
SAND-91-2579C 
SAND-91-1613C 
SAND-92-0254C 
SAND-92-1357C 
SAND-92-1704C 
SAND-92-1713C 
SAND-92-1674C 
SAND-92-1644C 
SAND-92-1525C 
SAND-92-0797C 
SAND-92-1803C 
LA-UR-92-2284 
DOE/PC/91334—T50 
DOE/PC/91334-T51 
DOE/PC/91334-T52 
DOE/PC/91334-T53 
DOE/PC/91334—-T54 
DOE/PC/91334—T56 
DOE/PC/91334-T59 
DOE/PC/91334—T60 
DOE/PC/89782-T6 
DOE/PC/89782-T7 
FNAL/C—92/139-E 
FNAL/C—92/135 
DOE/PC/89770-T12 
DOE/PC/90286-T4 
DOE/PC/91296-3 
DOE/PC/91295-T3 
DOE/PC/89776-T9 
DOE/PC/91302-3 
HW-53299-Del. 
DOE/PC/90550-T5 
DOE/PC/89776-T8 
DOE/PC/89776-T7 
DOE/PC/89783-T6 
DOE/PC/89783-T5 
DOE/PC/88697-T5 
HW-51703 
DOE/PC/88925-T10 
DOE/PC/89782-T5 
DOE/PC/89782-T4 
DOE/PC/89782-T3 
DPW-5109 
DPW-5105 
DPW-6727 
DPW-6716 
DPW-6714 
DPW-6705 
DPW-6701 
DPW-6691 
DPW-6678 
HW-63331 


Order No. 


DE92018342 
DE92018343 
DE92018344 
DE92018345 
DE92018346 
DE92018347 
DE92018348 
DE92018350 
DE92018351 

DE92018352 
DE92018353 
DE92018354 
DE92018355 
DE92018356 
DE92018357 
DE92018358 
DE92018359 
DE92018360 
DE92018363 
DE92018364 
DE92018365 
DE9201 8366 
DE92018367 
DE92018368 
DE92018369 
DE92018370 
DE92018371 

DE92018372 
DE92018374 
DE92018375 
DE92018376 
DE92018379 
DE92018380 
DE92018381 

DE92018382 
DE92018384 
DE92018385 
DE92018386 
DE92018387 
DE92018388 
DE92018389 
DE92018390 
DE92018394 
DE92018395 
DE92018396 
DE92018397 
DE92018398 
DE92018399 
DE92018401 

DE92018406 
DE92018407 
DE92018409 
DE92018410 
DE92018411 

DE92018415 
DE92018416 
DE92018417 
DE92018419 
DE92018420 
DE92018422 
DE92018425 
DE92018432 
DE92018433 
DE92018434 
DE92018435 
DE92018436 
DE92018437 
DE92018438 
DE92018439 
DE92018442 
DE92018444 
DE92018446 


Report No. 


HW-63727 
HW-64091 
HW-64634-Del. 
HW-65075 
HW-65510 
HW-65994 
HW-66988 
DOE/PC/91334—T61 
DOE/PC/91334-T62 
DOE/PC/91334-T63 
DOE/PC/91334-T64 
DOE/PC/91334—T65 
DOE/PC/91334-T66 
DOE/PC/91334-T67 
DOE/EIA-M042(91) 
SR/OA-91-01 
DOE/OR-1029-D3 
DOE/PC/91334-T68 
DOE/PC/91334—T46 
DOE/PC/91334—T45 
WSRC-TR-91-389 
WSRC-TN-21 
LA-UR-92-2218 
LA-UR-92-2215 
LA-UR-92-2282 
LA-UR-92-2281 
LA-UR-92-2274 
LA-UR-92-2271 
LA-UR-92-2243 
LA-UR-92-2219 
WC-SRP-1 
Y/MA-7186 
WSRC-RP-89-797 
WSRC-RP-91-345 
LA-UR-92-2267 
DOE/PC/91334-T44 
DOE/PC/91334-T43 
DOE/PC/91334-T42 
DOE/PC/91334—T41 
DOE/PC/91334—T40 
DOE/PC/91334-T39 
DOE/PC/91334—T38 
DOE/CE/15981-4 
DOE/PC/91337-T2 
DOE/PC/91334-T35 
DOE/PC/91334—T37 
DOE/PC/91334—T36 
DOE/ER/13214-7 
ORNU/ER-62 
ORNL/M-1898 
LA-12334-PR 
DOE/PC/90166-T4 
DOE/PC/90166-T5 
DOE/PC/90166-T6 
KY/ER-8 
SAND-92-0647 
SAND-92-0217 
DOE/PC/90545-T7 
DOE/PC/90545-T8 
DOE/PC/79812-T9 
DOE/PC/79812-T12 
DOE/PC/89771-8 
PPPL-2849 
PPPL-2847 
PPPL-2853 
DOE/PC/89771-9 
DOE/PC/89771-10 
DOE/PC/89771-11 
DOE/PC/90307-6 
CONF-9107115-77 
PPPL-CFP-2687 
PPPL-CFP-2622 





Order No. 


DE92018450 
DE92018452 
DE92018454 
DE92018456 
DE92018479 
DE92018480 
DE92018482 
DE92018483 
DE92018484 
DE92018486 
DE92018488 
DE92018489 
DE92018492 
DE92018496 
DE92018497 
DE92018499 
DE92018503 
DE92018506 
DE92018507 
DE92018508 
DE92018516 
DE92018517 
DE92018518 
DE92018519 
DE92018523 
DE92018524 
DE92018526 
DE92018530 
DE92018532 
DE92018533 
DE92018534 
DE92018535 
DE92018536 
DE92018539 
DE92018541 

DE92018544 
DE92018545 
DE9201 8546 
DE92018547 
DE92018555 
DE92018559 
DE92018561 

DE92018564 
DE92018565 
DE92018572 
DE92018573 
DE92018574 
DE92018575 
DE92018582 
DE92018583 
DE92018586 
DE92018587 
DE92018588 
DE92018589 
DE92018590 
DE92018595 
DE92018596 
DE92018597 
DE92018598 
DE92018599 
DE92018600 
DE92018606 
DE92018609 
DE92018610 
DE92018617 
DE92018623 
DE92018624 
DE92018625 
DE92018626 
DE92018627 
DE92018628 
DE92018629 


Report No. 


PNL-8074 
DOE/PC/89790-10 
DOE/PC/88852-T6 
DOE/PC/90167-T5 
DOE/PC/91042-T1 
DOE/ER/20002-T1 
DOE/ER/13693-T1 
DOE/PC/90045—T5 
DOE/PC/89659-T9 
DOE/PC/89780-T10 
DOE/ER/53270-T2 
CONF-9206225-1 
CONF-920402-48 
LA-UR-92-2295 
LA-UR-92-2296 
LA-UR-92-2307 
PNL-8227 
DOE/ER/40076-T1 
UCB-BFE-035 
DOE/SF/18861-T1 
DOE/NV-352 
ORNURASA-91/16 
ORNL/TM-11843 
SSCL-569 
DOE/PC/88919-T6 
MSHA/IR-1205 
DOE/SF/18861-T2 
DOE/ER/13546-4 
DOE/ER/53199-2 
HPR-88-001 
WSRC-MS-92-050 
WSRC-MS-92-049 
WSRC-RP-91-1227 
WSRC-MS-91-092 
GA-A-20945 
SAND-92-1454 
ORNL-6705 
ORNU/RASA-90/8 
ORNL-6709 
DOE/EV/04182-T3 
DOE/ER/13932-T2 
DOE/AL/24327-T1 
DOE/AL/52360-T1 
DOE/AL/43059-T13 
DOE/AL/43059-T4 
DOE/AL/43059-T3 
DOE/AL/43059-T2 
DOE/AL/43059-T1 
DOE/EIA-0226(92/07) 
SAND-92-0120 
ORNL/CDIAC-34/R2 
SLAC—402 
SLAC-382 
DOE/EH-0238 
DOE/EIA-0035(92/07) 
EGG-WM-7375 
DOE/ER/25054-3 
DOE/ER/45233-7 
DOE/ER/45384-T1 
DOE/ER/60789-4 
LA-UR-92-2473 
LA-UR-92-2385 
LA-UR-92-2461 
LA-UR-92-2458 
ANL/EAIS/TM-71 
HW-40692-Del. 
HW-36440-Del. 
HW-33200-Del. 
PNL-8220 
HW-46066-Del. 
HW-46432-Del. 
HAN-80948 


Order No. 


DE9201 8630 
DE92018631 
DE9201 8632 
DE9201 8633 
DE9201 8634 
DE9201 8635 
DE9201 8636 
DE9201 8637 
DE9201 8640 
DE92018641 
DE9201 8642 
DE92018643 
DE92018644 
DE9201 8646 
DE9201 8647 
DE92018651 
DE9201 8653 
DE9201 8654 
DE9201 8655 
DE9201 8656 
DE9201 8657 
DE9201 8659 
DE9201 8660 
DE9201 8661 
DE9201 8663 
DE9201 8664 
DE9201 8665 
DE9201 8666 
DE9201 8667 
DE9201 8668 
DE9201 8669 
DE92018671 
DE9201 8672 
DE92018674 
DE92018675 
DE92018676 
DE9201 8677 
DE92018678 
DE92018679 
DE9201 8684 
DE9201 8686 
DE9201 8687 
DE9201 8689 
DE9201 8690 
DE9201 8691 
DE9201 8692 
DE92018693 
DE9201 8694 
DE9201 8695 
DE9201 8696 
DE9201 8697 
DE92018698 
DE9201 8699 
DE92018701 
DE92018702 
DE92018703 
DE92018704 
DE92018705 
DE92018706 
DE92018710 
DE92018713 
DE92018714 
DE92018717 
DE92018723 
DE92018725 
DE92018726 
DE92018727 
DE92018728 
DE92018729 
DE92018731 
DE92018732 
DE92018733 


Report No. 


OUT-—1462 
HW-47675-Del. 
HW-47858-Del. 
HW-53967-Del. 
HW-54284 
DOE/ER/53223-178 
FNAL/C—92/174 
LA-UR-92-2214 
DOE/ER/14079-16 
DOE/ER/14079-17 
DOE/ER/14079-18 
DOE/ER/60514-6 
DOE/ER/60863—4 
DOE/ER/13822-5 
DOE/ER/53297—4 
MSHA/IR—1202 
MSHAVIR-1201 
MSHA/IR—1204 
DOE/PETC/TR-92/9 
DOE/FE-0223P-4 
SAND-92-8000 
UCRL-ID—110139 
UCRL-ID—111012 
UCRL-ID—103970 
UCRL-ID—110679 
PNL-8170 
PNL-8268 
MLM-3753 
MLM-3752 
SAND-92-8208 
DPW-6536 
DPW-6628 
DPW-6638 
DPW-6647 


DOE/ER/61200-—1 
DOE/PC/90055-T4 
DOE/ER/13411-T2 
DOE/ER/14178-T1 
DOE/ER/45174-T5 
HAN-75122-Del. 
HAN-73854 
HAN-75414-Del. 
HAN-73270 
HAN-74331 
HAN-74585-Del. 
HAN-—74881-Del. 
HAN-—75685-Del. 
HAN-76922 
DOE/NV/10630—29 
PNWD-1986-HEDR 
DOE/PC/88851-T2 
DOE/ER/40565-1 
ANL-IFR-169 
DOE/ER/45460-1 
DOE/ER/45428-1 
DOE/ID/13074—-T4 
DOE/ER/14193—1 
DOE/ER/45255—4 
DOE/ER/13243-8 
DOE/ER/45220-7 
DOE/ER/45058-8 
DOE/ER/45265-6 
CONF-9105137—-4 
CONF-91 10369-2 
CONF-911139-3 
CONF-91 10106—1 
CONF-91 1226-3 
CONF-920444-31 


Order No. 


DE92018734 
DE92018735 
DE92018736 
DE92018738 
DE92018741 

DE92018743 
DE92018745 
DE92018746 
DE92018747 
DE92018748 
DE92018750 
DE92018751 

DE92018752 
DE92018753 
DE92018754 
DE92018755 
DE92018758 
DE92018759 
DE92018760 
DE92018762 
DE92018763 
DE92018764 
DE92018768 
DE92018770 
DE92018781 

DE92018783 
DE92018784 
DE92018785 
DE92018786 
DE92018801 

DE92018804 
DE92018807 
DE92018808 
DE92018809 
DE92018812 
DE92018813 
DE92018816 
DE92018819 
DE92018820 
DE92018821 
DE92018822 
DE92018825 
DE92018826 
DE92018829 
DE92018830 
DE92018831 

DE92018832 
DE92018833 
DE92018834 
DE92018835 
DE92018836 
DE92018837 
DE92018838 
DE92018839 
DE92018840 
DE92018841 

DE92018842 
DE92018843 
DE92018844 
DE92018845 
DE92018847 
DE92018848 
DE92018849 
DE92018850 
DE92018856 
DE92018857 
DE92018858 
DE92018859 
DE92018860 
DE92018861 
DE92018862 
DE92018863 


Report No. 


CONF-910819-3 
KCP-613-4898 
ES/ER/TM-31 
CONF-920610—13 
CONF-920548-2 
CONF-920792-17 
CONF-9210136-1 
DOE/ER/60711-T1 
DOE/SF/18440—1 
ORNU/TM—-11984 
DOE/PC/89881-T2 
DOE/PC/89754-T6 
DOE/PC/89754—-T5 
DOE/PC/89754—T4 
DOE/PC/89754—-T3 
DOE/PC/89754—T2 
DOE/ER/40694—1 
DOE/PC/91293-2 
DOE/ER/61228-3 
DOE/ER/40695-1 
DOE/ER/13621—4 
DOE/ER/40354—4 
CONF-920331-53 
ANL/CP-—76666 
ANL-92/23 
UCRL-ID—111473 
UCRL-ID—110111 
UCRL-ID—110732 
ANL/CP-76343 
HAN-77180 
IS-T-1539 
IS-T-1576 
IS-T-1622 
IS-T-1625 
IS-T-1535 
IS-T-1567 
SAND-92-1799C 
SAND-92-1690C 
SAND-92-1676C 
SAND-92-1715C 
SAND-91-2457C 
SAND-92-1675C 
SAND-92-1646C 
HW-33698 
HW-36021 
HW-40703 
HW-54378 
HW-74176 
HW-75609 
HW-89085 
HAN-71254-Del. 
HAN-72665-Del. 
HAN-73575 
HAN-71736-Del. 
HAN-77440-Del. 
HAN-74058 
HAN-76476-Del. 
HAN-75945-Del. 
HAN-72358-Del. 
HW-64580-Del. 
HAN-71477-Del. 
HAN-72984-Del. 
HAN-—76688-Del. 
HW-57640-Del. 
DOE/AL/58309-T 1 
HW-58019 
HW-58051 -Del. 
HW-58153 
HW-58661 
HAN-84213 
HAN-87470 
HW-56399 
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DE92018864 


Order No. 


DE9201 8864 
DE92018867 
DE92018869 
DE92018870 
DE92018873 
DE92018882 
DE92018884 
DE92018885 
DE92018887 
DE92018888 
DE92018889 
DE92018890 
DE92018891 

DE92018892 
DE92018893 
DE92018894 
DE92018895 
DE92018897 
DE92018898 
DE92018899 
DE92018900 
DE92018901 

DE92018902 
DE92018904 
DE92018905 
DE9201 8906 
DE92018907 
DE92018908 
DE92018912 
DE92018913 
DE92018915 
DE92018924 
DE92018927 
DE92018930 
DE92018932 
DE92018933 
DE92018934 
DE92018935 
DE92018936 
DE92018937 
DE92018938 
DE92018939 
DE92018940 
DE92018941 

DE9201 8942 
DE92018943 
DE92018947 
DE92018948 
DE92018951 

DE92018953 
DE92018954 
DE92018955 
DE92018957 
DE92018958 
DE92018960 
DE92018961 

DE92018963 
DE92018966 
DE92018967 
DE92018977 
DE92018978 
DE92018980 
DE92018982 
DE92018984 
DE92018985 
DE92018986 
DE92018989 
DE92018990 
DE92018991 

DE9201 8993 
DE92018995 
DE92018997 


Report No. 


HW-56972-Del. 
CONF-920721—4 
CONF-900171-5 
LA-UR-92-2213 
LA-UR-92-2381 
DOE/PC/91026-T4 
GA-A-20972 
GA-A-20959 
LA-UR-—92-2180 
LA-UR-92-2179 
DOE/PC/79997-T17 
DOE/PC/79923-T12 
DOE/PC/79923-T13 
DOE/PC/79923-T14 
DOE/PC/79923-T15 
DOE/PC/79923-T16 
LA-UR-92-2174 
LA-UR-92-2155 
DOE/PC/79923-T17 
DOE/PC/79923-T18 
DOE/PC/79923—T20 
LA-UR-92-2474 
LA-UR-92-2386 
LA-UR-92-2362 
LA-UR-92-2361 
LA-UR-92-2360 
SSCL-Preprint-130 
SSCL-Preprint-129 
DOE/BC/14476-10 
DOE/BC/14434-9 
LA-UR-92-2348 
CONF-910881-34 
DOE/ER/14145-2 
SAND-88-1581 
SAND-89-2773 
UCRL-ID—105490 
UCID-21771-Rev.1 
UCRL-ID—109110 
SSCL-579 
UCRL-ID—110239 
SAND-89-7018 
DOE/MC/23167-3099 
DOE/MC/26042-3098 
DOE/MC/27286-3096 
DOE/ER/45438-2 
DOE/ER/14042-3 
CONF-9206185-8 
DOE/ER/45153—-9 
EGG—10617-1164 
SSCL-535 
ANL/ACTV-91/4 
ORNL/RASA-91/10 
PNL-8084 
SAND-92-1265 
UCRL-LR--106736-Rev.1 
UCRL-LR-106874-Rev.1 
PPPL-2854 
DOE/PC/79923-T19 
DOE/PC/88923-T9 
LA-UR-92-2150 
LA-UR-92-2139 
LA-UR-92-2120 
LA-UR-92-2086 
LA-UR-—92-2062 
LA-UR-92-2021 
LA-UR-92-2359 
LA-UR-92-2351 
LA-UR-92-2352 
LA-UR-—92-2350 
CONF-920969-1 
LA-UR-—92-2508 
LA-UR-92-2505 
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Order No. 


DE92019012 
DE92019017 
DE92019020 
DE92019026 
DE92019032 
DE92019033 
DE92019034 
DE92019035 
DE92019037 
DE92019038 
DE92019042 
DE92019043 
DE92019044 
DE92019048 
DE92019049 
DE92019051 

DE92019052 
DE92019053 
DE92019059 
DE92019060 
DE92019062 
DE92019063 
DE92019065 
DE92019066 
DE92019068 
DE92019069 
DE92019070 
DE92019071 

DE92019072 
DE92019075 
DE92019088 
DE92019094 
DE92019095 
DE92019096 
DE92019098 
DE92019106 
DE92019107 
DE92019108 
DE92019110 
DE92019111 

DE92019115 
DE92019116 
DE92019121 

DE92019144 
DE92019145 
DE92019147 
DE92019150 
DE92019154 
DE92019156 
DE92019157 
DE92019158 
DE92019159 
DE92019160 
DE92019161 

DE92019162 
DE92019163 
DE92019164 
DE92019165 
DE92019166 
DE92019167 
DE92019188 
DE92019190 
DE92019191 
DE92019192 
DE92019213 
DE92019231 
DE92019232 
DE92019235 
DE92019242 
DE92019243 
DE92019244 
DE92019273 


Report No. 


DOE/ER/13181-3 
HW-65924 
CONF-9207111-—2 
ANL/CP-76280 
ANL/CP-76700 
ANL/CP-76737 
ANL-HEP-CP-92-54 
ANL-HEP-CP-92-55 
ANL/CP-72368 
ANL/CP-76537 
ANL/CP-76576 
ANL/CP-—76578 
ANL/CP-76387 
DOE/ER/61035-T1 
DOE/SF/19081-T1 
ANL-92/19 
BNL-52336 
DOE/ER-0313/12 
ORNL/TM-11625/R4 
ORNL/TM-12018 
ORNL/TM—12026 
ORNL/CON-325 
ORNL/TM-12117 
ORNL/TM-12106 
ORNL/Sub-87-SA582/1 
ORNL/CDIAC-52 
ORNL-6717 
ORNL/RASA-91/20 
ORNL/RASA-91/21 
PNL-SA-21076 
DOE/PE—0104P 
PNL-—8185 
UCRL-ID—109852 
EGG-2672 
SSCL-—131-Rev.A 
DPW-6475 
DPW-6476 
DOE/PE-—0103-P 
DPW-6483 
DPW-6484 
DPW-6537 
DPW-6538 
DOE/PETC/TR-92/10 
HW-66685 
HW-69074-RD 
HW-73304 
RL-REA-345-RD 
HW-7-283 
HW-—19499 
HW-49826 
HW-50368-Del. 
HW-51067-Del. 
HW-55101-Del. 
HW-61399 
HW-61756 
HW-61789 
HW-62621 
HW-63753-Del. 
HW-64122-Del. 
HW-64418 
ORNL/Sub-90-SF985/1 
ORNL/M—1845 
LA—12326-MS 
KCP-—613-4802 
CONF-891098—12 
DOE/ER-ITER-0005 
PNL-7810 
BNL-—47798 
DOE/ER/60986-T1 
BNL-—47771 
BNL-47773 
DOE/SF/18865-T1 


Order No. 


DE92019299 
DE92019303 
DE92019306 
DE92019308 
DE92019309 
DE92019310 
DE92019311 

DE92019312 
DE92019313 
DE92019314 
DE92019315 
DE92019316 
DE92019318 
DE92019319 
DE92019320 
DE92019321 

DE92019325 
DE92019326 
DE92019328 
DE92019329 
DE92019331 

DE92019332 
DE92019338 
DE92019388 
DE92019529 
DE92506317 
DE92517037 
DE92534655 
DE92534657 
DE92539235 
DE92539238 
DE92539321 

DE92540808 
DE92540809 
DE92540810 
DE92540811 

DE92540812 
DE92540813 
DE92540814 
DE92540817 
DE92540818 
DE92540819 
DE92540820 
DE92540821 

DE92540822 
DE92540823 
DE92540824 
DE92540825 
DE92540826 
DE92540827 
DE92540828 
DE92540829 
DE92540830 
DES2540832 
DE92540843 
DE92540844 
DE92540845 
DE92540846 
DE92540847 
DE92540848 
DE92540849 
DE92540850 
DE92540851 
DE92540852 
DE92540853 
DE92540861 
DE92540862 
DE92540863 
DE92540865 
DE92540868 
DE92540869 
DE92540873 


Report No. 


LA-12384-MS 
HW-33962-Del. 
HW-39260-Del. 
HW-43137-Del. 
HW-50584-Del. 
HW-55215-Del. 
HW-62864-Del. 
DOE/ER-0555T 
DOE/ER-0554T 
DOE/ER-0553T 
DOE/ER-0552T 
PNL-8277 
SAND-92-0541 
SAND-92-0940 
SAND-92-0929 
SAND-91-0285 
SAND-92-0162 
SAND-92-0763 
SAND-92-0140 
SAND-91-0571 
SAND-92-0820 
SAND-92-0659 
FNAL-TM—1787 
DOE/CE-—12429-H1 
DOE/BP/16383-T1 
NEI-DK-787 
DESY-—91-128(rev.) 
ECN-C-92-021 
ECN-}-92-024 
DLR-FB-92-01 
IKE-STF—1110-91 
ETDE-mf-92539321 
NEI-DK-791 
NEI-DK-792 
NEI-DK-790 
NEI-DK-783 
NEI-DK-788 
NEI-DK-793 
NEI-DK-786 
AUC-IBT-R-9139 
AUC-IBT-R-9015 
AUC-IBT-R-9046 
RISO-M-2906 
DTH-LV-MEDD-224 
DTH-LV-MEDD-228 
NEI-DK-874 
NEI-DK-873 
NEI-DK-878 
NEI-DK-877 
NEI-DK-879 
NEI-DK-880 
NEI-DK-881 
NEI-DK-883 
NEI-DK-875 
NEI-DK-890 
NEI-DK-886 
NEI-DK-882 
NEI-DK-894 
NEI-DK-895 
NEI-DK-896 
NEI-DK-893 
NEI-DK-897 
NEI-DK-892 
NEI-DK-891 
NEI-DK-889 
NEI-DK-887 
NEI-DK-888 
NEI-DK-885 
NEI-DK-884 
NEI-DK-898 
NEI-DK-899 
NEI-DK-902 





Order No. 


DE92540917 
DE92540918 
DE92540920 
DE92540921 
DE92540922 
DE92540923 
DE92540924 
DE92540925 
DE92540926 
DE92540927 
DE92540928 
DE92540929 
DE92540930 
DE92540931 

DE92540932 
DE92540933 
DE92540934 
DE92540935 
DE92540936 
DE92540937 
DE92540938 
DE92540948 
DE92540949 
DE92540950 
DE92540951 

DE92540952 
DE92540953 
DE92540954 
DE92540955 
DE92540956 
DE92540957 
DE92540958 
DE92540959 
DE92540960 
DE92540961 

DE92540963 
DE92540964 
DE92540965 
DE92540966 
DE92540967 
DE92540970 
DE92540973 
DE92540974 
DE92540979 
DE92540980 
DE92540981 

DE92540982 
DE92540998 
DE92541000 
DE92541001 

DE92541002 
DE92541003 
DE92541004 
DE92541005 
DE92541007 
DE92541008 
DE92541009 
DE92541011 

DE92541013 
DE92541014 
DE92541015 
DE92541016 
DE92541019 
DE92541020 
DE92541021 

DE92541022 
DE92541024 
DE92541025 
DE92541031 
DE92541033 
DE92541035 
DE92541036 


Report No. 


NEI-FI-155 
KTM/E-B—102 
KTM/E-B—105 
KTM/E-B-106 
KTM/E-B-107 
KTM/E-C-—28 
NEI-FI-156 
NEI-FI-157 
NEI-FI-164 
NEI-FI-158 
NEI-FI-159 
NEI-FI-160 
NEI-FI-161 
NEI-FI-162 
NEI-FI-163 
VTT-TUTK-733 
VTT-TUTK-739 
VTT-TUTK-740 
VTT-TIED-1279 
VTT-TIED-1277 
VTT-TIED—1270 
VTT-TUTK-753 
VTT-TIED-1314 
IVO-A-01/92 
IVO-A-04/91 
IVO-A-05/91 
IVO-B-13/91 
IVO-INT-6 
IVO-INT-5 
IVO-INT—7 
IVO-INT-8 
VTT-OPT—42 
VTT-OPT-44 
VTT/LVIS2000—12 
VTT-ETRR-10 
NEI-NO-219 
NEI-NO-220 
NEI-NO-221 
NEI-NO-222 
NEI-NO-223 
NIBR-R-1991:18 
IFE/KR/E-91/007 
CMI-R-91/A30025 
NEI-NO-225 
NEI-NO-226 
NEI-NO-227 
RE-8/1991 
S}-870916-2 
NIVA-O-—90058 
NIVA-O-89258 
NIVA-O-862602 
NEI-NO-228 
NEI-NO-229 
NIVA-O-89153 
NEI-NO-230 
CMI-R-92/A30005 
S}-900902 
NEI-NO-231 
NEI-NO-232 
NEI-NO-233 
NEI-NO-234 
NIBR-R—-1990:22 
NEI-NO-235 
NEI-NO-236 
NEI-NO-237 
NEI-NO-238 
NEI-NO—239 
IFE/KR/E-92/004 
NEI-NO-240 
NEI-NO-241 
NEI-NO-242 
NEI-NO-243 


Order No. 


DE92541040 
DE92541041 
DE92541043 
DE92541044 
DE9254 1046 
DE92541048 
DE92541050 
DE92541051 
DE92541053 
DE92541054 
DE92541056 
DE92541057 
DE92541059 
DE9254 1060 
DE92541062 
DE92541068 
DE92542156 
DE92542183 
DE92542184 
DE92542195 
DE92542196 
DE92542204 
DE92542205 
DE92542213 
DE92542220 
DE92544774 
DE92544775 
DE92544777 
DE92544830 
DE92544832 
DE92544833 
DE92544835 
DE92544838 
DE92547877 
DE92547878 
DE92547881 
DE92547893 
DE92547896 
DE92547898 
DE92547918 
DE92547919 
DE92547920 
DE92547921 
DE92547930 
DE92547933 
DE92547935 
DE92547938 
DE92547972 
DE92547975 
DE92547981 
DE92548183 
DE92548185 
DE92548208 
DE92548241 
DE92548248 
DE92548296 
DE92548303 
DE92548851 
DE92548857 
DE92548916 
DE92548920 
DE92548925 
DE92548928 
DE92548931 
DE92548935 
DE92548940 
DE92548945 
DE92548949 
DE92548953 
DE92548957 
DE92548961 
DE92548964 


Report No. 


NEI-SE—96 
NUTEK-R-91-12 
NUTEK-R-91-19 
NUTEK-R-91-20 
NUTEK-R-91-21 
NUTEK-R-91-22 
NUTEK-R-91-23 
NUTEK-R-91-24 
NUTEK-R-91-1 
NUTEK-R-91-3 
NUTEK-R-91-9 
NUTEK-R-91-13 
NUTEK-R-91-17 
NUTEK-FBT-92-4 
NUTEK-VK-92-6 
NUTEK-88-4220 
ECN-I-92-025 
ECN-C—92-038 
ECN-C—92-035 
ECN-F-92-026 
ECN-I-92-017 
ECN-C—92-031 
ECN-C—92-017 
ECN-I-92-006 
ECN-C—92-027 
ENEA-RT-AMB-91-20 
ENEA-RT-AMB-91-09 
ENEA-RT-AMB-91-02 
ENEA-RT-INN—90-37 
ENEA-RT-AMB-91-22 
ENEA-RT-AMB-91-10 
ENEA-RT-AMB-91-01 
ENEA-RT-AMB—91-27 
INIS-mf—14051 
INIS-mf—14052 
ETDE-mf-92547881 
ETDE-mf-—92547893 
ETDE-mf-—92547896 
ETDE-mf-—92547898 
ETDE-mf—92547918 
ETDE-mf-92547919 
FFU-rep-91-3 
INIS-mf—14067 
ETDE-mf-—92547930 
ETDE-mf—92547933 
ETDE-mf-92547935 
KFK-PUG-2 
Juel-2537 

KFK—4936 
UBA-FB—91-058 
IKMz—92-1 
GSF-40/91 
KFK-5007 

IKE-7-17 

KFK—4666 
KFK-5006 

Juel-2561 
DESY-—92-047 
DESY—92-045 
DESY—92-057 
DESY—92-054 
DESY-92-053 
DESY-—92-051 
DESY—92-046 
DESY—92-048 
DESY-—92-040 
DESY-—92-042 
DESY—92-044 
DESY-—92-049 
DESY-—92-050 
DESY—92-043 
MPI-PhE-—92-01 


Order No. 


DE92548967 
DE92548981 

DE92548995 

DE92548998 
DE92556477 
DE92556662 
DE92556671 

DE92556672 

DE92556673 

DE92556674 

DE92556703 
DE92556706 
DE92556707 
DE92556708 
DE92556717 
DE92556718 
DE92556724 

DE92556726 
DE92556727 
DE92556729 
DE92556731 

DE92556732 
DE92556745 
DE92556779 
DE92556780 
DE92557799 
DE92557801 

DE92557806 
DE92557817 
DE92557818 
DE92557830 
DE92557831 

DE92557832 
DE92557833 
DE92557841 

DE92557842 
DE92557845 
DE92557848 
DE92557850 
DE92557851 

DE92557852 
DE92557854 
DE92557855 
DE92557867 
DE92557868 
DE92557871 

DE92557872 
DE92557873 
DE92557882 
DE92557885 
DE92557959 
DE92557960 
DE92558015 
DE92558016 
DE92558017 
DE92558018 
DE92558019 
DE92558035 
DE92558047 
DE92558196 
DE92558197 
DE92558198 
DE92558212 
DE92558276 
DE92558325 
DE92558326 
DE92558327 
DE92606859 
DE92610526 
DE92633803 
DE92635885 
DE92636650 


Report No. 


MPI-PhE-92-02 
KFK-5011 
KFK-5002 
KFK-5014 
KEK-91-12 
JAERI-M-92-038 
JAERI-M-92-036 
JAERI-M-92-042 
JAERI-M-92-043 
JAERI-M-92-050 
JAERI-M-92-048 
INS—923 
KEK-91-13 
JAERI-M-92-047 
INIS-JP—006 
KURRI-TR-361 
JAERI-M-92-061 
JAERI-M-92-067 
JAERI-M-92-068 
JAERI-M-92-074 
JAERI-M-91 -206 
JAERI-M-91-208 
NIFS-MEMO-5 
NIRS-RSD-97 
NIRS-RSD-96 
ETDE-mf-92557799 
ETDE-mf—92557801 
INIS-mf—14076 
ETDE-mf—92557817 
ETDE-mf—92557818 
INIS-mf-14077 
ETDE-mf—92557831 
LIS-94 
INIS-mf—14078 
ETDE-mf-92557841 
ETDE-mf—92557842 
ETDE-mf-—92557845 
ETDE-mf-—92557848 
INIS-mf—14070 
ETDE-mf—92557851 
ETDE-mf—92557852 
INIS-mf-—14073 
INIS-mf-14075 
KFK-4926 
ETDE-mf-—92557868 
ETDE-mf-92557871 
INIS-mf—14068 
INIS-mf—14072 
ETDE-mf-—92557882 
ETDE-mf-—92557885 
ETDE-mf—92557959 
ETDE-mf-92557960 
ETDE-mf-92558015 
ETDE-mf—92558016 
ETDE-mf-92558017 
ETDE-mf—92558018 
ETDE-mf-92558019 
INIS-mf—14061 
CONF-9005426— 
ETDE-mf-—92558196 
ETDE-mf-—92558197 
GSF-34/91 
ETDE-mf—92558212 
ETDE-mf-92558276 
KFK-4908 
HMI-B—496 
BONN-IR-91-70 
CFFTP-G-88027 
LIYaF—-1520 
NRCN-608 
INIS-mf-13304 
RAL-91 -076 
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DE92636663 


Order No. 


DE92636663 
DE92637899 
DE926381 11 
DE926381 13 
DE926381 16 
DE92638146 
DE92638224 
DE92638237 
DE92638241 
DE92638282 
DE92638606 
DE92638607 
DE92638608 
DE92638609 
DE92638643 
DE92638647 
DE92638651 
DE92638652 
DE92638653 
DE92638710 
DE92638925 
DE92638926 
DE92638936 
DE92638990 
DE92639006 
DE92639039 
DE92639057 
DE92639122 
DE92639124 
DE92639273 
DE92639274 
DE92639275 
DE92639943 
DE92639946 
DE92639947 
DE92639963 
DE92639986 
DE92640027 
DE92640055 
DE92640057 
DE92640060 
DE92640061 
DE92640062 
DES2640067 
DE92640076 
DE92640082 
DE92640116 
DE92640219 
DE92640356 
DE92640388 
DE92640389 
DE92640488 
DE92640489 
DE92640490 
DE92640491 
DE92640499 
DE92640501 
DE92640551 
DE92640557 
DE92640561 
DE92640564 
DE92640570 
DE92640590 
DE92640597 
DE92640599 
DE92640603 
DE92640608 
DE92640622 
DE92640623 
DE92640627 
DE92640690 
DE92640709 


890 


Report No. 


RAL-91-075 

IC-92/52 
INIS-mf-13197 
CAN-CSA-N288.4-M90 
IAEA-AL-044 
AECS-PR/SDB-21 
IAEA-TECDOC-647 
AECS-A/FRSR-47 
CX-EURO-88/13 
NRCN(TE)-008 
AECL-9939 
CAN-CSA-N285.1-M91 
CAN-CSA-N285.2-M89 
CAN-CSA-N290.5-M90 
IHEP-OEF-91-134 
JINR-R-1-91-36 
JINR-R-13-89-830 
JINR-R-13-90-218 
JINR-R—13-90-511 
INFO-0314 
IFVE-OEF-91-50 
IHEP-OEIUNK-91-156 
JINR-R-1-90-595 
JINR-E-1-91-243 
JINR-R-2-90-523 
JINR-R-3-90-568 
KFKI-1991-28/A(prepr.) 
JINR-E-4-91-288 
BARC-1991/P/006 
AECL-10042 
CFFTP-G-9093 
CFFTP-G-9126 
INIS-mf-13324 
INIS-BR-2928 
INIS-BR-2932 
INIS-mf-13318 
IPEN-PUB-358 
INIS-mf-13319 
INIS-mf-13321 
DOE-HMIP-RR-92.018 
IAEA-TECDOC-649 
IPEN-PUB-353 
IPEN-PUB-359 
IPEN-PUB-354 
INIS-BR-2926 
NRCN-612 
CBPF-NF-016/91 
INIS-BR-2925 
ANSTO-E-699 
INFO-0371 
INIS-mf-13327 
DOE-HMIP-RR-92.013 
DOE-HMIP-RR-92.015 
DOE-HMIP-RR-92.022 
INIS-mf-13317 
INIS-mf-13328 
IOC-UNEP-IMO/GGE-3 
INFO-0415 
INIS-BR-2929 
AECS-A/FRSR-55 
AECS-A/FRSR-51 
IAEA-TECDOC-651 
IPEN-PUB-362 
ANSTO-E-704 
IPEN-PUB-363 
INFO-0369 
IPEN-PUB-364 
INIS-mf-13320 
INIS-mf-13322 
INIS-mf-13323 
IAEA-R-5948-F 
INIS-BR-2927 
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Order No. 


DE92640717 
DE92640794 
DE92640822 
DE92640845 
DE92640846 
DE92640847 
DE92640848 
DE92640849 
DE92640850 
DE92640851 
DE92640852 
DE92640853 
DE92640854 
DE92640901 
DE92640906 
DE92640943 
DE92640948 
DE92640949 
DE92640952 
DE92641157 
DE92641167 
DE92641170 
DE92641179 
DE92641180 
DE92641181 
DE92641182 
DE92641189 
DE92641193 
DE92641215 
DE92641221 
DE92641222 
DE92641264 
DE92641265 
DE92641278 
DE92641282 
DE92641283 
DE92641284 
DE92641290 
DE92641324 
DE92641335 
DE92641336 
DE92641337 
DE92641338 
DE92641339 
DE92641340 
DE92641341 
DE92641342 
DE92641343 
DE92641344 
DE92641345 
DE92641346 
DE92641347 
DE92641348 
DE92641349 
DE92641439 
DE92641465 
DE92641466 
DE92641477 
DE92641478 
DE92641489 
DE92641490 
DE92641491 
DE92641528 
DE92641548 
DE92641566 
DE92641567 
DE92641575 
DE92641587 
DE92641588 
DE92641630 
DE92641641 
DE92641654 


Report No. 


AECS-A/FRSR-54 
LIU-TEK-LIC-1991-31 
PSH119 
IPEN-PUB-342 
IPEN-PUB-343 
IPEN-PUB-344 
IPEN-PUB-345 
IPEN-PUB-346 
IPEN-PUB-347 
IPEN-PUB-348 
IPEN-PUB-350 
IPEN-PUB-351 
IPEN-PUB-352 
INFO-0419 
IPEN-PUB-349 
INIS-BR-2930 
ANSTO-E-706 
CTA-IEAV-NT-001/92 
IPEN-PUB-316 
lYaF-91-37 
AECL-10593 
IAEA-TECDOC-654 
DOE-HMIP-RR-92.008(pt.1) 
DOE-HMIP-RR-92.008(pt.2) 
DOE-HMIP-RR-92.008(pt.3) 
DOE-HMIP-RR-92.024 
IAEA-TECDOC-653 
TAC-11 
INIS-mf-13314 
INIS-mf-13315 
INIS-mf-13326 
INFO-0390 
INIS-mf-13316 
CTA-IEAV-NT-012/91 
AECL-10535 
INIS-mf-13242 
INIS-mf-13343 
IC-92/94 
\C-92/77 
CBPF-NF-018/91 
IC-92/50 
IC-92/70 
Ic-92/72 
IC-92/73 
IC-92/74 
IC-92/75 
IC-92/79 
IC-92/80 
IC-92/81 
IC-92/84 
Ic-92/86 
IC-92/91 
IC-92/93 
IC-92/99 
IC-92/54 
IFT-P-008/92 
iFT-P-039/91 
iC-92/104 
IC-92/90 
CBPF-NF-017/91 
IC-91/386 
WIS-PH-91-83 
IC-92/96 
IC-91/397 
IFT-P-007/92 
IFT-P-037/91 
JINR-R-2-90-311 
IFT-P-006/92 
IFT-P-009/92 
\FT-P-005/92 
CBPF-NF-015/91 
AECL-10599 


Order No. 


DE92641655 
DE92641715 
DE92641716 
DE92641793 
DE92641794 
DE92641818 
DE9264 1838 
DE92641862 
DE92641865 
DE92641871 

DE92642078 
DE92642079 
DE92642113 
DE92642115 
DE92642126 
DE92642136 
DE92642137 
DE92642142 
DE92642145 
DE92642153 
DE92642164 
DE92642187 
DE92642213 
DE92642271 

DE92642273 
DE92642284 
DE92642328 
DE92642335 
DE92642356 
DE92642363 
DE92642364 
DE92642394 
DE92642395 
DE92642396 
DE92642417 
DE92642418 
DE92642433 
DE92642436 
DE92642437 
DE92642438 
DE92642546 


DE92642547 
DE92642551 

DE92642552 
DE92642553 

DE92642554 
DE92642555 
DE92642556 
DE92642557 
DE92642558 
DE92642559 
DE92642560 
DE92642586 
DE92642587 
DE92642588 
DE92642589 
DE92642590 
DE92642591 

DE92642592 
DE92642593 
DE92642594 
DE92642597 
DE92642599 
DE92642600 
DE92642602 
DE92642603 
DE92642643 
DE92642644 
DE92642645 
DE92642646 
DE92642647 


Report No. 


ITEP-29-91 
IC-92/78 
IC-92/82 
LRP-455/92 
LRP-457/92 
JET-R-92-02 
AECS-PR/RRE-1 
JET-R-92-01 
CBPF-NF-012/91 
CBPF-NF-013/91 
IFT-P-036/91 
IFT-P-038/91 
CBPF-NF-019/91 
AECS-C/FRSR-53 
IC-92/123 
IC-92/85 
IC-92/88 
IC-92/87 
IC-92/101 
AECS-C/SDB-46 
AECL-9085 
INIS-mf-13210 
IC~92/111 
INIS-mf—-13335 
ECE/ENVWA-21 
INIS-mf-13334 
INIS-mf-13344 
IPEN-PUB-341 
IAEA-TECDOC-658 
KlYal-90-25 
KlYal-90-30 
KlYal-90-18 
KlYal-90-19 
KlYal-91-26 
INIS-mf-13339 
INIS-mf-13340 
NRCN(TN)-131 
AECS-C/FRSR-50 
IAEA-TECDOC-655 
IAEA-TECDOC-656 
IAEA-INFCIRC— 
254(Rev.1/Pt.1) 
IAEA-INFCIRC—408 
IAEA-INFCIRC—401 (Add.1) 
IAEA-INFCIRC—-407 
IAEA-NDS-0(Rev.92/5) 
IC-92/97 
IC-92/107 
IC-92/100 
IC-92/109 
IC-92/113 
IC-92/114 
IC-92/125 
IC-92/115 
IC-92/102 
IC-92/103 
IC-92/121 
IFT-P-040/91 
Ic-92/112 
Ic-92/118 
IC-92/116 
IC-92/89 
Ic-92/92 
JINR-E-2-90-308 
IC-92/110 
KlYal-90-38 
KlYal-90-44 
KlYal-90-47 
KlYal-92-5 
KlYal-91-2 
IAEA-NDS—100(Rev.4) 
IAEA-NDS-107(Rev.6) 





Order No. 


DE92642648 
DE92642649 
DE92642652 
DE92642654 
DE92642655 
DE92642663 
DE92642664 
DE92642676 
DE92642677 
DE92642703 
DE92642704 
DE92728489 
TI92016056 

T192016108 

TI92016363 

T192016564 

TI92016565 


Report No. 


IAEA-NDS-61 (Rev.1) 
IAEA-NDS-90(Rev.5) 
IAEA-NDS-105 
IAEA-NDS—102 
IAEA-NDS—106 
IC-92/83 
KlYal-90-45 
IC-92/106 

IC-92/119 
KlYal-91-34 
LNS-162 
NIVA-O-89153b 
NUREG-—1422 
NUREG-0837-Vol.12-No.1 
DOE/RW-0365P 
DOE/RW-0335P 
DOE/RW-0270P 


Order No. 


T192016566 
T192016567 
TI92016568 
TI92016569 
T1I92016570 
T192016627 
T192016629 
7192017071 
7192017171 
7192017176 
7192017832 
7192017871 
7192017873 
7192017874 
7192018111 
7192018113 
7192018143 


Report No. 


DOE/RW-0334P 
DOE/RW-0268P-Rev.2 
DOE/RW-0223-Rev.4 
DOE/RW-0264-REV.2 
DOE/RW-0352 
NUREG/CR-5805 
NUREG/CR-5860 
NUREG/CR-5877 
NYSERDA~92-4 


NUREG/CP-0119-Vol.3-Add. 


EGG-SSRE-10102 
NUREG/CR-3950-Vol.7 
NUREG/CR-4356-Vol.2 
NUREG/CR-5854 
NUREG/CR-5864 
NUREG/CR-6009-Vol.2 
NUREG/CR-4832-Vol.1 


Order No. 


7192018157 
7192018159 
T192018404 
TI92018405 
TI92018448 
192018449 
T192018540 
TI92018594 
7192018776 
7192018925 
TI92018928 
7192018981 
TI92019092 
7192019189 
7192019222 
TI92636346 


Report No. 


NUREG/CR-5886 
NUREG/CR-4839 
NUREG/CR-4832-Vol.7 
NUREG—0540-Vol.14-No.5 
NUREG—0090-Vol.15-No.1 
NUREG—0750-Vol.3.No.5 
NUREG/CR-4832-Vol.2 
NUREG/CR-5673-Vol.3 
NUREG/CR-5687 
NYSERDA-92-5 
NUREG/CR-5892 
DOE/IG-0312 
DOE/IG-0311 
NUREG—0936-Vol.11-No.2 
NUREG/CR-5673-Vol.2 
EUR-13013/1 
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Codes Used on Index Lines 


Following the citation numbers in the Corporate Author, Personal Author, and Subject Indexes, codes are used to designate 
the type of document, country of publication, and language of the document, e.g., (R;SU;In Russian). The language designator 
does not appear if the document is published in English. 


Document Types 


AV 
CM 
E 

| 

lA 
PA 
R 
RA 


Audiovisual materials 
Computer media 
Engineering materials 
Miscellaneous 
Miscellaneous analytics 
Patent application 
Report 

Report analytic 


Country Codes 


AD 
AE 
AF 
AG 
AL 
AM 
AO 
AR 
AT 
AU 
AZ 


BB 
BD 
BE 
BF 
BG 
BH 
Bl 
BJ 
BM 
BN 
BO 
BR 
BS 
BT 
BU 
BW 
BY 
BZ 


CA 
CF 
CG 
CH 
Cl 

CL 
CM 
CN 
CO 
CR 
CS 
CU 
CV 
CY 


DD 
DE 


Andorra 

United Arab Emirates 
Afghanistan 

Antiqua and Barbuda 
Albania 

Armenia 

Angola 

Argentina 

Austria 

Australia 

Azerbaijan 


Barbados 
Bangladesh 
Belgium 
Burkina Faso 
Bulgaria 
Bahrain 
Burundi 
Benin 
Bermuda 
Brunei Darussalam 
Bolivia 

Brazil 
Bahamas 
Bhutan 
Burma 
Botswana 
Belarus 
Belize 


Canada 

Central African Republic 
Congo 
Switzerland 
Cote d'Ivoire 
Chile 
Cameroon 
China 
Colombia 
Costa Rica 
Czechoslovakia 
Cuba 

Cape Verde 
Cyprus 


use DE 
Germany 


DJ 


KM 
KP 


KR 
KW 
KZ 


Djibouti 

Denmark 

Dominica 
Dominican Republic 
Algeria 


Ecuador 

Estonia 

Egypt 

European Patent Office 
Spain 

Ethiopia 


Finland 
Fiji 
France 


Gabon 

United Kingdom 
Grenada 
Georgia 

Ghana 

Gambia 

Guinea 
Equatorial Guinea 
Greece 
Guatemala 
Guinea-Bissau 
Guyana 


Hong Kong 
Honduras 
Croatia 
Haiti 
Hungary 


Indonesia 

lreland 

Israel 

India 

lraq 

Iran, Islamic Republic of 
Iceland 

Italy 


Jamaica 
Jordan 
Japan 


Kenya 

Kyrgyzstan 

Democratic Kampuchea 

Kiribati 

Comoros 

Korea, Democratic 
People’s Republic of 

Korea, Republic of 

Kuwait 

Kazakhstan 


LA 


LB 
LC 
LI 

LK 
LR 
LS 
LT 
LU 
LV 
LY 


MA 
MC 
MD 
MG 
ML 
MM 
MN 
MR 
MT 
MU 
MV 
MW 
MX 
MY 
MZ 


NE 
NG 
NI 

NL 
NO 
NP 
NR 
NZ 


OM 


PA 
PE 
PG 
PH 
PK 
PL 
PR 
PT 
PY 


QA 
Qs 
QZ 


RO 
RU 
RW 


SA 
SB 


Lao People’s 
Democratic Republic 

Lebanon 

Saint Lucia 

Liechtenstein 

Sri Lanka 

Liberia 

Lesotho 

Lithuania 

Luxembourg 

Latvia 

Libyan Arab Jamahiriya 


Morocco 
Monaco 
Moldova, Republic of 
Madagascar 
Mali 
Myanmar 
Mongolia 
Mauritania 
Malta 
Mauritius 
Maldives 
Maiawi 
Mexico 
Malaysia 
Mozambique 


Niger 

Nigeria 
Nicaragua 
Netherlands 
Norway 
Nepal 

Nauru 

New Zealand 


Oman 


Panama 

Peru 

Papua New Guinea 
Philippines 
Pakistan 

Poland 

Puerto Rico 
Portugal 

Paraguay 


Qatar 
INSPEC 
INPADOC 


Romania 
Russian Federation 
Rwanda 


Saudi Arabia 
Solomon Islands 


Seychelles 
Sudan 
Sweden 
Singapore 
Slovenia 
Sierra Leone 
San Marino 
Senegal 
Somalia 
Suriname 
Sao Tome and 
Principe 
USSR 
El Salvador 
Syria 
Swaziland 


Chad 

Togo 

Thailand 

Tajikistan 

Turkmenistan 

Tunisia 

Tonga 

Turkey 

Trinidad and Tobago 

Tuvalu 

Taiwan 

Tanzania, United 
Republic of 


Ukraine 
Uganda 
United States 
Uruguay 
Uzbekistan 


Vatican City State, 
Holy See 

Saint Vincent and 
the Grenadines 

Venezuela 

Viet Nam 

Vanuatu 


WIPO 
Samoa 
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